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1. (U) GWAal. Tis chaet has bu prqred to provids infozzmtion an
the anitd States Air Fo=ce (sF) lteserch, Devec~euit, Tet and Evaluatin
(RDTAE) Progin to Cngremsional Comittees during the Fiscal Years 1990/91
hearMngS. his infoMtn is in adition to the testmmy given by DM
witnesses.

(u) ma Descriptive Summaries provide narrative infbatioa to all FW&E
pcogm elements and projet s, exp t o listed in eazgri 4b, within
the USAF F! 1990/91 I=%E Program. A Test and Evaluation section is pr:vided
for majcr w systms. Te fo=ats and ctets of this document are in
acordance with the guidelines and its of the ongressional
Cmittees insofar as possible.

(U) Mm I m-q!LI K portion of the Descriptive Summaries includesS, in
aditin to FW&E funds, pvoorint fnds and quantities, Military
Cbnstructio cc 4P.riati cc wis on specific devlmt prvgri-ns, Cperation
and bfintgnaM Aprv*iation fbmds where they are esamitial to the
develpef effort described, and, Q3&e= a~rpriate, Dq=bMit Of EM3erq
(DM) costs.

(U) Pages 849-853 are presented in response to the Senate iatigis
Cmittm z-irxumt =itained on page 78 of the Senate AR=
Committee rq;-t- (98-292, 1 Novmer 1983).

(U) Me section of the Fiscal Years 1990/91 Descriptive Smmaries
entitled "Facilities Exhibits"al (pages 862-898) cotains informtion on mjor
isprovwits to, and t of, govemnt owmed facilities funded by
RTE.

2. (U) qerion of Fiscal Years 1988, 1989, 1990 and 1991 Data. A direct
cprixn of Fiscal Years 1988, 1989, 1990, and 1991 data show in this
doamt with wwrrespo-ding data in the Descriptive Summarie dated Feruary
1988 will revel differncs. Mkny of the differanx= are att-ribtable to
the followirq factor:

a. (U) Tiscal Year 1989 funding changes as a result of O irs al
action on the aF~roriztion and/or proposed PD?&E Pporzi ~ou

b. (U) Fiscal Year 1988 funding changes betwee 1 October 1987 and
30 S%*Amb 1988 due to ISE R A .cions
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C. (RI) of Fiscal Year 1-988 and Fiscal e . 1989 data
to acieve cc :,i1-ity With the prgr strzucturs for Fiscal Years
1990/91.

3. (U) Palatioushi of Fiscal Years 1990/91 Budget Structure to the
Fiscal Year 1989 Bud APPEvs1 by the C1nqzss.
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ACTIVIT 1:
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TJitiativs previously fudAed undr 0601103D.

Bxr IVITY 2:
ADVNCM Tc~mxE= EEVEECpMT

0603112F Advancmd 1terials for New prog-an elemnt for two projects
Weapons systes previcusly oxtained in PZ 0603211.

BMOT ACaTI"= 3:
STRATIC P40GRANS

0603428' Spame sur .anHO I 9rWO elemnt proosed for
Technology FY 1990/91 for efforts preriously

funded in 0603741D.

= AIVI=T 4:
AC1ICAL PROG;AM:

0207 14 r-15 Squadros )Rw program lmt for efforts
previously cmntained in 02071301.

0207163F dvanced Medium Ranges New progran (M4ALM Pre-Planned Product
Air-to-Air Missile marovui-t (P31)) proose for

Fy 1990/91.

02073191 Stardoff rand Attack New program elemnt proposed for
Missile 1990/91.

02075901 ' Consolidated Ir-yp elmit for
certification and testing efforts.

0208006r Missicn Planing System New pax;r elemt Prosed for
FY 1990/91.

0208021r lectrmic ccat Suport New ;r element for efforts
ontained in 060424Wr (FM88) and

06042701 (F,89).

0305887r Ejeotrmouj mt New progr s.it for efforts
nt llclsqLift S oo ntain in 06042701.
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06036171 wn., Conrol and New I elemn for four projects
S". AlUcations previously cotained in PE 0603789r.

0604239r' Advanced Tactica Fightr New progza el t posed for
(= iM FY 1990/91.

0604244F SRAM II New progrm elemt proposed for efforts
previously cained in PE 0603364F.

0604245F Short Range Attack Missile New progrm elsaz proposed for
- Tactical (SRH-T) FY 1990/91.

0604246F Close Air Support New progrm proposed for FY 1990/91.
Alteatives

0604727F Joint Standoff Weapons New progra elemt for efforts
previously aotaine in O F PE 0604702D.

BM(T IVITY 5:
nMLGENC & 0344=NZCKOS:

None.

BLET ?IVATC 6:
E-FNSE-WIEE MISSIN PPRr:

0604243W RHaomr. PersonnelI and New prngr~ elnt propsed for
Training Developmt FY 1990/91.

060440SF Advanced Lalmch4 System Now progrm elemnt proposed for FY
1990/91 for efforts started ider SDI.

0901218F Civilian Compensation New pzogr element for efforts

previously fune by oM 3400.
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ELEMENT_ TTLE PA

#1 - T83C y BASE

06011027r Zn-House Lai~oxatory IInd.~ndem± Research 1

0601102r Defense Research Sciecs 3

0601103F University Research Initiatives 22

0602101F Gwbysics 24

0602102F Mterials 33

0602201r Aerospace F1J ±g Dynamics 41

0602202F humn System Technology 48

0602203F Aerospace PrLsicon 60

0602204r Aerospacm Avionics 66

0602205F Personel, Training & Sinlation 78

0602206r Civil En.ginering a , nir Quality 88

0602302F Rocket Prcpilsici 91

0602601 Advanced Weapons 98

0602602r1" I b4wniu imM tic s 104

0602702r Cwand/Cn.rol/Cmm tit. 110

#2 - AWvm = 1 :TX :CWG MrVEUVAN

0603106' Logitis System Tecology 118

0603109 Intepate Electronic Whrfta systm (naM) 122

In0tegrated C-"" "cat''*-Navigatio-Idnt±.-fiCa.ion Avionics (zooa)

0603112V Advaomd materials fr wpon Systems 129
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EL _ _U TIT P

06032027 Aerspce Ppul~ssion Stbsystem Integratun 134

0603203A dvanced Avicxics for Aerospace Vehicles 37

06032057 AersCIao Vehicle Technology 144

0603211F Aerospace Structures 150

0603216F Aerospace Prculsion and Power Technology 153

06032277 Persmnel, Training and Sinulation Technology 159

0603231 cw Syste and POrSOM01 P U cix Tech 165

0603245F Advanced Fighter TechnologyIntegratin 173

0603250F Lincoln Laboratory 179

0603253F Advanced Avionics Integratio 182

0603269F Naticoal Aerospace Plane Technology 187

06032707 Electroic HLrfare Technology 191

0603302F Space and Missile Pocket Propulsion 202

0603363F Hypervelocity missile 206

0603401F Advanced Spaeccraft Technology 209

06034107 Space System Envircnmt e Tech 215

0603601F rvent ional Weapcos 219

0603605F Advanced Wapons Technology 227

06037077 Weather Systems 237

0603723F Civil/mvirzam=a1 Exgr Tech 239

0603726r C3I Subsystem. Untgraticn 243

06037287 Advanced ozter Technology 247

0603789W C3I Technology Developmnt 252
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0603311F Advanced Strategic Missile Systems 258

06033671 Relocatable Target Capbility Program 261

06034281 Sace Surveillance Technology 263

06042401 B-2 Advanced Technology Barber 265

0604244F Short Range Attack Missile (SRAM II) 269

06043121 al Ballistic missile 273
(I0C" 7-a,- Mat 2i

0604361F Air Launched Cruise Missile (ATXM) 281

0604711F Systes Surviaility - Nuclear Affects 283

01011201 Advanced Cruise Missile 286

0101142F IC-135 Squadrons 291

0101213? Minutmn Squadtos 293

0101312T Post Attack Command and Control System 296

0101313? Nkr Planning Automated Data Processing (AE) 298
- Strategic Air (anmnd (SAC)

01023101 ale nne !Mtain Ccuplex (COC) Tactical 302
Ilbzring/Attack Assessmnt~ (TW/AA) System

0102325F Joint Surveillance System 321

0102411 Surveillance Radar Stations/Sites 324

01024121 Distant Early Wk~nn (MOtU Radar Stationis 327

0102417F Over-the-Horizcn Radar 329

0102423? Ballistic Missile Early Warning System (MES) 332

0102424?r SEacatrack 335

0102431F Defeise Suport Program 341

0102432r Sea launched Ballistic Missile (SLE Radar 345

NmLAS System
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01024337 I.ntegratin/Operation Nuclear Detoations 347(NOEWS) DeetinSstem

0303131F Minimum Essenial Mmergency Commications 350

0303152F World Wide Military Command Control System 355(WM ) In bao Syte (WIs)
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0303601r Milstar Satellite Commnications Systen 361
(Air Force Terminals)

0303603F Milstar Satellite Commicatins System 365
(Spac and Mission~ Control)

#4 - TACTICAL~z. PROGRAM,

0603230F Advancd Tactical Fighter (ATY) 369

0603260F t Advanced Developmnt 382

0603307F Air Base Operability Advanced Delopment 387

06033207 Low Cost Seeker 390

0603617P Comand Control and Communication Applications 392

0603742r Combat Ieificatio Technology 397

0604201F Aircraft Avionics Equipmn Developmn 400

0604212F Aircraft Equipment Devopment 408

0604218F Engine Mdel Derivative Program 410

06042227 Nuclear Iepxmw Support 412

0604223F Alternate Fighter Engine 414

0604231r C-17 Pr-gran 417

0604233F Tanker Transport Training Systen 421

0604236r Infrared Search and Track System 423

06C423T Variable Stability In-Flight Simulator 425
Test Aircraft (VS

vii
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0604239W Adan Tactical Fighter (AM Fl.1 Scale 428

Delpet(FSD)

0604242F AdvaTced .4actical Aircraft 431

060424.' short pangs Attack Missile - Tactical (S4-'I) 434

0604246F Close Air Su ort Alternatives (CRS) 437

0604247F Modular Automatic Test Equipment 439

0604249F Night Precision Attack 444

0604250W Integrated Electronic warfare/Cmmnications 447
Navigation Idk*-ification Develocment

0604268F Aircraft Engine Component Inrsmwt Program 458

0604270F Electronic Warfare Dvekplomet 461

0604315F Advanced Short pangs Air-to-Air Missile 487

0604321F Joint Tactical FusiCn Progran 489

0604327F Hardened Targe Munitions 492
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0604604F Sunitios 505
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0604617F Air Base Operability 511

0604703 gruujidica1 Systems Dwsvent 516
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0604706r Life Suort SystSn 522

06047CCF Other operati nal Equipment 527

0604725F Combat Idetificati Systems 533

0604727W Joint Standoff Weapons (JSOW) SystAn 544

0604733F Surface Defense Suppression 547
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FY 1990/1991 BIENNIAL RDT&E DESCRIPIIVE SUMMARY

Program Element: #0601101F Budget Activity: #1 - Technology Base

PE Title: In-House Laboratory Independent Research

A. (U) RESOURCES ($ in Thousands)

Project

Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

In-House Laboratory Independent Research

14,966 7,000 7,657 8,114 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technology program

provides discretionary funds to ,\ir Force Laboratory Directors to
use in pursuing promising high t.chnical risk, high potentill pay-
off opportunities which arise during the budget year. This program

permits Air Force Laboratories to maintain an aggressive research
program critical to their role as leaders in national research. The
Air Force manages t.i.7 program in strict compliance with the intent

that it be unencumbered by programmatic justification and budgetary
documentation prior to beginning work, relying instead on the

discretion of the Laboratory Directors who meet annually with the
Assistant Secretary of the Air Force for Acquisition to report their
achievements and the status of their projects. Distribution of funds

is based on these after-the-fact reviews.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) Experimentally determined the superconducting and

structural effects of a variety of radiation (proton
flux, high energy x-ray, laser at 10.6 microns) dosages
on two of the best characterized of the "high temper-

ature" superconducting compounds.
- (U) Investigated the application of artificial intelligence

techniques to infrared threat warning systems; provides
expert interpretation and discrimination of data
acquired by infrared sensor arrays.

- (U) Designed and successfully flew an extreme ultraviolet

detection system to monitor in detail the energetics

associated with solar disturbances; purpose, predict

the solar events which may disrupt vital defense systems.
- (U) Experimentally identified chemical reactions in flames

containing halon admixtures; purpose, oftain knowledge
required to replace halons as fire suppressants.

- (U) Discovered a new medication for dealing with severe
motion sickness effects in humans; preliminary results
confirm the drug to be the most effective ever tested
in suppressing motion sickness.

- (U) Established the feasibility for developing a satellite
radar (36 gigahertz) system to provide weather forecasts
in data-denied mission areas by measuring cloud base
altitudes and other weather parameters (winds, water, etc).
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Program Element: #0601101F Budget Activity: #1 - Technology Base

PE Title: In-House Laboratory Independent Research

- (U) Constructed the hardware required to grow single crystals

of gallium arsenide on board the space shuttle in order
to assess the crystalline quality achievable in the space
environment; awaiting a spring 1989 shuttle flight.

- (U) Established human tolerance to using a ten-foot diameter,

1 to 2 G (gravity) centrifuge to mitigate the medical and
physiologic deconditioning of crew members during space
station assignments or long-duration space missions.

(U) FY 1989 Planned Program:

- (U) The Air Force Assistant Secretary for Acquisition approved
distribution of the budget.

- (U) Several of the efforts begun in FY 1988 will be completed

during FY 1989.
- (U) Work has begun on new efforts selected by the Laboratory

Directors.
- (U) In-house performance is being stressed.

(U) FY 1990 Planned Program:
- (U) Distribution of the FY 1990 budget will be made in

September, 1989.
- (U) A portion of the work begun in FY 1989 will continue.
- (U) New efforts will be selected by the Laboratory Directors.

- (U) Extramural contracting will be virtually eliminated.

(U) FY 1991 Planned Program:

- (U) Same management approach as used in FY 1990.

(U) Program to Completion: This is a continuing program.

(U) Work ,erformcd By: This is totally a laboratory-directed

research program in which all Air Force Laboratories partici-
pate, performing work in-house and, in the past, awarding

contracts to universities and industrial research laboratories.

During FY 1988, significant researrh contributions were made
by: Los Alamos National Laboratory, Los Alamos, New Mexico;
Martin Marietta Corp., Orlando, Florida; M.I.T., Cambridge;
MLssachusetts; Johns Hopkins University, Baltimore, Maryland;
TRW, Los Angeles, California.

(U) Related Activities:

- (U) Program results transition to Air Force Laboratory
development activities for continuing funding.

- (U) Similar programs: Army, 0601101A; Navy, 0601i52N.
- (U) Oversight responsibility resides in the Office of he

Deputy Director, Defense Research & Engineering.
- (U) There is no unnecessary duplication of effort.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0601102F Budget Activity: 1-Technology Base
PE Title: Defense Research Sciences

A. (U) RESOURCES (3 in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2301 Physics
20,641 20,532 20,335 20,683 Continuing TBD

2302 Structures
11,121 11,741 11,627 11,827 Continuing TBD

2303 Chemistry
23,648 25,266 25,021 25,451 Continuing TBD

2304 Mathematics
21,599 21,661 21,451 21,821 Continuing TBD

2305 Electronics
21,598 21,252 21,046 21,408 Continuing TBD

2306 Materials
23,601 24,202 23,967 24,380 Continuing TBD

2307 Fluid Mechanics
14,800 15,438 15,289 15,553 Continuing TBD

2308 Energy Conversion
9,951 9,990 9,894  10,064 Continuing TBD

2309 Terrestrial Sciences
1,863 1,770 1,753 1,784 Continuing TBD

2310 Atmospheric Sciences
10,792 10,592 10,489 10,670 Continuing TBD

2311 Astronomy & Astrophysics
6,965 7,134 7,065 7,187 Continuing TBD

2312 Biological & Medical Sciences
9,689 10,702 10,598 10,780 Continuing TBD

2313 Human Resources

1,3 9,108 9,020 9,175 Continuing TBD

Total 185,201 189,388 187,555 190,783 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Defense Research Sciences Program
Element (PE) is the primary PE for investing in scientific and
engineering research. The PE funds research in all scientific
disciplines contribtiting to the Air Force mission. Its goal is to
increase scientific and engineering knowledge related to long-term
technology needs for national defense. The research program ensures
that personnel with the technical expertise to support the Air Force
requirements are available at Air Force laboratories, at universities,
and in industry. Research represents an investment in the technologies
which the Air Force will need to meet new challenges in the
twenty-first century. Areas of research include: aerospace structures
and aerodynamics; materials; propulsion and power; electronics;
computer science and mathematics; directed energy and conventional
weapons; life sciences; and terrestrial, atmospheric, and space
sciences. The new research initiatives for FY 1989 include:
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Program Element: #0601102F Budget Activity: 1-Technology Base
PE Title: Defense Research Sciences

multifunctional wafer level union; nonlinear interactive flow control
and flight mechanics; neurophysiology of sensory information
processing; and constituent mechanics of nonhomogeneous materials. For
FY 1990 new initiatives are planned in the following areas: turbulence
simulation; polymer/polymer interactions; quantum devices; fatigue and
fracture; chronobiology; spatial orientation; optimal design; signals
to symbols; electro-optical techniques for millimeter wave integrated
circuits; and reaction control by positive feedback from internal
energy. Results from the PE support the entire technology base and
transition to the breadth of 6.2 Air Force Programs. During FY 1988
over 1,000 awards were made to 350 institutions in the amount of $147
million. Due to the large number of activities sponsored under each
Project, the material presented under the Accomplishments and the
Planned Programs sections represents only a portion of the work being
conducted each year.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2301, Physics: This project provides scientific knowledge
to support the development of advanced weapon concepts and to
advance capabilities in areas such as electromagnetic
countermeasures, nuclear weapons effects, communications and radar,
nondestructive and nonintrusive testing and analysis, and new
materials development. Work is supported in optical physics,
plasma physics, atomic and molecular physics, particle beam
physics, pulsed and prime power generation, and advanced energy
concepts.

(U) FY 1988 Accomplishments:
- (U) Millimeter wave circuit testing capability developed using

easily automated, noninvasive, electro-optical techniques.
- (U) Effective new means for generating high power millimeter

waves demonstrated using scattered plasma waves generated
by opposing electron beams.

- (U) Laser photochemical processing research for circuit repair
and real time circuit configuring, sponsored under this PE,
was commercialized by several small U.S. companies.

- (U) Devised noninvasive optical techniques which permit high
resolution, spatial measurement of vector electric fields
in plasmas.

() FY 1989 Planned Program:
- (U) Started wafer level union initiative combining sensors,

electronic, optical, and mechanical devices on single
wafers ("chips"). Will permit combination of target
detection, transmit, receive, and signal processing
functions on a single wafer.

- (U) "Half-collisions" initiative to study breaking of molecular
bonds and particle dynamics using lasers.

- (U) Channeling radiation initiative to produce intense,
coherent x-ray and gamma-ray radiation.
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Program Element: #0601102F Budget Activity: 1-Technology Base
PE Title: Defense Research Sciences

- (U) Study techniques for trapping and cooling atoms, ions, and
large molecules, using laser techniques, for high
performance clocks. Understanding the unusual properties
of these slow entities could lead to dramatic new
applications.

(U) FY 1990 Planned Program:
- (U) Emphasize x-ray optics in areas of high resolution, element

selective, soft x-ray microscopic and holographic imaging.
- (U) Initiative in chemical reaction control using small amounts

of energy to control large amounts of reaction energy.
Work could lead to radical advances in safe energetic
fuels, combustion control, and low temperature materials
growth and processing.

- (U) Initiative in electro-optical techniques for millimeter
wave integrated circuits will combine laser processing,
optical control and testing of millimeter wave devices, and
nonlinear optical techniques.

(U) FY 1991 Planned Program:
- (U) Initial demonstrations of very short wavelength free

electron lasers for weapon, industrial, and medical
applications.

- (U) Transition of optical device processing, and wafer scale
integration knowledge to millimeter wave/digital integrated
circuit applications for use in imaging radar systems.

- (U) Emphasize particle acceleration and very high power
microwave devices using advanced beam, plasma interaction
concepts.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The following Air Force (AF) Laboratories
are conducting research under this project: the AF Armament
Laboratory, Eglin AFB FL; the AF Astronautics Laboratory,
Edwards AFB CA; the AF Wright Aeronautical Laboratories,
Wright-Patterson AF1 OH; the AF Weapons Laboratory, Kirtland
AFB NM; and the Frank J. Seiler Research Laboratory, USAF
Academy CO. The top five universities or contractors for this
project are: Stanford University, Stanford CA; University of
New Mexico, Albuquerque NM; University of Arizona, Tucson AZ;
University of Maryland, College Park MD; and University of
Southern California (USC), Los Angeles CA.

(U) Related Activities:
- (U) Program Element #0602203F, Aerospace Propulsion.
- (U) Program Element #0602601F, Advanced Weapons.
- (U) No duplication of effort within the AF or the Department of

Defense (DOD).

(U) Other Appropriation Funds: Not applicable.
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PE Title: Defense Research Sciences

(U) International Cooperative Agreements: None.

2. (U) Project 2302, Structures: Provides basic understanding for cost
effective, safe design of aerospace and airbase structures of
importance to the Air Force. Research is pursued in aerospace and
civil engineering structures-related topics, including dynamics and
stability, damage processes and mechanisms, and response of
structures and materials. This research supports the development
of hypersonic flight vehicles, advanced fighter concepts, high
performance turbine engine technology, and air base structures.

(U) FY 1988 Accomplishments:
M.U) New model for predicting blast response in rock validated

by experiment and will be used for predicting survivability
of strategic structures.

- (U) Developed an adaptive control algorithm to account for
non-linear dynamic behavior of structures. Use of the
algorithm was demonstrated on a 30 mm cannon, improving its
accuracy by a factor of two.

- (U) Probabilistic (stochastic) approach for studying fatigue
crack growth supports improved aerospace structure life
prediction.

(U) FY 1989 Planned Program:
- (U) Start mesomechanics programs to establish microstructural

basis for mechanics analysis of structural materials.
- (U) Investigate effect of combined thermal and structural loads

on cooled non-metallic and metallic structures for
hypersonic systems.

- (U) Evaluate pavement system failure modes and new materials.
- (U) Investigate combined structure-control-fluids interactions

for highly maneuverable vehicles.

(U) FY 1990 Planned Program:
- (U) Investigate constitutive mechanics for soil response to

blast and impulsive loading.
- (U) Begin computational thermoelasticity program to provide

numerical simulations of hypersonic structural response.

(U) FY 1991 Planned Program:
- (U) Investigate parallel computation techniques for structural

optimization.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The following AF Laboratories are
conducting research under this project: the AF Armament
Laboratory, Eglin AFB FL; the AF Astronautics Laboratory,
Edwards AFB CA; the AF Wright Aeronautical Laboratories,
Wright-Patterson AFB OH; the AF Weapons Laboratory, Kirtland
AFB NM; and the Frank J. Seiler Research Laboratory, USAF
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Academy CO. The top five universities or contractors for this
project are: Massachusetts Institute of Technology (MIT),
Cambridge MA; Northwestern University, Evanston IL; Texas A and
M Research Foundation, College Station TX; University of
California (UCLA), Los Angeles CA; and Computational Mechanics
Company, Inc, Austin TX.

(U) Related Activities:
- (U) Program Element #0602102F, Materials.
- (U) Program Element #0602201F, Aerospace Flight Dynamics.
- (U) Program Element #0602206F, Civil Engineering and

Environmental Quality.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

3. (U) Project 2303, Chemistry: Chemical research is conducted to promote
advances in composite materials, geo-environmental
characterization, conventional and electromagnetic weaponry and
electric power sources. Areas of emphasis Include structural

!_ 'chemistry, electrochemistry, surface chemistry, materials

synthesis, high energy density materials, thermomechanical
decomposition, gas-surface interactions, chemical lasers,
chemiluminescent reactions, and reactions in the space environment.

(U) FY 1988 Accomplishments:
- (U) New basis for high energy density directed energy weapons

through advances in laser pulse design for molecular motion
control.

- (U) Improved combustion efficiency for aircraft fuel by
modulation of combustion system parameters.

- (U) New ultrastructured materials for high temperature
superconductors, atomic oxygen resistant polymers, and
armor/antiarmor ceramic-metal composites.

(U) FY 1989 Planned Program:
- (U) New initiative to examine the ultraviolet (UV) radiation

mechanisms which produce UV signatures in rocket exhausts.
- (U) Ultrastructure materials approaches will be applied to new

classes of nonlinear optical materials.

(U) FY 1990 Planned Program:
- (U) Emphasis on a new class of multifunctional macromolecules

that combine high mechanical strength with intrinsic
electro-optical properties for aircraft structures and
skins.

- (U) Conduct research on new families of polymer alloys based on
theoretical modeling of polymer interactions.
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- (U) Investigate chemical laser systems operating at near
ultraviolet frequencies.

(U) FY 1991 Planned Program:
- (U) Emphasis on evaluating the phenomenon of spontaneous

ionization of gases surrounding satellites.
- (U) New program to control molecular architecture of polymers

for artificial neural network applications.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The following AF organizations are
conducting research under this project: the AF Armament
Laboratory, Eglin AFB FL; the AF Geophysics Laboratory, Hanscom
AFB MA; AF Astronautics Laboratory, Edwards AFB CA; the AF
Wright Aeronautical Laboratories, Wright-Patterson AFB OH; AF
Weapons Laboratory, Kirtland AFB NM; the AF Engineering
Services Center, Tyndall AFB FL; and the Frank J. Seiler
Research Laboratory, USAF Academy CO. The top five
universities or contractors for this project are: California
Institute of Technolngy, Pasadena CA; Cornell University,
Ithaca NY; MIT; SRI International, Menlo Park CA; and UCLA.

(U) Related Activities:
- (U) Program Element #0602102F, Materials.
- (U) Program Element #0602302F, Rocket Propulsion.
- (U) Program Element #0602601F, Advanced Weapons.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

4. (U) Project 2304. Mathematics: Research in mathematics and computer
science to provide models, analytical tools and computational
methods for simulation, analysis, design, and control of complex
systems. The research addresses issues of importance to the Air
Force including optimal design and control of aerospace structures,
signal processing, reliability and maintainability of systems, and
very large scheduling and allocation problems. Research areas
include control theory, computational methods, computer science,
artificial intelligence, applied mathematics, statistics, and
optimization.

(U) FY 1988 Accomplishments:
- (U) Developed new methods for parallel solution of large sparse

linear programs applicable to scheduling and allocation
problems facing the Military Airlift Command.

- (U) Initiated multidisciplinary program in neural architectures
with potential for faster, fault tolerant signal processing.

- (U) Started initiative in nonlinear sciences with applications
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PE Title: Defense Research Sciences

to nonlinear optics and aerodynamics.
- (U) For non-destructive evaluation applications, developed new

methods and produced computer codes for deriving material
properties and detecting structural defects from scattered
electromagnetic radiation.

(U) FY 1989 Planned Program:
- (U) Research on the interactive feedback control of fluid flow

and combustion processes to improve real-time performance
characteristics of missiles and aircraft.

- (U) An initiative in parallel optimization will focus on
research efforts to use parallel processors to solve large
scale optimization problems which are beyond current
capabilities.

(U) FY 1990 Planned Program:
- (U) Signals to symbols initiative will merge artificial

intelligence processing with numerical computation to
achieve a transition from numerical (signal level)
computing to higher level cognitive (symbolic level)
processing for processing and interpreting signals and
images.

- (U) A new initiative in design optimization will explore
mathematical methods for producing reliable optimal designs

X for large-scale systems and for integrating performance and
reliability measures into the design process.

(U) FY 1991 Planned Program:
- (U) A new initiative in theoretical materials modeling will

extend advances in the mathematical calculation of exotic
material properties.

- (U) An initiative in discrete mathematics will explore emerging
results in graph theory and discrete event dynamical
systems; and their application to modeling and control of
transportation, computer architectures and networks, and
manufacturing processes.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The following AF organizations are
conducting research under this project: the AF Armament
Laboratory, Eglin AFB FL; the Rome Air Development Center,
Griffiss AFB NY; AF Wright Aeronautical Laboratories,
Wright-Patterson AFB OH; and AF Weapons Laboratory, Kirtland
AFB NM. The top five universities or contractors for this
project are: MIT; University of Illinois, Urbana IL;
University of Maryland, College Park MD; University of North
Carolina, Chapel Hill NC; and University of Wisconsin, Madison
WI.
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(U) Related Activities:
- (U) Program Element #o602201F, Aerospace Flight Dynamics.
- (U) Program Element #0602702F, Command Control Communication.
- (U) Program Element #0603728F, Advanced Computer Technology.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

5. (U) Project 2305 Electronics: Provides fundamental knowledge to
advance AF capabilities in surveillance, guidance and control,
information and signal processing, electronic warfare and
communications, command and control. Areas of emphasis include
electronic devices, optical electronics, electrical and optical
systems, and antennas and propagation.

(U) FY 1988 Accomplishments:
- (U) Developed surface emitting laser diode for optical

communication between microchips.
- (U) Established intelligent artificial neural-net based system

which can interpret spoken sounds from facial movements for
optical voice recognition.

- (U) Demonstrated optical microscope exhibiting superresolution.
- (U) Predicted and obtained highest efficiency tunneling

electron device.

(U) FY 1989 Planned Program:
- (U) Research on ultrahigh frequency oscillator based on

electron tunneling through quantum wells which could lead
to increased capabilities in communication and surveillance
applications.

- (U) Enhancement of the Air Force advanced thermionic research
initiative to strengthen expertise in microwave tube R&D.

- (U) Develop more accurate models for conformal patch array
antennas.

- (U) Research on pseudomorphic electron device structures in the
millimeter wave domain.

- (U) Apply neural network approaches to specific image
recognition problems.

(U) FY 1990 Planned Program:
- (U) Research on space-borne charged particle beam antenna for

secure communication applications.
- (U) Conduct research supporting development of novel efficient

spacial light modulator for high volume, real-time optical
computer applications.

(U) FY 1991 Planned Program:
- (U) Investigate self learning, adaptive optical neural

computers.
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- (U) Search for alternatives to mercury cadmium telluride for

far infrared detection systems.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The following AF organizations are
conducting research under this project: the AF Armament
Laboratory, Eglin AFB FL; the Rome Air Development Center,
Griffiss AFB NY; AF Wright Aeronautical Laboratories,
Wright-Patterson AFB OH; and the AF Weapons Laboratory,
Kirtland AFB NM. The top five universities or contractors for
this project are: City College-CUNY, New York NY; University
of California, Berkeley CA; USC; University of Texas, Austin
TX; and Cornell University, Ithaca NY.

(U) Related Activities:
- (U) Program Element #0602204F, Aerospace Avionics.
- (U) Program Element #0602702F, Command Control Communications.
- (U) Program Element #0603728F, Advanced Computer Technology.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

6. (U) Project 2306, Materials: Provides knowledge required for improving
performance, cost and reliability of structural and electronic
materials. Structural materials include airframe, turbine engine
and spacecraft materials. Electronic materials include
semiconductors, superconductors, optical and magnetic materials.
Areas of interest include metallic materials, nonmetallic
materials, processing and manufacturing sciences, electronic
materials, optical films and substrates.

(U) FY 1988 Accomplishments:
- (U) Modeled bonding at metal-ceramic interfaces used in

protecting jet turbine fans.
- (U) New non-toxic growth of gallium arsenide developed.
- (U) Established importance of interdiffusion between fiber and

matrix in metal matrix composites.
- (U) Extended transformation toughening in model ceramic

materials.
- (U) Established novel high temperature superconductor processed

with ozone.

(U) FY 1989 Planned Program:
- (U) Model at the atomic level the macroscopic mechanical

properties of structural materials to predict material
properties without costly experimentation.

- (U) Investigate mechanisms for improving toughness in

non-metallic structural materials.
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- (U) Conduct research to improve the oxidation resistance of

carbon-carbon materials.
- (U) Investigate the mechanical properties of cementitious

materials.
- (U) Increased effort on high temperature superconductivity.

(U) FY 1990 Planned Program:
- (U) Fatigue and fracture studies of recently developed novel,

advanced aerospace materials.
- (U) Increased effort on ceramic matrix composites.
- (U) Continue advanced semiconductor processing research.

(U) FY 1991 Planned Program:
- (U) Wide bandgap semiconductors for solar blind ultraviolet

(UV) detection.
- (U) Conduct research on thin magnetic films on semiconductors

for ultrahigh density non-volatile data storage.
- (U) Interface phenomena and interface control in structural

materials.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The following AF Laboratories are
conducting research under this project: the AF Astronautics
Laboratory, Edwards AFB CA; the AF Wright Aeronautical
Laboratories, Wright Patterson AFB OH; Rome Air Development
Center, Griffiss AFB NY; and the AF Weapons

Laboratory, Kirtland AFB NM. The top five universities or

contractors for this project are: MIT; National Academy of
Sciences, Washington DC; Rockwell International, Thousand Oaks

CA; Stanford University, Stanford CA; and Westinghouse Electric
Corporation, Pittsburg PA.

(U) Related Activities:
- (U) Program Element #0602102F, Materials.
- (U) Program Element #0603211F, Aerospace Structures/Materials.
- (U) Program Element #0708011F, Manufacturing Technology.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

7. (U) Project 2307, Fluid Mechanics: Provides basic understanding for

improved aerodynamics including drag reduction, high
maneuverability, and supersonic and hypersonic flows. Research is

supported in the areas of external aerodynamics, turbulence
structure control, unsteady and separated flows, and internal flows
for gas turbine engines and lasers.
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(U) FY 1988 Accomplishments:
- (U) A computer code for predicting three-dimensional

aerodynamics of full aircraft configurations has been
transitioned to industry for future aircraft and missile
systems design.

- (U) A new oxygen fluorescence technique allows accurate
three-dimensional velocity measurements in supersonic flows.

(U) FY 1989 Planned Program:
- (U) Control techniques will be investigated for stabilizing

rotating stall and surge in gas turbines.
- (U) A new initiative in interactive flow control will explore

new concepts for feedback control of turbulent flows for
application in aircraft and missile drag reduction,
enhanced mixing in propulsion systems and flow control in
lasers.

- (U) Computational fluid dynamics research will focus on
hypersonic flows with real gas kinetics.

(U) FY 1990 Planned Program:
- (U) A new program based on direct numerical simulation will

focus on improved turbulence models.

. . (U) FY 1991 Planned Program:
- (U) Major emphasis will be on developing methods for exploring

massive computational parallelism for computational fluid
dynamics.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The following AF Laboratories are
conducting research under this project: the AF Armament
Laboratory, Eglin AFB FL; the AF Wright Aeronautical
Laboratories, Wright-Patterson AFB OH; the AF Weapons
Laboratory, Kirtland AFB NM; and the Frank J. Seiler Research
Laboratory, USAF Academy 0O. The top five universities or
contractors for this project are: MIT; Princeton University,
Princeton NJ; Stanford University, Stanford CA; USC; and
University of Washington, Seattle WA.

(U) Related Activities:
- (U) Program Element #0602102F, Materials.
- (U) Program Element #0602201F, Aerospace Flight Dynamics.
- (U) Program Element #0602203F, Aerospace Propulsion.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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8. (U) Project 2308, Energy Conversion: This project involves the
efficient use of energy in Air Force propulsion and weapon systems,
including airbreathing engines and chemical and non-chemical
rockets. Research is organized into the areas of chemically
reacting flow, non-chemical energetics, and diagnostics. Among
systems to be supported by the chemically reactive flow research
are supersonic combustion ramjets for hypersonic flight vehicles,
and solid and liquid propellant rockets. The non-chemical
energetics research addresses plasma and beamed energy propulsion
systems and ultrahigh energy thermionic power sources for space
applications. The research in diagnostics provides critically
needed measurement capability for processes such as liquid and
solid propellant combustion and plasma propulsion.

(U) FY 1988 Accomplishments:
- (U) A new method which has the potential for predicting

acoustic instability of rockets has been validated by
laboratory experiments.

- (U) An improved exhaust plume prediction model was used to
demonstrate redesign of a rocket nozzle to reduce backflow
by nearly fifty percent.

(U) FY 1989 Planned Program:
- (U) Investigate techniques to overcome mixing inhibition in

supersonic combustion propulsion systems.
- (U) Start a new program in interactive flow control to provide

enhanced mixing and combustion efficiency in propulsion
systems.

(U) FY 1990 Planned Program:
- (U) Emphasize research in plasma-based space propulsion

including stabilization and pulsed-plasma phenomena.

(U) FY 1991 Planned Program:
- (U) Emphasize research on fluid flow/chemical kinetics research

to understand and control combustion instability.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The following AF Laboratories are
conducting research under this project: the AF Astronautics
Laboratory, Edwards AFB CA; and the AF Wright Aeronautical
Laboratories, Wright-Patterson OH. The top five universities
or contractors for this project are: California Institute of
Technology, Pasadena CA; MIT; Pennsylvania State University
(Penn State), University Park PA; Princeton University,
Princeton NJ; Yale University, New Haven CT.

(U) Related Activities:
- (U) Program Element #0602102F, Materials.
- (U) Program Element #0602203F, Aerospace Propulsion.
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- (U) Program Element #0602302F, Civil Engineering Technology.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

9. (U) Project 2309, Terrestrial Sciences: This project provides basic
research in geodesy, gravity, and seismology on problems associated
with improving missile accuracy and nuclear test ban treaty
monitoring. Research in geodesy is required to determine the exact
position of targets with respect to missile launch sites. Research
in gravity is required to determine its effect on missile guidance
systems. Research in seismology is required to determine the
effect of earthquakes, nuclear explosions, and other noise on the
accuracy of missile guidance systems before launch, and also on
other Air Force systems and facilities. Seismology research also
supports efforts to improve our nuclear test ban treaty monitoring
capability.

(U) FY 1988 Accomplishments:
- (U) Experiments have revealed possible deviations from the

Newtonian laws of gravity which may have practical
consequences for targeting of strategic missiles.

(U) FY 1989 Planned Program:
- (U) Study stresses and earth motion in tectonically active

regions using Global Positioning Satellite location
techniques.

- (U) Study crustal motion associated with Defense Nuclear Agency
nuclear simulation tests.

- (U) Pursue non-Newtonian components of gravity and high
altitude gravity measurements.

(U) FY 1990 Planned Program:
- (U) Concentrate on teleselsmic signal definition and seismic

source signatures for nuclear test ban treaty
discrimination.

- (U) Develop technique to more accurately define Earth surface
positions in regions inaccessible to placement of Global
Positioning System receivers.

(U) FY 1991 Planned Program:
- (U) Clarify and quantify role of short-range gravitational

forces. Understanding these forces is important for
strategic missile system targeting accuracy.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The AF Geophysics Laboratory, Hanscom AFB
MA is conducting research under this project. The three
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universities or contractors for this project are: Southern
Methodist University, Dallas TX; University of Federal Armed

Forces, Munich, Germany; and University of Hawaii, Honolulu HI.

(U) Related Activities:
- (U) Program Element #0602101F, Geophysics.
- (U) Program Element #0602204F, Aerospace Avionics.
- (U) Program Element #0602206F, Civil Engineering Environmental

Quality.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

10. (U) Project 2310, Atmospheric Sciences: Research in the atmospheric
sciences includes the physics, dynamics, and chemistry of processes
which determine the structure and variability of the earth's
atmosphere. Atmospheric properties such as wind, density, clouds
and precipitation, ionization, and optical/infrared

transmissivity/emissivity all affect the performance of Air Force
systems. Major research efforts focus on the optical/IR
environment, ionospheric dynamics, and meteorology.

(U) FY 1988 Accomplishments:

- (U) Discovered new ways to model terrain effects on local
weather with potential application to battlefield
situations.

- (U) Developed advanced optical remote sensing system for
monitoring the earth's atmosphere above 50 kilometers

- (U) Improved understanding of the detailed evolution of
isolated showers using dual polarization radar.

(U) FY 1989 Planned Program:
- (U) New initiatives for space-borne remote sensing of atomic

oxygen to provide localized predictive capability of
weather environment for battlefield support.

- (U) Enhanced research for specifying electron density profiles
in the upper stratosphere.

(U) FY 1990 Planned Program:
- (U) Enphasis on modeling of the neutral and ionized environment

to improve understanding of geomagnetic disturbances in
upper atmosphere.

- (U) Enhanced research on modeling of fine-scale atmospheric
structure recently observed with newly fielded clear-air
wind profiler radars and Doppler radars.

(U) FY 1991 Planned Program:
- (U) Intensive investigation of weather environment on local

scale under the National Stormscale Opera lonal and
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Research Meteorology program.
- (U) New initiative to understand and predict the coupled

processes of lightning phenomena in the atmosphere.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The AF Geophysics Laboratory, Hanscom AFB
MA is conducting research under this project. The top five
universities or contractors for this project are: MIT;
Colorado State University, Fort Collins CO; Johns Hopkins
University, Laurel MD; Penn State; SRI International, Menlo
Park CA.

(U) Related Activities:
- (U) Program Element #0602101F, Geophysics.
- (U) Program Element #0305160F, Defense Meteorological Satellite

Program.
- (U) Program Element #0603220C, Surveillance Acquisition,

Tracking and Kill (SDI).
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

11. (U) Project 2311. Astronomy and Astrophysics: Provides the basic
knowledge of the space environment needed for the design and
calibration of advanced Air Force systems for missions requiring
surveillance, communication and weather forecasts. Space
environmental conditions produced by radiation and charged atomic
particles can endanger mission and degrade the performance of
military spacecraft. The project supports the Air Weather Service
by improving observation and forecast techniques that are needed to
support military operations. It also supports studies of celestial
and stellar radiation background contributing to the knowledge of
how that infrared radiation will affect Air Force surveillance,
discrimination and tracking activities for future systems.

(U) FY 1988 Accomplishments:
- (U) Developed a small reflecting solar coronagraph capable of

measuring coronal transients and mass ejections. Data will
lead to predictions of coronal emissions and solar wind
changes that impact Air Force systems.

- (U) Launched a rocket experiment which emitted the most
powerful, man-made electron beam ever injected into space.
It will be used to study particle beam propagation in space
and serve as base of knowledge for future AF directed
energy applications.

- (U) Determined the global pattern of auroral ion precipitation
as a function of the level of geomagnetic activity and as a
function of the orientation of the interplanetary magnetic
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field and the solar wind speed. Such work will improve the
ability to monitor and predict the near Earth-space
environment and its affects on Air Force space and ground
based communication and surveillance systems.

- (U) Derived new analytical representations of the empirical
convection electric field models which can be adjusted for
magnetic activity and the polarity of the interplanetary
magnetic field. These models are being developed for
operational use by the Air Weather Service.

(U) FY 1989 Planned Program:
- (U) Determine radiation dosage produced by galactic and solar

cosmic rays for AF and DOD space orbits.
- (U) Determine particle and energy transport mechanisms between

boundaries of solar, interplanetary and ionospheric regions.
- (U) Investigate interplanetary shocks to determine whether they

can predict relationships between solar radio emissions and
coronal mass ejections.

(U) FY 1990 Planned Program:
- (U) Generate, from satellite data, first dynamic models of

earth's radiation belt, essential to select AF and DOD
satellite orbits, and to establish connection between
energetic particle dosage and on board microelectronics
performance.

- (U) Acquire critical data and develop sensors to take advantage
of the next solar maximum which will occur in 1991.

- (U) Study feasibility of altering energetic particle
populations in earth's radiation belts by chemical releases.

(U) FY 1991 Planned Program:
- (U) Take advantage of the 1991 solar activity maximum with

increased observational and analytical efforts.
- (U) Emphasize understanding of generation of solar storms and

their impact on AF operations in space.
- (U) Continue efforts in infrared astronomy, to define spectral,

spatial, and temporal emissions from both faint and bright
space objects.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The AF Geophysics Laboratory, Hanscom AFB
MA is conducting research under this project. The top five
universities or contractors for this project are: Yale
University, New Haven CT; University of Wyoming, Laramie WY;
Johns Hopkins University, Laurel MD; Smithsonian Institution,
Cambridge MA; and University of Arizona, Tucson AZ.

U) Related Activities:
- (U) Program Element #0602101F, Geophysics.
- (U) Program Element #0602702F, Command Control Communication.
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- (U) Program Element #0603410F, Space Systems Environment
Interactions.

- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

12. (U) Project 2312, Biological and Medical Sciences: Provides the
knowledge needed to protect AF personnel and to enable them to
perform effectively in hostile environments. Research is conducted
in three areas: (1) chemical toxicology and biological effects of
radiation, (2) neuroscience and (3) physiology and biophysics.

(U) FY 1988 Accomplishments:
- (U) 3-aminotyrosine found to inhibit one of the major routes

through which radiation and toxic chemicals attack the body.
- (U) Progress in understanding the brain's circuits which govern

arousal and stress response. Goal is to improve aircrew
performance under stressful situations.

- (U) Increased understanding of how neurons transmit information
advanced by research on mechanisms governing the release of
neurotransmitters.

(U) FY 1989 Planned Program:
- (U) Start research on environmental fate and impact of

chemicals used in AF operations to ultimately reduce
pollution and costs of complying with regulations.

- (U) Continuing research on biological effects of radiation and
toxic chemicals.

- (U) Start research on brain blood flow in high-g maneuvers.
- (U) Continue research on mechanisms of neural regulation.

(U) FY 1990 Planned Program:
- (U) Start research on neurobiology of circadian rhythms to

reduce effects of jet-lag, fatigue, and sleep disruption.
- (U) Start research on subclinical cardiovascular disease to

prevent unnecessary grounding of aircrew.
- (U) Continue research on biological effects and environmental

fate and impact of toxic chemicals.

(U) FY 1991 Planned Program:
- (U) Continue research on toxicology, environment, neural

regulation, circadian rhythms, and subclinical
cardiovascular disease.

- (U) Facilitate collaboration between neuroscientists and
experimental psychologists studying the neural mechanisms
of skilled human performance.

(U) Program to Completion: This is a continuing program.
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(U) Work Performed By: The following AF organizations are
conducting research under this project: AF Wright Aeronautical
Laboratories, Wright-Patterson AFB OH; the Armstrong Aerospace
Medical Research Laboratory, Wright-Patterson AFB OH; and the
USAF School of Aerospace Medicine, Brooks AFB TX. The top five
universities or contractors for this project are: UCLA;
University of Illinois, Urbana IL; University of Massachusetts,
Amherst MA; University of Wisconsin, Madison WI; and Oregon
State University, Corvallis OR.

(U) Related Activities:
- (U) Program Element #0602202F, Human Systems Technology.
- (U) Program Element #0602205F, Personnel, Training and

Simulation.
- (U) Program Element #0603231F, Crew Systems and Personnel

Protection.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

13. (U) Project 2313, Human Resources: Under this project the Air Force
investigates how humans acquire and process information. Insights
gained may enhance human performance in the areas of hearing,
seeing, perception, attention span, memory, learning, and problem
solving and improve the man-machine interfaces for complex systems
such as aircraft. This knowledge may also find application in the
design of smart systems to emulate the human capabilities to
recognize visual scenes, speech and solve problems. Information on
the way humans process information is expected to contribute to
improved criteria and testing techniques for matching personnel
skills with job requirements. This will yield better mission
performance through selection of better qualified personnel to
operate complex systems and a monetary savings in terms of more
efficient training.

(U) FY 1988 Accomplishments:
- (U) Sensory-motor test developed to predict individual's

aptitude for undergraduate pilot training.
- (U) Neural network theory applied to devise computer programs

to recognize radar images.

(U) FY 1989 Planned Program:
- (U) Neurophysiological data from animals and psychophysical

data from humans will be used to test theories of how
vision and hearing work to improve transmission of data
from equipment displays to human operators.

- (U) Continuing research in cognition will include mental
functions such as attention, perception, learning and
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memory, organization of knowledge, reasoning and
problem-solving.

(U) FY 1990 Planned Program:
- (U) New research initiative on spatial orientation to find ways

to prevent accidents caused by crew disorientation in
high-performance aircraft.

- (U) Continue research on how humans process visual and auditory
information and on cognitive functions.

(U) FY 1991 Planned Program:
- (U) Expand research on cognitive maps, which humans use to

navigate through their environment and to track physical
relationships of objects.

- (U) Continue research on how humans process visual and auditory
information and on cognitive functions.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The following AF organizations are
conducting research under this project: the AF Human Resources
Laboratory, Brooks AFB TX; the Armstrong Aerospace Medical
Research Laboratory, Wright-Patterson AFB OH; and the USAF
School of Aerospace Medicine, Brooks AFB TX. The top five
universities or contractors for this project are: Central
Institute for the Deaf, St. Louis MO; New York University, New
York NY; SRI International, Menlo Park CA; Yale University, New
Haven CT; and University of York, United Kingdom, England.

(U) Related Activities:
- (U) Program Element #0602202F, Human Systems Technology.
- (U) Program Element #0603231F, Crew Systems and Personnel

Protection.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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PE Title: University Research Initiative

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

3396 University Research Initiative
0 0 24,882 24,878 Continuing N/A

Total 0 0* 24,882 24,878 Continuing N/A

* For FY 1988 and 1989 funded under PE #0601103D in the amount of $26,388,000
and $25,122,000 respectively.

B. (U) BRIEF DESCRIPTION OF ELEENT: The University Research Initiative (URI)
is designed to stimulate defense related research at universities and
to develop the engineer and scientist resource pool needed to conduct
research in disciplines important to national defense. This is
accomplished through the support of research programs, graduate
students and faculty members, and by providing equipment. In FY 1988
and 1989, the URI program was funded under Program Element #0601103D
and funds were in turn dispersed to the services. In FY 1990, the URI
Program is in the Air Force budget. In FY 1990 and 1991, research will
be supported in the following areas: structural, electronic, and
optical materials; the Earth's ionosphere; human performance;
toxicology; mathematical modelling; computational algorithms;
combustion and propulsion processes; and flight vehicle fluid dynamics.

C. (U) PROGRAM ACCOMPLISfENTS AND PLANS:

(U) Project 3396, University Research Initiative:

(U) FY 1988 Accomplishments: Work performed and reported under
PE #0601103D.

(U) FY 1989 Planned Program: Work performed and reported under
PE #0601103D.

(U) FY 1990 Planned Program:
- (U) Structural dynamics and structural materials (metallic and

non-metallic) for flight vehicle and civil engineering
applications.

- (U) Fluid dynamics to enhance control and performance of
aircraft.

- (U) Combustion and propulsion processes for air-breathing
vehicles and for space systems.

- (U) Study of the Earth's ionospheric-magnetospheric system and
effects upon spacecraft; and development of the basic
knowledge needed to predict solar cycles which affect that
system.

- (U) Material studies of thin films for semiconductor and
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optical applications and of polymers for advanced
electrical and structural applications.

- (U) Life science studies on factors affecting alertness,

fatigue, stress, visual and auditory perception, and
spatial orientation.

- (U) Studies on harmful effects of chemicals involved in Air

Force operations on humans and environment and development

of protective measures to reduce environmental

contamination.
- (U) Mathematical modelling: to deal with complex problems

associated with fluid turbulence in flight and combustion

environments, optics, and mechanical vibration; to take

advantage of advances in parallel processing hardware; and

to conduct research in discrete methods to solve problems
such as scheduling, routing, allocation, etc.

- (U) Generation and control of a variety of extreme ultraviolet
(XUV) and x-ray sources.

- (U) The student and faculty fellowship programs funded under

PE #0601103D in FY 89 will be continued under this program

element.

(U) FY 1991 Planned Program: URI efforts started in FY 1990 will
continue.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: For FY 1988 and 1989 this work was
performed and reported under PE #0601103D.

(U) Related Activities: 
W_

- (U) Program Element #0601103A, University Research Initiative.

- (U) Program Element #0601103N, University Research Initiative.
- (U) All three Services participate in the URI program and each

Service stimulates interactions between its URI researchers

and its in-house Laboratories. This interaction encourages
the university community to gain direct insight into the

particular technical challenges facing each of the
Services. The program is not duplicative, for it fulfills

vital research needs of each Service and stimulates the
development of the human resources each Service requires to
support its research programs.

(U) Other Appropriations Funds (S in Thousands): Not applicable.

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

Program Element: #0602101F Budget Activity: #1 - Technology Base
PE Title: Geophysics

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program
06GL Laboratory Operations

24470 22667 23315 23480 Continuing TBD
3054 Infrared Target and Background Signatures

2342 1967 2043 2016 Continuing TBD
4643 ionospheric Specification

2593 2191 2264 2234 Continuing TBD
6670 Atmospheric Science and Technology

1112 1040 1196 1180 Continuing TBD
760- Terrestrial Geophysics

701 604 639 630 Continuing TBD
7601 Space Effects on Air Force Systems

3639 3773 4072 4432 Continuing TBD
7659 Aerospace Systems Technology

662 570 592 584 Continuing TBD
7676 Optical/Infrared Properties of the Environment

2183 1833 1904 1878 Continuing TBD
TOTAL 37702 34645 36025 36434 Continuing TBD

(U) OTHER APPROPRIATION FUNDS ($ in Thousands):
FY 1988 FY 1989 FY 1990 FY 1991 Total

Military Construction Actual Estimate Estimate Estimate Program
Funds (PE 0702806F) 0 0 5700 0 5700

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technology program
develops the scientific groundwork for performance and operations of
Air Force weapons systems in the geophysical environment. The focus
is on better exploitation of the geophysical environment to yield
support to developers and users of improved missile guidance, air
launch and recovery, target identi'fcation, space vehicle tracking and
satellite surveillance and communications. The research is extensively
coordinated outside the Air Force-National Oceanic and Atmospheric
Administration, National Aeronautics and Space Administration, Office
of the Deputy Director for Defense Research and Engineering (Research
and Advanced Technology), etc. This ensures the effectiveness of joint
efforts and precludes duplication.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 06GL, Laboratory Operations. This project supports and
complements all other projects in this program element and provides
for management, support, and operation of the Air Force Geophysics
Laboratory, Hanscom AFB MA and its operations at four locations
stateside. It provides pay and related costs of civilian
scientists, engineers, and support personnel; transportation of
equipment, rents, communications and utilities costs, reproduction
services, procurement of supplies and equipment, and contractor

support serviceR for maintenance and modification of facilities.
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2. (U) Project 3054, Infrared Target and Background Signatures. Infrared
target and background research responds to the Air Force's growing
reliance on infrared sensors for surveillance, warning, and
guidance. The goal is to characterize the different types of
atmospheric environment that will exist normally or after nuclear
explosions so that infrared surveillance systems can always detect
targets. Data from rockets, aircraft, balloons, and Shuttle
measurement platforms, are compared with theoretical and laboratory
data. Results are integrated into computer models to assist
infrared systems designers, developers, and operators to detect
targets.

(U) FY 1988 Accomplishments:
- (U) Supported compartmented programs with instruments on the

AFGL flying infrared laboratory and advanced sensors.
- (U) Demonstrated new technology to discriminate targets from

backgrounds.

(U) FY 1989 Planned Program:
- (U) Design high resolution, new technology infrared sensors

for use in enhancing spatial and spectral resolution of
surveillance systems for stealth targets and transient
signal targets in clutter.

- (U) Design shuttle ejector infrared instruments and plan
experiments to expand knowledge of infrared environment
in space for establishing design specifications.

(U) FY 1990 Planned Program:
- (U) Begin evaluation of high resolution infrared sensor by

exploiting a supersensitive photomultiplier in conjunction
with an interferometer to detect spectral transients.

- (U) Continue field measurement program using C-135 flying
laboratory for measuring the infrared signatures of
aircraft, backgrounds, and natural and man made objects
and providing calibrated data bases to program offices.

(U) FY 1991 Planned Program:
- (U) Using a high altitude balloon for a platform, launch the

Strategic Atmospheric Window experiment to gather earthlimb
infrared measurements and demonstrate flight instrument for
support of infrared atmospheric model.

- (U) Complete and deliver infrared clutter models for auroral
and atmospheric radiance to Space Division as basis for
advanced surveillance systems development.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Air Force Geophysics Laboratory (AFGL)
Hanscom AFB HA; Visidyne, Burlington MA; Irvine Sensors, Costa
Mesa CA; SSG, Waltham MA; Aerodyne Research, Billerica MA; Utah
State University, Logan UT.
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(U) Related Activities:
- (U) Program Element #0601102F, Defense Research Sciences.
- (U) Program Element #0603707F, Weather Systems.
- (U) Program Element #0305160F, Defense Meteorological

Satellite Program (DMSP).
- (U) There is no unnecessary duplication of effort within the

Air Force nor the DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

3. (U) Projects 4643, Ionospheric Specification. Increasingly Air
Force systems operate in the ionosphere. This project develops the
capability to predict, mitigate and exploit the effects of the
ionosphere on these systems. Specific efforts include measuring
the effect of ionospheric conductivity on radio wave propagation,
specifying and predicting polar cap ionospheric irregularities that
disturb high latitude communications and radars, developing
techniques to predict ionospheric characteristics that affect the
performance of communication and surveillance systems, and
developing instrumentation and techniques for the DMSP.

(U) FY 1988 Accomplishments:
- (U) Studied survivability of high frequency radio signals

during periods of high solar activity.
- (U) Performed chamber experiments to simulate ionospheric

mirrors to enhance communications and surveillance programs.
- (U) Devised a method of predicting radio and radar outages

caused by ionospheric scintillation at high latitudes.

(U) FY 1989 Planned Program:
- (U) Develop technique for oblique remote sensing of electron

density profiles over data denied areas to support
over-the-horizon radars.

- (U) Analyze data and assess use of ionized gasses to reduce
missile and aircraft engine radar cross sections.

- (U) Begin transition of ionospheric and neutral density
specification models into Air Weather Service operational
capabilities.

(U) FY 1990 Planned Program:
- (U) Complete effort to chemically reduce ionospheric disturbed

radar cross sections of reentry vehicles and to test radio
plasma blackout reduction for vehicles like NASP.

- (U) Complete theory and feasibility study of artificially
stimulating the ionosphere for command, control, and
comunications enhancement.

(U) FY 1991 Planned Program:
-(U) Field test reentry vehicle signature chemical modification

techniques.
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- (U) Conduct field studies of space based ionospheric
enhancement based on FY 1990 efforts.

(U) Program to Completion: This is a continuing program.

(U) Work performed By: AFGL, Hanscom AFB MA; Northwest Research
Assoc, San Diego CA; University of Lowell, Lowell MA; Boston
College, Chestnut Hill MA; Un versity of Michigan, Ann Arbor
MI; Photometrics, Burlington MA.

(U) Related Activities:
- (U) Program Element #0601102F, Defense Research Sciences.
- (U) Program Element #0603707F, Weather Systems.
- (U) Program Element #0603402F, Space Test Program.
- (U) Program Element #0305160F, DMSP.
- (U) There is no unnecessary duplication of effort within

the Air Force nor the DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

4. (U) Projects 6670, Atmospheric Science & Technology. This project
develops capabilities for measuring, modeling, and predicting
atmospheric properties. Current atmospheric global models can not
provide adequate resolution for many operational missions. A
thrust of this project is in smaller scale models and supporting
measurements which will provide required detail. The Air Force
requires new techniques to satisfy requirements for its
ever-expanding mission in support of emerging communications,
surveillance, and acquisition systems technologies which the
atmosphere impacts.

(U) FY 1988 Accomplishments:
- (U) Completed rainrate duration model critical for extremely

high frequency communications.
- (U) Started Advanced Meteorological Processing System (AMPS)

and cloud analysis program to develop forecast techniques
by consolidating and integrating the many data displays to
be available to the forecaster.

- (U) Completed and validated cloud simulation model and
delivered atmospheric dispersion model to Air Weather
Service.

(U) FY 1989 Planned Program:
- CU) Continue the AMPS cloud analysis work using available

satellite, radar, and conventional weather data.
- (U) Start program to identify and forecast regions of

potential induced lightning from missile and shuttle
launches for use by launch control offices.
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(U) FY 1990 Planned Program:
- (U) Begin forecast technique using microwave depolarization

data to quantify induced lightning potential.
- (U) Continue efforts on multi-frequency sensors for cloud

mapping from satellites.

(U) FY 1991 Planned Program:
- (U) Deliver expert Weather Forecast System application models

to Air Weather Service-work initiated in FY 1989.
- (U) Continue satellite cloud and precipitation technique

development and transition cloud algorithm.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AFGL, Hanscom AFB MA; AER, Cambridge MA;
CDC, Minneapolis MN; STX, Lanham MD; University of Lowell,
Lowell MA; University of Wisconsin, Madison WI.

(U) Related Activities:
- (U) Program Element #0601102F, Defense Research Sciences.
- (U) Program Element #0603707F, Weather Systems.
- (U) Program Element #0305160F, DMSP.
- (U) There is no unnecessary duplication of effort within the

Air Force nor the DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

5. (U) Project 7600, Terrestrial Geophysics: This project, the only DOD
gravity and geodesy research program, advances technology in the
areas of the earth's geometry, motion, gravity, and seismology to
support Air Force strategic and tactical systems. Missile launch
region and space gravity models are improved by satellite-to-
satellite tracking and experimental refinement of the laws of
gravity. The application of superconducting technology to
inertial instrumentation in order to lessen future requirements for
presurveyed gravity corrections is under study. Seismo-acoustic
techniques are being evaluated for detection and tracking of
low-flying, low observable aircraft and missiles.

(U) FY 1988 Accomplishments:
- (U) Conducted seismo-acoustic studies to determine the impact

of lowering SAC low level overflights from 400 to 200 feet.
- (U) Evaluated performance of Six-axis Superconducting

Accelerometer for possible use as autonomous inertial
navigation system.

- (U) Determined that passive seismo-acoustic detection of
stealth aircraft works.

(U) FY 1989 Planned Program:

- (U) Complete design of Superconducting Tensor Gravity

Gradiometer (STGG) for inertial navigation applications.

0U028
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- (U) Complete plan for experimental field array for seismo-
acoustic detection of stealth aircraft.

(U) FY 1990 Planned Program:
- (U) Assemble and bench test STGG.

(U) FY 1991 Planned Program:

- (U) Deliver superconducting inertial navigation system (INS)
speciftcations to system developers.

(U) Prograt to Completion: This is a continuing program.

(U) Work Performed By: AFGL, Hanscom AFB MA; University of

Maryland, College Park MID; Boston College, Chestnut Hill MA.

(U) Related Activities:
- (U) Program Element #0601102F, Defense Research Sciences.
- (U) Program Element #0603402F, Space Test Program.
- (U) There is no Unnecessary duplication of effort within the

Air Force nor the DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

6. (U) Project 7601, Space Effects on Air Force Systems. This program

measures, models, and forecasts the space radiation environment
phenomena resulting from spacecraft interacting with the space
environment and spacecraft contamination. Technology is developed
to: (1) increase the reliahttty/survivability and autonomy of Air
Force space systems through the mitigation of particle, radiation,
and contattnation effects, (2) quantify/model satellite signatures

and phenomenology for sensor systems applications, (3) predict
space weather for satellite operations, C31, and military
man-in-space, and (4) exploit the space environment as a medium for
strategic and tactical -tiltary operations.

(U) FY 1983 Accomplishments:

- (U) Launched ECHO-7 rocket to assess long distance propagation
of high current electron beams in space.

- (U) Initiated development of state-of-the-art energetic
particle, space, plasma, fI.ld and wave detectors.

- (U) Completed initial validation of shuttle rocket motor plume
contamination model asLgi the Maui Optical Site.

- (U) Transitlotied solar flare prediction codes to MAC/XFGWC.

(U) FY 1989 Planned Program:
- (U) Deliver Space Radiation Effects Satellite sensors to the

spacecraft integrator.
- (U) Transition dynamic magnetospheric models to AFSPACECOM, MAC

and Air Weather Service.
- (U) Develop experimetal reflecting solar telescope for

submillimeter space debris detection. 00U29
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(U) FY 1990 Planned Program:

- (U) Start development of st7 ic and dynamic radiation models
using data gathered from the launched Combined Release
Radiation Effects Satellite (CRRES).

- (U) Complete study of high energy particle dynamics and

transition results to space radiation models.

(U) FY 1991 Planned Program:
- (U) Initiate development of space radiation effects models

asing particle deter:tor data from the CRRES as empirical

data input.
- (U) Deliver satellite contamination code to Space Division.
- (U) Initiate validation of hypervelooity interactions model

for vehicles such as NASP and RVs (reentry vehicles).

(U) Program to Completion: Thts is a continuing program.

(U) Work Performed By: AFGL, Hanscom AFB MA; NRL, Washington DC;

Boston College, Chestnut Hill MA: Amptek, Bedford MA; Spectral
Sciences, Burlington MA; Fairchild Space Co, Germantown MD.

(U) Related Activities:

- (U) Program Element #0601102F, Defense Research Sciences.
- (U) Program Element #0603410F, Space Systems Environmental

Interactions Technology.
- (U) Program Element #0603438F, Satellite Systems

Survivability.
- (U) Program Element #0603707F, Weather Systems.
- (U) Program Element #0603402F, Space Test Program.

- (U) Program Element #0102431F, Defense Support Program.
- (U) Program Element #0305160F, DMSP.
- (U) There is io unnecessary duplication of effort within the

Air Force nor the DOD Lit the broad areas of geophysics.

(U) Other Approprilation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

7. (U) Project 7659, Aerospace Systems Technology. This project is the
only Department of Defense (DOD) high altitude balloon capability
in the United States. It tmproves the usefulness of the
spacecraft, balloon, and sounding rocket payload systems used as
experiment carriers by Air Force Geophysics Laboratory and DOD. The
work is focused on applying 'odern technology, particularly

microelectronics, in developing experimental sensor platforms and

efficient data management techniques.

(U) FY 1988 Accjmsplishments:
- (U) Conducted final testing of adapted laser disk recorder to

gather high-rate pulse-code modulated telemetery data in
support of scientific experiments.
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(U) FY 1989 Planned Program:
- (U) Complete testing of balloon navigation system for use by

high altitude experiments needing precise balloon tracking.

(U) FY 1990 Planned Program:

- (U) Continue validation of balloon navigation system and
use for experiments requiring precise tracking.

- (U) Investigate development of sensor pointing system for
balloon, rocket, and satellite instrument platforms.

(U) FY 1991 Planned Program:
- (U) Contiinue development of sensor pointing system started in

FY 1990 to improve payload/vehicle performance.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AFGL, Hanscom AFB MA; Wentworth Institute
of Technology, Boston MA; Radex, Bedford MA; RDP, Waltham MA;
New Mexico State University, Las Cruces NM; Mission Research

Corp, Santa Barbara CA.

(U) Related Activities:
- (U) Program Element #0601102F, Defense Research Sciences.

- (U) Program Element #0603410F, Space Systems Environmental
(- - Interactions Technology.

- (U) Program Element #0603707F, Weather Systems.

- (U) Program Element #0603402F, Space Test Program.

- (U) Program Element #0305160F, DMSP.
- (U) There is no unnecessa-ry duplication of effort within the

Air Force nor the DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

8. (U) Project 7670, Optical/Infrared Properties of the Environment.
This project develops: (1) lidar technology to measure atmospheric

properti., From space, (2) models and tools to predict the impact
,)f the atmospheric eavironment on DOD weapons and surveillance

systems, and (3) models, data bases, and scene generators of the
celestial space background for surveillance and tracking systems
used to find and track space vehicles.

(U) FY 1988 Accomplishments:

- (U) Completed the atmospheric transmission code (LOWTRAN).
- (U) Demoail:rated capability to measure statosph1oric water vapor

with a balloon-borne ramai ldar.

- (U) Compleitej and deployed a p.rtable doppler lidar to measure

wind speed and direction.

00031
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(U) FY 1989 Planned Program:
- (U) Develop self-sensing algorithms for infrared sensors to

correct for atmospheric limitations on ranging and imaging
for smart weapons.

- (U) Push lidar technology to develop an eyesafe lidar for wind
sensing from space.

(U) FY 1990 Planned Program:
- (U) Complete path characterization for atmospheric traiismission

and input to Tactical Decision Aids.
- (U) Complete global aerosol background measurement studies for

input to the Defense Meteorological Satellite Program.

(U) FY 1991 Planned Program:
- (U) Validate atmospheric path characterization models used as

technology insertion to Tactical Decision Aids.
- (U) Prepare global aerosol specifications for satellite lidar

systems designers.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AFGL, Hanscom AFB MA; Photometrics,
Burlington MA; Schwartz Electro-Optics, Concord MA; Mission
Research Corp, Nashua NH, Lightwave Electronics, Mountain View .,-

CA; Visidyne, Burlington MA.

(U) Related Activities:
- (U) Program Element #0601102F, Defense Research Sciences.
- (U) Program Element #0603707F, Weather Systems.
- (U) Program Element #0603402F, Space Test Program.
- (U) Program Element #0305160F, DMSP.
- (U) There is no itvecessary duplication of effort withli, the

Air Force nor the DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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A. (U) RESOURCES ($ in Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total

Number & Actual Estimate Estimate Estimate Complete Program

Title

06ML Laboratory Operations 16,574 20,089 20,339 20,590 Continuing TBD
2417 Thermal Protection Materials and Structures

4,204 3,501 3,594 3,608 Continuing TBD
2418 Metallic Structural Materials

14,901 14,223 16,138 16,201 Continuing TBD
2419 Nonmetallic Structural Materials

5,697 6,104 4,933 4,952 Continuing TBD
2420 Aerospace Propulsion Materials

3,775 4,154 3,682 3,696 Continuing TBD

2421 Fluids, Lubricants and Elastomeric Materials

1,954 3,035 3,663 3,677 Continuing TBD
2422 Protective Coatings and Materials

2,543 2,375 2,529 2,541 Continuing TBD
2423 Electromagnetic Windows and Electronic Materials

4,079 4,590 4,435 4,452 Continuing TBD
"OTAL 53,727 58,071 59,313 59,717 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Program Element contains the entire

Air Force Exploratory Development program in materials and related
technologies. It is the primary source of advanced materials for

reducing costs and increasing performance, supportability, reliability,
and survivability of current and future Air Force aerospace weapon

systems and support equipment. It develops new and improved structural
and non-structural materials, the processes for making them, appropriate

repair techniques, and elements of a prospective unified computer system

and data base that will reduce weapon production costs by half. Specific

elements include design-for-producibility, design-for-inspectibility,

and in the future single-step production tooling design. The capability
to predict materials behavior during manufacturing processes must be

developed before the single-step production tooling design module can be

be completed. These efforts are undertaken because Air Force needs

cannot be satisfied solely by contractor funded research and development

programs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 06ML, Laboratory Operations: Provides management and opera-

tional support for the Materials Laboratory, Wright-Patterson Air
Force Base OH. Includes pay and benefits for civilian scientists,

engineers and supporting personnel, travel, transportation, rents,
communications, utilities, procurement of supplies and equipment, and

contractor support services. Also includes salaries, travel, and

equipment for personnel at the Aeronautical Systems Division who

provide contracting support to the laboratory.
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2. (U) Project 2417, Thermal Protection Materials and Structures: Develops
advanced structural and nonstructural materials, such as carbon-
composites, and coating materials for protecting Air Force aerospace
systems anj components exposed to mechanical stresses under intense
heat (2800 F-4000 F) in oxidizing and erosive environments. Also

develops the processes for making these materials.

(U) FY 1988 Accomplishments:
- (U) Developed oxidation resistant stable fibers for use in the

coated carbon fiber development for carbon-carbon composites.
- (U) Developed coating concepts for carbon-carbon composites to

extend life to 2000 hours at 2800"F and 500 hours at 4000"F.

(U) FY 1989 Planned Program:
- (U) Initiate programs to develop full-life (2000 hours at 2800 F)

and ultra-high temperature (500 hours at 4000 F) oxidation
resistant carbon-carbon composites and the nondestructive
evaluation techniques for these materials.

(U) FY 1990 Planned Program:
- (U) Begin evaluating life limiting thermal and mechanical

parameters of the ultra-high temperature carbon-carbon
composites and develop approaches to improve capability.

- (U) Begin developing low cost thermally stable, structurally
efficient carbon-carbon composites for spacecraft.

(U) FY 1991 Planned Program:
- (U) Continue efforts on developing oxidation resistant carbon-

carbon composites for military gas turbine engines and space-
craft systems, as well as nondestructive evaluation techniques
and life limiting parameter evaluations of these materials.

(U) Program to Completion: This is a continuing project.

(U) Work Performed By: Major contractors are General Electric
Company, Cincinnati OH; Textron Inc/AVCO Corporation, Lowell MA;
Aerojet Corporation, Sacramento CA; Nichols Research Corporation,
Huntsville AL; and Minnesota Mining and Manufacturing Company,
Minneapolis MN. The Materials Laboratory, Wright-Patterson AFB
OH, manages the work.

(U) Related Activities:
- (U) Program Element #0603112F, Advanced Materials for Weapon

Systems (FY 1990/1991).
- (U) Program Element #0603211F, Aerospace Structures and Materials.
- (U) Program Element #0708011F, Industrial Base Program.
- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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3. (U) Project 2418, Metallic Structural Materials: Develops advanced

metallic materials for use in aerospace structural applications
at cryogenic temperatures to 18008F (a 600°F increase in capability).

Also develops the process for making these materials, engineering
properties of developed materials, repair technologies, advanced

nondestructive inspection/evaluation technologies, and elements of

a prospective unified computer system and data base that will reduce

weapon production costs by half.

(U) FY 1988 Accomplishments:

- (U) Demonstrated nondestructive inspection tools for in-situ

monitoring composite curing cycles which substantially
decreases curing time.

- (U) Developed method to eliminate the casting factor for aluminum

castings, which reduces the weight of cast parts.

(U) FY 1989 Planned Program:
- (U) Begin efforts to develop 9000F aluminum and 1800*F titanium

alloys and metal matrix composites and to eliminate the
casting factor from titanium alloy castings to reduce weight

of cast parts and continue efforts in other areas.

(U) FY 1990 Planned Program:
- (U) Develop ultra lightweight magnesium alloys and metal matrix

composites for structural applications and nuclear magnetic
resonance inspection techniques for advanced turbine engine

materials and continue efforts in other areas.

(U) FY 1991 Planned Program:
- (U) Complete development of 9000F aluminum and 18000F titanium

alloys and metal matrix composites and continue other efforts.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Major contractors are University of Dayton,
Dayton OH; SYSTRAN Corporation, Dayton OH; General Electric
Company, Cincinnati OH; United Technologies Corporation, West Palm

Beach FL; and Universal Technology Corporation, Dayton OH. The

Materials Laboratory, Wright-Patterson AFB OH, manages the work.

(U) Related Activities:

- (U) Program Element #0603112F, Advanced Materials for Weapon

Systems (FY 1990/1991).
- (U) Program Element #0603211F, Aerospace Structures and Materials.

- (U) Program Element #0708011F, Industrial Base Program.

- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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4. (U) Project 2419, Nonmetallic Structural Materials: Develops advanced
organic matrix composite materials and the processes for making
them, for use in aerospace structural applications at cryogenic
temperatures to 3000 F, with emphasis on increasing strength, stiff-
ness, temperature capability, and durability along with reducing
weight and cost. Includes development of signature reduction
materials, ordered polymer films and molecular composites (composite
materials reinforced with rigid rod molecules).

(U) FY 1988 Accomplishments:
- (U) Developed lower cost, advanced thermoplastic composite

processing techniques and advanced processing methods for
fabricating molecular composites.

(U) FY 1989 Planned Program:
- CU) Begin assessing biotechnology techniques to create improved

matrix materials for carbon fiber reinforced composites.
- (U) Complete developing advanced procedures and computer models

to automatically cure thermoplastic composites.

(U) FY 1990 Planned Program:
- (U) Initiate artificial intelligence approaches to automatically

process thermoplastic composite parts.
- (U) Begin to scale-up preparation of molecular composite pre-

cursor materials to 100 pound lots and increase the size
and rate of and fabricating molecular composite final forms.

(U) FY 1991 Planned Program:
- (U) Initiate development of advanced processing techniques to

reduce weight and cost of molecular composite materials.
- (U) Continue other efforts.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The major contractors are University of
Dayton, Dayton OR; Dow Chemical Company, Corning NY; General
Dynamics Corporation, Fort Worth T; Adtech Systems Research, Inc,
Fairborn OH; United Technologies Corporation, West Palm Beach FL.
The Materials Laboratory, Wright-Patterson AFB OH, manages the
work.

(U) Related Activities:
- (U) Program Element #0603112F, Advanced Materials for Weapon

Systems (FY 1990/1991).
- (U) Program Element #0603211F, Aerospace Structures and Materials.
- (U) Program Element #0708011F, Industrial Base Program.
- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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5. (U) Project 2420, Aerospace Propulsion Materials: Develops new materials

and manufacturing processes to provide lightweight, extremely high

operating temperature, uncooled turbine engine components. Supports

the DOD/NASA High Performance Turbine Engine initiative. Improves

engine producibility, durability, thrust-to-weight capability, life

cycle costs fuel use.

(U) FY 1988 Accomplishments:

- (U) Identified 4000 F capable ceramic matrix composites.

- (U) Developed improved toughness titanium aluminide materials

for use in compressors.

(U) FY 1989 Planned Program:

- (U) Develop ultra high temperature ceramic composites and develop

techniques to test them at temperatures above 3000°F.

- (U) Continue other efforts.

(U) FY 1990 Planned Program:

- (U) Initiate life prediction modeling efforts on ceramic matrix

composites and high temperature titanium aluminide composites.

- (U) Continue other efforts.

- .(U) FY 1991 Planned Program:
- (U) Initiate development of environmental protection coatings

for titanium aluminide materials and continue other efforts.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The major contractors are United Technologies

Corporation, West Palm Beach FL; Southern Research Institute,
Birmingham AL; General Motors Corporation, Indianapolis IN;

General Electric Company, Cincinnati OH, and Allied Signal Garrett

Engine Division, Phoenix AZ. The Materials Laboratory, Wright-

Patterson AFB OH, manages the work.

(U) Related Activities:
- (U) Program Element #0602203F, Aerospace Propulsion.

- (U) Program Element #0603112F, Advanced Materials for Weapon
Systems (FY 1990/1991).

- (U) Program Element #0603202F, Aerospace Propulsion Subsystem

Integration.
- (U) Program Element #0603211F, Aerospace Structures and Materials.

- (U) Program Element #0603216F, Aerospace Propulsion and Power
Technology.

- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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6. (U) Project 2421, Fluids, Lubricants, and Elastomeric Materials:
Develops advanced fluids, lubricants, seals, sealants, and fluid
containment systems, together with an understanding of their

behavior and performance, for application to aircraft, spacecraft,

and missile systems. Improves nonflammability and low temperature
fluidity of fluids and lubricants.

(U) Prior Accomplishments:

- (U) Developed 400°F fuel lubricant seal materials.

- (U) Transitioned 400OF gas turbine engine oil into service,

replacing current 350 F-capable MIL-H-7808 oil.

- (U) Initiated development of very high temperature gas turbine

engine oils.

(U) FY 1989 Planned Program:
- (U) Complete development of 350*F conductive explosion-suppression

foam for aircraft fuel cells and -65 to 275°F fire resistant
hydraulic fluid.

- (U) Initiate 700OF liquid lubricant base fluid and additive
technology research and associated model development.

(U) FY 1990 Planned Program:
- (U) Transition a halocarbon based 350*F/8000psi nonflammable

hydraulic fluid to the product divison.

- (U) Identify and synthesize candidate 700*F liquid lubricant

base stocks.

(U) FY 1991 Planned Program:
- (U) Formulate candidate 700°F engine oils.
- (U) Initiate 600-700°F nonflammable hydraulic fluid development.

- (U) Continue developing compatible 700*F liquid lubricant seals.

(U) Program to Lompletion: This is a continuing program.

(U) Work Performed By: The major contractors are University of

Dayton, Dayton OH; Ultrasystems, Inc., Irvine CA; Sperry Rand
Corporation, Phoenix AZ; Signal Research Corporation, Des Plaines,

IL; and Scot Foam Corporation, Eddystone PA. The Materials

Laboratory, Wright-Patterson AFB OH, manages the work.

(U) Related Activities:
- (U) Program Element #0603202F, Aerospace Propulsion Subsystem

Integration.
- (U) Program Element #0603216F, Aerospace Propulsion and Power

Technology.
- (U) Program Element #0708011F, Industrial Base Program.

- (U) No unnecessary duplication of effort within the Department

of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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7. (U) Project 2422, Protective Coatings and Materials: Develops materials

and protective concepts to increase the survivability of aircrews

and vital components of aircraft, missile and space systems in
natural and threat environments.

(U) FY 1988 Accomplishments:
- (U) Demonstrated solid state multiple wavelength filters for

electro-optical systems and initiated development of super-

lattice materials for laser hardening applications.

(U) FY 1989 Planned Program:

- (U) Complete development of nonlinear optical materials for new

protective devices against agile/pulsed laser threats.

- (U) Complete development of advanced thermal flash protective
coatings for aerospace systems.

(U) FY 1990 Planned Program:

- (U) Initiate development of prototype devices for agile laser
threat protection.

- (U) Complete development of multi-threat survivable spacecraft

coatings and multi-layer insulation blanket materials.

(U) FY 1991 Planned Program:

- (U) Begin developing biotechnology synthesis techniques to apply

optical filters on large area optics.

- (U) Transition multiline narrow band rejection filters to

component validation programs.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The major contractors are Science

Applications International Corporation, Dayton OH; Rockwell
International Corporation, Thousand Oaks CA; TRW, Inc., Redondo
Beach CA; Celanese Corporation, Summit NJ; and Honeywell, Inc.,

Minneapolis MN. The Materials Laboratory, Wright-Patterson AFB

OH, manages the work.

(U) Related Activities:
- (U) Program Element #0603112F, Advanced Materials for Weapon

Systems (FY 1990/1991).
- (U) Program Element #0603202F, Aerospace Propulsion Subsystem

Integration.
- (U) Program Element #0603211F, Aerospace Structures and

Materials.

- (U) Program Element #0603216F, Aerospace Propulsion and Power
Technology.

- (U) Program Element #0708011F, Industrial Base Program.

- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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8. (U) Project 2423, Electromagnetic Windows and Electronic Materials:
Develops materials for optical, electromagnetic, and electronic
subsystems for aircraft, missile and space systems. Also develops

materials processing techniques and solder/packaging technologies.

(U) FY 1988 Accomplishments:

- (U) Developed printed wiring boards having the same coefficient

of thermal expansion as electronic piece parts, which greatly
improves reliability of electronic subsystems.

- (U) Initiated effort to optimize metal-organic chemical vapor
deposition of mercury cadmium telluride infrared detectors.

(U) FY 1989 Planned Program:
- (U) Determine applicability of superlattice and quantum well

structured materials for long wave infrared detectors.

- (U) Complete assessment of electronic packaging materials

requirement for high component density applications.

(U) FY 1990 Planned Program:
- (U) Initiate efforts to optimize superlattice infrared device.
- (U) Fabrication and high density, high speed electronic component

packaging to remove high heat loads from the devices.

(U) FY 1991 Planned Program:
- (U) Complete feasibility demonstration of photo assisted and

metal-organic gas molecular beam epitaxial processing

techniques for infrared detectors.
- (U) Initiate effort to address producibility and reliability

issues critical to packaging electronics.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The major contractors are University of Dayton,
Dayton OH; Canadian Commercial Corporation, Ottawa Ontario Canada;
Westinghouse, Pittsburgh PA; Rockwell International Corporation,

Thousand Oaks CA; and AT&T Technologies, Inc., Murray Hill NJ. The

Materials Laboratory, Wright-Patterson AFB OH, manages this work.

(U) Related Activities:
- (U) Program Element #0602204F, Aerospace Avionics.

- (U) Program Element #0708011F, Manufacturing Technology.
- (U) No unnecessary duplication of effort within the Department

of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: A new FY 1990 contractual
effort will be performed cooperatively with Canada under the
Canada-US Defense Cost Sharing Program. This research effort will
run for two years at a total cost of $350 thousand, evenly shared

by the two countries.

U

UNCLASSIFIED u o4



UNCLASSIFIED
K FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0602201F Budget Activity: #1 - Technology Base
Title: Aerospace Flight Dynamics

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

06FF Laboratory Operations
34,077 33,230 34,030 34,869 Continuing TBD

2401 Structures and Dynamics
9,466 9,092 8,405 8,380 Continuing TBD

2402 Vehicle Equipment 6,552 6,418 6,052 6,157 Continuing TBD
2403 Flight Control 9,466 9,448 9,245 9,578 Continuing TBD
2404 Aeromechanics 9,101 8,914 8,237 8,380 Continuing TBD

3038 Technology Integration and Assessment
1,820 1,783 1,681 1,710 Continuing TBD

TOTAL 70,482 68,885 67,650 69,074 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technlogy program pro-
vides the flight vehicle technologies to improve current aerospace

vehicles and to design and develop future aerospace vehicles such as

aircraft, missiles, and spacecraft. It includes the technical areas of
structures, aerodynamics, performance analysis, vehicle dynamics, envi-
ronmental control, mechanical subsystems, survivability, vulnerability,
and technology assessment.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 06FF, Laboratory Operations: This project provides for the
management and support of the Flight Dynamics Laboratory, Wright-

Patterson AFB, OH. It includes pay and benefits for civilian
personnel; travel, rents, and utilities costs; and procurement of
supplies and support services. This project supports and compliments
all the other projects in this program element.

2. (U) Project 2401, Structures and Dynamics: This project creates more
survivable aircraft structures, investigates new structural concepts,
and exploits new materials and fabrication processes to increase the
structural integrity of aerospace vehicles while minimizing weight
and cost. This effort also sustains the Air Force in-house technology

base of structural analysis, design, and test methods.

(U) FY 1988 Accomplishments:
- (U) Developed modular graphite heaters to successfully test large

carbon-carbon structures to 2500 F.
- (U) Demonstrated actively cooled structures at high temperatures

for National Aerospace Plane (NASP) panels and nose cones.
- (U) Applied laser holography to detect Advanced Medium Range Air-

to-Air Missile (AMRAAM) fin structural defects and screen

production fins. Analysis of defects led to redesign of the
fin structure and improvement in the manufacturing process

before production.
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Program Element: #0602201F Budget Activity: #1 - Technology Base
Title: Aerospace Flight Dynamics

(U) FY 1989 Planned Program:
- (U) Perform zero-gravity flight test on large space trusses that

incorporate integral damping to increase pointing and

tracking accuracy.
- (U) Develop methods for predicting the structural life of flight

vehicles subjected to both load and temperature profiles.
- (U) Complete and transition to Advanced Development integral

damping to reduce structural noise and vibration in combat

aircraft aft equipment bays.
- (U) Initiate program to determine the structural be.aefits of inte-

grating aircraft antennas, sensors, preprocessors, and elec-
trical control cables in the aircraft skin.

(U) FY 1990 Planned Program:

- (U) Demonstrate large space structural test truss incorporating
both active and passive damping techniques.

- (U) Design trade studies, development of structural concepts, and
new manufacturing technologies for metallics and composites
will allow improvements in the performance, reliability, and
maintainability of aerospace structures to be demonstrated.

- (U) Complete survivability and vulnerability analysis of laser

effects on aircraft structure.

(U) FY 1991 Planned Program:
- (U) Combine new structural concepts, emerging materials, and inno-

vative manufacturing processes to provide a new generation of
aircraft structures offering weight savings as high as 50%

over current structure, while increasing supportability.
- (U) Develop and demonstrate mechanical and electrical inspection

and repair concepts of critical composite structures to
increase the supportability of tactical aircraft.

- (U) Develop concepts of infrared signature control that allow

vehicles to be thermally invisible from both ground and space.

(U) Work Performed By: This project is managed by the Flight Dynamic
Laboratory, Wright-Patterson AFB OH. The top five contractors are
General Dynamics, Ft Worth TX; LTV Aerospace, Dallas TX; Northrop
Corp, Hawthorne CA; Martin Marietta Corp, Denver CO; and Boeing
Military Airplane Co, Witchita KS.

(U) Related Activities:
- (U) PE 0601101F, In-house Laboratory Independent Research.

- (U) PE 0602202F, Materials.
- (U) PE 0603211F, Aerospace Structures and Material.
- (U) No duplication of effort within the Department of Defense.

- (U) Other Appropriation Funds:

To Total
FY 1988 FY 1989 FY 1990 FY 1991 Complete Cost

Military Construction Funds

0 10,100 10,500 0 Continuing 20,600
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Program Element: #0602201F Budget Activity: #1 - Technology Base

Title: Aerospace Flight Dynamics

(U) International Cooperative Agreements: None.

3. (U) Project 2402, Vehicle Equipment: The goals of this project are to
reduce the life cycle cost of subsystems and equipment, increase the
probability of flight vehicle and crew member survival, and improve
flight vehicle operational capabilities.

(U) FY 1988 Accomplishments:
- (U) Demonstrated electric brakes for aircraft that help eliminate

brake fires by no longer requiring hydraulic fluid.

- (U) Fabricated a subscale injection molded frameless aircraft
transparency demonstrating concept feasibility. The high
cost and short service life of the present canopy make it a
primary driver of the cost of ownership of the F-16. Injec-
tion molded transparencies have the potential to reduce the
cost of a new F-16 canopy from $30,000 to less than $3,000
while doubling the current 18-month service life.

- (U) Ground test loop assembled and testing initiated for an inte-
grated closed vapor cycle environmental control system (ECS)
for aircraft. Closed loop ECS systems will save fuel and
reduce maintenance requirements over current open loop systems.

(U) FY 1989 Planned Program:

- (U) Develop and evaluate prototype 350 mph aircraft tire.
- (U) Test chemical/biological agents contamination avoidance sub-
- (U) system using live agents.
- (U) Assess the capabilities of advanced on-board inert gas

generating systems for preventing aircraft combat fires.

(U) FY 1990 Planned Program:
- (U) Design, fabricate, and test a cryogenic cooler for use in

smart bombs, air-to-air missiles, and air-to-ground missiles.
- (U) Develop a core computer program for the reliability assessment

of electronics and avionics subsystems at the preliminary and
critical design stages of the acquisition process. This will
allow reduced life cycle costs and increased reliability of
future aircraft avionics.

(U) FY 1991 Planned Program:
- (U) Complete fabrication of full-scale injection molded frame-

less transparency and initiate testing.

- (U) Investigate concepts for propulsion and flight control
systems of an advanced crew escape capsule.

- (U) Design, fabricate, and test survivable tires that allow
aircraft to operate from rough, soft, and debris covered

surfaces. Evaluate enhancement of aircraft readiness.

(U) Work Performed By: This project is managed by the Flight
Dynamics Laboratory, Wright-Patterson AFB OH. The top five
contractors are University of Dayton, Dayton OH; Garrett Corp,
Torrance CA; Canadian Commercial Corp, Ottawa, Ontario CN;
Boeing Co, Seattle WA; McDonnell Douglas Corp, St Louis MO.
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Program Element: #0602201F Budget Activity: #1 - Technology Base

Title: Aerospace Flight Dynamics

(U) Related Activities:
(U) In-house Laboratory Independent Research (PE 0601101F).

- (U) Flight Vehicle Technology (PE 0603205F).
(U) Aircraft Equipment Development (PE 0604212F).

- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: A joint USAF/Canadian
government project agreement to develop an integrated closed-loop
environmental control system incorporating Chemical/Biological
protection was signed in 1983. Funding is split 50/50.

4. (U) Project 2403, Flight Control: The objectives of this project are to
develop technology to provide precision vehicle stability and trajec-
tory control, obtain maximum performance for the vehicle throughout

its flight envelope, and provide maximum safety and survivability.

(U) FY 1988 Accomplishments

- (U) Flight demonstrated on a C-130 a night/in-weather landing
system that uses only on-board sensors, with no ground
eminations, for post-attack airbase recovery.

- (U) Flight tested on an unmanned research vehicle the control
software for a self-repairing flight control system, including
successful flight with an aileron separated from the aircraft.

- (U) Assessed first thret dimensional cockpit display to determine
situational awareness benefit to aircrews.

(U) FY 1989 Planned Program:
- (U) Develop and test high pressure, low profile actuators which

allow for thinner wings, but are capable of maintaining the

performance required for future fighter aircraft.

- (U) Improve the performance of Ada compilers in order to meet
flight critical control requirements and provide cost

effective yet fault tolerant code for flight control.
Flight demonstrate on an unmanned research vehicle.

- (U) Consolidate computational elements of electric, hydraulic,
fuel, and environmental subsystems, resulting in fewer on-

board computers.

- (U) Conduct baseline research into the feasibility of using a
programmable heads-up display as the primary flight reference
instrument, reducing the amount of space required on the

panel and allowing the pilot to fly looking out of the cock-
pit. Testing will be conducted on a T-38 aircraft.

(U) FY 1990 Planned Program:
- (U) Develop decision aiding algorithms for air combat to estab-

lish target priorities, command steering, select weapons,
and calculate weapons launch to increase exchange ratios.

- (U) Assess and develop flight control, air data, reference,
and diagnostic sensors for future air and spice vehicles.
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Title: Aerospace Flight Dynamics Budget Activity: #1 - Technology Base
Program Element: #0602201F

- (U) Develop flying qualities design parameters and criteria,
including pilot and control issues, vital to hypersonic
missions of future military or NASP vehicles.

(U) FY 1991 Planned Program:
- (U) Develop analytical criteria for blending pilot control with

automatic system including pilot overriding of automatic
systems, and transients following system disengagement.

- (U) Define and demonstrate a vehicle management system to incor-
porate highly complex functions such as tactical and strategic
flight management; integrated fire and flight controls; inte-
grated flight, propulsion, and thrust vectoring controls;
and self-repairing flight controls.

(U) Work Performed By: This project is managed by the Flight Dynamics

Laboratory, Wright-Patterson AFB OH. The top five contractors
are General Dynamics, Ft Worth TX; CALSPAN Corp, Buffalo NY;
McDonnell Douglas Corp, St Louis MO; Honeywell Inc, Minneapolis
MN; Intermetrics Inc, Warminster PA.

(U) Related Activities:
- (U) PE 0601101F, In-house Laboratory Independent Research.
- (U) PE 0602202F, Materials.

- (U) PE 0603205F, Flight Vehicle Technology.
- (U) PE 0603245F, Advanced Flight Technology Integration.
- (U) PE 0604237F, Variable Stability In-Flight Simulator Test

Aircraft.
- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

5. (U) Project 2404. Aeromechanics: This project develops aeromechanics
technology to obtain improved mission capability, increased surviva-
bility, and reduced cost of aircraft, missiles and space vehicles.

(U) FY 1988 Accomplishments:
- (U) Opened subsonic aerodynamic research laboratory, used to

investigate high angle-of-attack aerodynamics and propulsion/
airframe integration.

- (U) Conducted the first ever measurement of hypersonic boundary
layer turbulence using laser velocemetry. This provides
design tools for improving reentry vehicles.

- (U) Achieved through computational fluid dynamics the first ever
numerical simulation of aerodynamic flow characteristics about

a complex fighter aircraft, the F-16. Data base gaps for
complex configurations can now be filled without the time and

cost of additional wind tunnel testing.

(U) FY 1989 Planned Program:
- (U) Design and develop highly integrated inlet/nozzle concepts

for Mach 4-6 flight vehicles.
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- (U) Validate the drag reduction potential of hybrid laminar flow
control. Expected benefits include a 15% drag reduction for
long range transport aircraft.

- (U) Complete process to simulate real gas phenomena on high speed
aircraft and demonstrate the effects on aeroheating, aero-
dynamics, stability, and control. This will allow increased

performance and reduced risk on high altitude, high speed

aircraft or reentry vehicles.

(U) FY 1990 Planned Program:

- (U) Develop an advanced computer model for the prediction of
aircraft weapons separation aerodynamic and trajectory
characteristics. This will reduce testing requirements,

reduce development costs and risks, and improve the accuracy
of future aircraft weapons systems.

- (U) Investigate effectiveness and induced secondary effects of
using active cooling for leading edges and shock interference

regions to develop design tools for hypersonic vehicles.

- (U) Investigate impact of emergency abort alternatives on the
trajectories, separation dynamics, configuration, and pro-
pulsion concepts of high speed airbreathing systems to
achieve efficient configurations.

(U) FY 1991 Planned Program:

- (U) Define, analyze, and test innovative hypersonic concepts that
will cruise at endo-atmospheric conditions for the Mach number
range of 6 to 12. Critical aeromechanic issues such as wave
drag, airframe propulsion integration, cruise efficiency,
aerodynamic heating, and weapon carriage and separation will

be emphasized in order to develop efficient configurations.

- (U) Develop a rapid prediction method that provides an accurate
aerodynamic analysis of supersonic and hypersonic missiles
that fly at high angles-of-attack.

- (1) Develop inverse computational fluid dynamic methods that
actually create design concepts to accomplish given missions
rather than evaluate a specific design concept.

(U) Work Performed By: This project is managed by the Flight Dynamics

Laboratory, Wright-Patterson AFB OH. The top five contractors are
McDonnell Douglas Corp, St Louis MO; Boeing Corp, Seattle WA;

Accurex Corp, Mountain View CA; Grumman Aerospace, Bethpage NY;
General Dynamics, Ft Worth TX.

(U) Related Activities:

- (U) PE 0601101F, In-house Laboratory Independent Research.

- (U) PE 0602202F, Materials.
- (U) PE 0603205F, Flight Vehicle Technology.
- (U) PE 0603245F, Advanced Flight Technology Integration.

- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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Program Element: #0602201F Budget Activity: #1 - Technology Base

Title: Aerospace Flight Dynamics

6. (U) Project 3038, Technology Integration and Assessment: This project

performs advanced technology assessment, and vehicle concept synthesis
to identify future military options available with new technologies.
Analysis of systems concepts, operational requirements, and technology
tradeoffs yields advanced vehicle design concepts and technology
application opportunities.

(U) FY 1988 Accomplishments:
- (U) Initiated advanced systems technology investigations for a

High Altitude, Long Endurance aircraft and investigated
requirements for a Special Operations Forces (SOF) aircraft.

- (U) Transitioned concepts and identified required technologies

for an Advanced Tactical Transport.

(U) FY 1989 Planned Program:

- (U) Idenfity requirements and concepts for a future lightweight,
low cost fighter aircraft.

- (U) Define specific concepts for a SOF aircraft and conduct trade-
off studies to determine mission effectiveness.

(U) FY 1990 Planned Program:
- U) Develop software to incorporate advanced inlet and exhaust

nozzles design into current laboratory concept studies.
- (U) Identify operational opportunities suitable for robotic air

vehicle applications, determine design concepts and exploi-
table technologies, and evaluate technology effectiveness.

(U) FY 1991 Planned Program:

- (U) Project scenarios, threats, and weapon inventories of a post-
2000 long range precision attack mission in order to identify
technologies and system concepts required for this mission.

- (U) Refine SOF concepts previously defined into preliminary
designs and quantify their required technologies so that
assessments of technology maturity can be made.

(U) Work Performed By: This project is managed by the Flight Dynamics
Laboratory, Wright-Patterson AFB OH. The top five contractors
are Midwest Systems Research Inc, Dayton OH; McDonnell Douglas
Corp, St Louis MO; North Carolina A&T Univ, Greensboro NC:
Astronics Research Engineering, Sunneyvale CA; TAU Corp, Los
Gatos CA.

(U) Related Activities:
- (U) PE 0602202F, Materials.

- (U) PE 0603205F, Flight Vehicle Technology.
- (U) PE 0603211F, Aerospace Structures and Material.
- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0602202F Budget Activity:1-Technology Base
PE Title: Human Systems Technology

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program
06MD Human Systems Division Laboratory Operations

24,411 26,561 26,643 26,966 Continuing TBD
2729 Nuclear, Biological and Chemical (NBC) Defense

4,613 2,646 2,650 2,800 Continuing TBD
6302 Occupational & Environmental Toxic Hazards in AF Operations

3,946 4,246 2,750 2,855 Continuing TBD
6770 Biotechnology Studies in Advanced Systems

427 800 1,000 1,000 Continuing TBD
6893 Manned Weapon Systems Effectiveness

1,947 1,417 1,400 1,480 Continuing TBD
7184 Man-Machine Integration Technology

6,255 5,855 6,488 6,521 Continuing TBD
7231 Safety & Aircrew Effectiveness in Mechanical Force Environments

3,782 2,807 2,800 3,190 Continuing TBD
7755 Aerospace Medicine

806 806 800 850 Continuing TBD
7757 Radiation Hazards in Aerospace Operations

3,563 3,999 3,750 3,992 Continuing TBD
7930 Advanced Crew Technology

1,723 1,880 1,900 2,078 Continuing TBD
Total 51,473 51,017 50,181 51,732 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technology program
focuses on human aspects of the man interface with weapons systems.
The four key thrusts are: (1) improve the performance of the human
component of weapon system operations by refining crew selection, crew
protection, and man-machine integration; (2) improve safety and protect
Air Force personnel from radiation, chemical, and mechanical forces;
(3) use our understanding of human factors to invent threats and
countermeasures effective against Soviet weapon system operators; and
(4) develop defense measures for air base operations, casualty care
evacuation, and personal protective equipment. Coordination is done
through the Tri-service Aeromedical Research Panel, the DoD Human
Factors Engineering Technical Advisory Group, and the Armed Services
Biomedical Research Evaluation and Management (ASBREM) Program. In
addition, USAF positions have been established with the US Army Medical
Research and Development Cotmnand, Ft Detrick, MD; the Naval Medical
Research Institute, Bethesda, MD; and NASA Langley, VA. Data Exchange
Agreements (DEAs) on testing of air and ground crew equipment are used
to facilitate international cooperation.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:
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1. (U) Project: 06MD, Human Systems Division Laboratory Operations: This
project supports and complements all other projects in this program
element and provides for management, support and operation of the
USAF Human Systems Division. It provides for the pay and related
costs of civilian physicians, scientists, engineers, and support
personnel; travel, transportation of equipment, rents,
communications, utilities, laboratory supplies, unique equipment,
and other related costs needed to conduct human systems technology
research and exploratory development. It also funds salary, travel
and equipment for personnel at Aeronautical Systems Division to
provide procurement support to the Human Systems Division.

2. (U) Project 2729, Nuclear, Biological & Chemical (NBC) Defense: This
project provides the technology to address Air Force unique
requirements to ensure continued effectiveness of air operations
and aeromedical care in the event of a NBC attack. Project goals
are to address Air Force unique requirements in seven functional
areas: individual protection; collective protection; detection,
identification and warning; contamination control; medical
operations; operations analysis for Air Force NBC defense; and
aircrew performance effects of drugs (developed by the Army or our
allies). It is fully coordinated with the Army as the lead DoD
agency for NBC defense via the Joint Service Agreement on
Chemical/Biological Defense and the ASBREM.

(U) FY 1988 Accomplishments:
- (U) Measured effects of nerve agent pretreatment compound when

administered in combination with repeated low doses of
nerve agent to ensure there are no additive effects upon
performance of flight tasks.

- (U) Developed methods to estimate casualties following chemical
attack on the air base thereby optimizing the War
Mobilization Plan for scheduled replacements.

(U) FY 1989 Planned Program:
- (U) Develop infrared voice communications for ground crew to

eliminate conversation interference on the flightline while
wearing the chemical protective mask.

- (U) Determine the residual effects on aircrew performance using
animals to model exposure to nerve agent and its treatment.

(U) FY 1990 Planned Program:
- (U) Determine effects of chemical warfare pretreatment

compounds and antidotes on heat load while wearing chemical
protective equipment to better anticipate conditions
leading to personnel heat stress.

- (U) Assess feasibility of using drugs and variation in heart
rate as measures of nerve agent exposure.
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(U) FY 1991 Planned Program:
- (U) Develop next generation of cooling vest for group cooling

to permit continuous operations by ground crew in chemical
protective suits for an entire work day.

- (U) Develop methods for decontaminating casualties during
aeromedical evacuation of injured DoD personnel in combat.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: United States Air Force School of Aerospace
Medicine (USAFSAM), Brooks AFB, TX and the Harry G. Armstrong
Aerospace Medical Research Laboratory (AAMRL), Wright-Patterson
AFB, OH. The major contractors are Jaycor, San Diego, CA;

Systems Research Laboratory, Dayton, OH; Applied Science,
Valencia, PA; Niagara Scientific, Syracuse, NY; Univ. of
Illinois, Champaign, IL.

(U) Related Activities:
- (U) Army is DoD lead for chemical/biological warfare (CBW)

defense; this project addresses USAF-unique requirements.
- (U) Program Element (PE) #0602205F, Training/Simulation

Technology.
- (U) PE #0603231F, Crew Systems and Personnel Protection

Technology.
- (U) PE #0604703F, Aeromedical/Chemical Defense Systems Dev.
- (U) PE #0604706F, Life Support Systems.
- (U) PE #0604601F, CBW Defense Equipment.
- (U) PE #0702986F, Clothing Development.
- (U) No unnecessary duplication of effort within USAF or DoD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

3. (U) Project 6302, Occupational and Environmental Toxic Hazards in Air
Force Operations: This project has the Air Force responsibilty for
the toxicological assessment of Air Force materials and processes.
Assessment of human tolerance levels for Air Force chemicals, fuels
and materials is required to establish exposure criteria for
engineering design of new systems as well as to perform trade-off
analyses between weapon systems performance and occupational health
and environmental support requirements.

(U) FY 1988 Accomplishments:
- (U) Measured inhalation toxicity of new hydraulic fluid

intended for use by the Advanced Tactical Fighter (ATF).
- (U) Characterized the exhaust products from beryllium-enriched

fuels for use by secondary stages of rockets for the
Strategic Defense Initiative.

(U) FY 1989 Planned Program:
- (U) Expand the development of mathematical predictors of human
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toxicity from hazardous compounds resulting in improved
estimates of safe levels of exposure to toxic substances.

- (U) Assess the toxicological impact of combustion by-products
of new fuels and structural materials to be used in the
next generation of aircraft such as the ATF and the F-117.

(U) FY 1990 Planned Program:
- (U) Evaluate hazards to the skin from the new hydraulic fluid

intended for the ATF and the B-2.
- (U) Develop a model based upon physiological principles to

assess the risk of illness such as cancer associated with
exposure to hazardous materials.

(U) FY 1991 Planned Program:
- (U) Improve the mathematical models of the distribution and

actions of toxic compounds in the body by incorporating a
mechanism for predicting cancer following exposure.

- (U) Develop methods to predict the deleterious effects on man
of exposure to combustion products from advanced composite
materials used in the new generation of stealth aircraft.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AAMRL. The only contractor is Northrop
Services, Inc., Research Triangle Park, NC.

(U) Related Activities:
- (U) PE #0602720A, Environmental Quality Technology.
- (U) PE #0602777A, Systems Health Hazard Prevention Technology.
- (U) No unnecessary duplication of effort within USAF or DoD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

4. (U) Project 6770, Biotechnology Studies in Advanced Systems: This
project funds advice from national scientific and technical
organizations, committees and tri-service groups to the in-house
scientists supported by this program element, thereby ensuring high
quality, meaningful, coordinated, exploratory development efforts.
This includes: (1) support to coordinating agencies and national
and international resources for compiling and disseminating
information on laboratory animals; (2) the National Academy of
Sciences and (3) advisory groups for tri-service coordination and
review of programs and semiannual reporting to the Office of the
Under Secretary of Defense for Research and Engineering on tri-
service research, development and applications of human factors.

(U) FY 1988 Accomplishments:
- (U) Expansion of the postdoctoral scholars program to include

two new positions: one in respiratory physiology, and the
other in modeling of toxic substances.
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(U) FY 1989 Planned Program:
- (U) Establish working groups on wrap-around visual displays and

photoreceptor function during long term space flight.
- (U) Continue support of other technical advisory groups such as

DoD Human Factors Engineering Technical Advisory Group.

(U) FY 1990 Planned Program:
- (U) Expand the postdoctoral program to a total of 8 positions.
- (U) Enhance the tri-service coordination of CBW defense

programs to address the rapidly evolving threat of CBW in
coordination with those programs of the other services.

(U) FY 1991 Planned Program:
- (U) Establish study group on high power microwaves (HPM).
- (U) Enhance the postdoctoral program to include positions in

visual sciences and human physiology.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: USAFSAM and AAMRL.

(U) Related Activities: No unnecessary duplication of effort
within USAF or DoD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

5. (U) Project 6893, Manned Weapon Systems Effectiveness: This project
develops mission effective techniques to deceive the operators of
enemy air-to-ground and ground-to-air systems. Visual camouflage,
optical countermeasures andtechniques to defeat infrared and radar
sensors are developed, simulated in the laboratory, and field
tested. A variety of studies of human perceptual capacities are
performed. Measurement of enemy anti-aircraft operator performance
is accomplished with simulation and flight test. Countermeasures
are developed and delivered to Tactical Air Command, and USAF
Europe.

(U) FY 1988 Accomplishments:
- (U) Demonstrated in field tests of visual deception techniques

that aircraft survivability was improved by causing
attacking aircrew to attack decoys.

- (U) Demonstrated the feasibility of an optically based passive
terrain-avoidance system not requiring radar emissions,
permitting unobserved penetration of enemy territory.

(U) FY 1989 Planned Program:
- (U) Develop a special telescope to allow observation from

orbital altitude of terrestrial objects to determine human
pointing, tracking and visual performance in space.

- (U) Develop a method to effectively simulate and predict enemy
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responses during various combat scenarios.

(U) FY 1990 Planned Program:
- (U) Determine the effectiveness of optical countermeasures

associated with F-15 and P-16 decoy flight tests.
- (U) Assess the threat to penetrating air base defenses as posed

by manned systems such as the B-2.

(U) FY 1991 Planned Program:
- (U) Assess methodology to deceive infrared sensors and high

resolution detection techniques of new radar systems.
- (U) Test man's capability to perform operationally oriented

visual tasks while on-orbit.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AAMRL. The major contractors are Charles
River Analytics, Inc., Cambridge, MA and Alphatech, Inc,
Burlington, MA.

(U) Related Activities:
- (U) PE #0602205F, Training/Simulation Technology.
- (U) PE #0603227F, Advanced Simulator Technology.
- (U) PE #0603231F, Crew Systems and Personnel Protection

Technology.
- (U) PE #0602204F, Aerospace Avionics.
- (U) PE #0602702F, Command, Control, Communications.
- (U) PE #0602201F, Aerospace Flight Dynamics.
- (U) PE #(603205F, Flight Vehicle Technology.
- (U) PE #0603245F, Advanced Fighter Technology Integration.
- (U) No unnecessary duplication of effort within USAF and DoD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

6. (U) Project 7184, Man-Machine Integration Technology: This project
develops procedures and technologies to optimize the interface
between Air Force personnel and the weapon systems they operate.
Information about the perceptual, cognitive, and response
characteristics of human operators is gathered and analyzed within
mission specific scenarios to provide design data for system
control and display development. Standardized man-in-the-loop
simulation methods are developed to measure the changes in weapon
effectiveness as a result of changes in man-machine coupling.

(U) FY 1988 Accomplishments:
- (U) Designed B-IB bomber defensive operator display system

currently being used by Strategic Air Command aircrews.
- (U) Developed a prototype human engineering workstation using

Artificial Intelligence to optimize tests on aircrew
performance involving such factors as mental fatigue.
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(U) FY 1989 Planned Program:
- (U) Complete an image-generating terminal for simulating air-

to-air combat in a 3-dimensional viewing field.
- (U) Complete a brassboard helmet-mounted display system with a

wide field-of-view for transition to the Super Cockpit
initiative.

(U) FY 1990 Planned Program:
- (U) Design the display requirements for the first ejection-

compatible tactical night vision system... improve night
combat effectiveness.

- (U) Evaluate the design of a strategic crew station intended
to enhance information displays to the crew members during
combat.

(U) FY 1991 Planned Program:
- (U) Specify design for the second generation of the Super

Cockpit initiative, including 3-dimensional imaging and
vision and voice-actuated systems.

- (U) Develop a miniaturized helmet-mounted cathode ray tube
display with full color imaging.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AAMRL. The major contractors are Systems
Research Lab., Dayton, OH; U. of Dayton, Dayton, OH; Science
Applications International Corp, San Diego, CA; Macaulay-Brown
Inc, Dayton, OH; and Search Technology, In... Norcross, GA.

(U) Related Activities:
- (U) PE #0602205F, Training/Simulation Technology.
- (U) PE #0603227F, Advanced Simulator Technology.

- (U) PE #0603231F, Crew Systems and Personnel Protection
Technology.

- (U) PE #0602204F, Aerospace Avionics.
- (U) PE #0602702F, Command, Control, Communications.
- (U) PE #0602201F, Aerospace Flight Dynamics.
- (U) PE #0603205F, Flight Vehicle Technology.
- (U) PE #0603245F, Advanced Fighter Technology Integration.
- (U) No unnecessary duplication of effort within USAF and DoD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

7. (U) Project 7231, Safety and Aircrew Effectiveness in Mechanical
Force Environments: Efforts within this project determine
human response to a variety of mechanical forces: noise,
impact and sustained acceleration, and vibration. This
information is needed for the development of safe, effective
escape/ejection systems, acceleration protection equipment, and
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restraint devices for aircrews. This project also develops
data for operator-centered communications, communications
jamming, and noise exposure criteria, as well as concepts for
operator control of robotic systems using telepresence
techniques.

(U) FY 1988 Accomplishments:
- (U) Demonstrated 2-dimensional audio display technology for

overcoming spatial disorientation during flight, as well as
target finding in the cockpit for future fighter aircraft.

- (U) Analyzed the structural loads of the proposed systems for
emergency escape of personnel from the Space Shuttle.

(U) FY 1989 Planned Program:
- (U) Start development of remote, closed-loop control of mobile

robots by human operators, to link human judgement,
adaptability and dexterity in real-time to robots.

- (U) Continue work on monitoring of physiologic state of aircrew
during stressful phases of flight to reduce the likelihood
of aircraft mishaps.

(U) FY 1990 Planned Program:
- (U) Quantify the critical features of audio communications in

human information processing and decision making.
- (U) Develop a model to predict the effectiveness of various

countermeasures on voice communications.

(U) FY 1991 Planned Program:
- (U) Develop countermeasures against voice communication for

deception and jamming.
- (U) Complete a mathematical model of noise levels from the

takeoff ground roll profile of current inventory aircraft.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AAMRL. The major contractors are Systems
Research Lab., Inc., Dayton, OH; Dyncorp, Mclean, VA; Myle
Lab., El Segundo, CA; U. of Dayton Research Inst., Dayton, OH;
and Indiana U. Foundation, Bloomington, IN.

(U) Related Activities:
- (U) PE #0603231F, Crew Systems and Personnel Proptection

Technology.
- (U) PE #0604703F, Aeromedical/Chemical Defense Systems

Development.
- (U) PE #0604706F, Life Support System.
- (U) PE 00604601F, CBW Defense Equipment.
- (U) PE #0602204F, Aerospace Avionics.
- (U) PE #0602702F, Command, Control, Communications.
- (U) PE #0602201F, Aerospace Flight Dynamics.
- (U) PE #0603205F, Flight Vehicle Technology.

- (U) PE #0603245F, Advanced Fighter Technology Integration.
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- (U) No unnecessary duplication of effort within USAF or DoD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

8. (U) Project 7755, Aerospace Medicine: The objectives of this
project are to: (1) conduct research on medical conditions
affecting aircrew selection and retention; (2) investigate
methods of early disease detection, and determine the impact of
these diseases on aircrew performance; (3) conduct research in
maintaining and possibly enhancing aircrew performance.

(U) FY 1988 Accomplishments:
- (U) Completed development and installation of a medical imaging

system permitting state-of-the-art heart disease diagnosis
of grounded aircrew under flight evaluation.

- (U) Measured the degree of compatibility of night vision
goggles with all three US chemical defense masks.

(U) FY 1989 Planned Program:
- (U) Determine if fighter aircrew can use contact lenses during

flight for enhancing aerial combat capability, since eye
glasses do not remain in place during high-G maneuvers.

- (U) Determine if changes in visual acuity of aircrew over their
flying career are similar to those of other groups and if
aircrew selection criteria for vision should be revised.

(U) FY 1990 Planned Program:
- (U) Use Artificial Intelligence in the search of repositories

of medical data for more rapid and accurate diagnoses.
- (U) Evaluate effects of cholesterol-lowering drugs and blood-

pressure medication on aircrew performance during flight to
determine if flyers on these drugs may continue flying.

(U) FY 1991 Planned Program:
- (U) Validate the cardiac risk evaluation system to determine

the likelihood of aircrew members suffering heart disease.
- (U) Complete evaluations on the natural history of cardiac

disease as part of a large and well-controlled study done
collaboratively with the Army on Class of '56 West Point
graduates.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: USAFSAM. The major contractors are
Frontier Engrg., Inc., Stillwater, AL and Transform Index
Technologies, Inc., San Antonio, TX.

(U) Related Activities:
- (U) PE #0603231F, Crew Systems and Personnel Protection

Technology.

UNCLASSIFIED



UNCLASSIFIED

Program Element: #0602202F Budget Activity: 1-Technology Base
PE Title: Human Systems Technology

- (U) PE #0604703F, Aeromedical/Chemical Defense Systems Dev.
- (U) PE #0604706F, Life Support System.
- (U) PE #0604601F, CBW Defense Equipment.
- (U) No unnecessary duplication of effort within USAF and DoD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

9. (U) Project 7757, Radiation Hazards in Aerospace Operations: This
project assesses biological effects, develops countermeasures
and quantifies acute and delayed biological effects of: lasers;
nuclear flash; and radiofrequency, ionizing, and particulate
radiation on USAF personnel. It performs personnel hazard
assessments, defines safe separation distances, develops
protective devices, and develops the means to predict air and
ground crew ability to safely perform in laser, radiofrequency
or nuclear radiation environments.

(U) FY 1988 Accomplishments:
- (U) Obtained preliminary validation of radar pulse propagation

studies for estimating effects in man using animal models
to predict safe levels of exposure to HPM.

- (U) Determined that laser-induced glare interference with the
F-16 heads-up display adversely impacts aircrew
performance.

(U) FY 1989 Planned Program:
- (U) Expand studies on the bioeffects of HPM to better define

the safe limits of exposure around our many radar sites.
- (U) Study the effects of ionizing radiation on the air base in

coordination with the Armed Forces Radiobiology Research
Institute to predict effects of the use of nuclear weapons.

(U) FY 1990 Planned Program:
- (U) Measure performance decrements in man following exposure to

low intensity laser radiation.
- (U) Develop a theory of acoustic wave injury following exposure

to high power short pulse radiofrequency radiation.

(U) FY 1991 Planned Program:
- (U) Determine the likelihood of brain tumor occurrence in rats

following exposure to ionizing radiation to correlate with
new findings in the long-term animal study.

- (U) Set transmittance standards for laser protective helmet
visors intended for night operations.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: USAFSAM. The major contractors are SRI
International, Atlanta, GA; Radiation Monitoring Devices, Inc.,
Watertown, MA; Technology, Inc., San Antonio, TX; Southwest
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Research Inst., San Antonio, TX Applied Electromagnetics,
Inc., Mazietta, GA.

(U) RELATED ACTIVITIES:
- (U) PE 40601231F, Crew Systems and Personnel Protection

Technology.
- (U) PE #0604706F, Life Support System.
- (U) No unnecessary duplication of eftort within USAF or DoD.

(V) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not applicable.

10. (U) Project 7930, Advanced Crew Technology: This project develops
design criteria and prototypes for improved protection of aircrews
confronted by very high onset sustained acceleration (G) forces,
spatial disorientation, thermal extremes, and oxygen deprivation.
Additicnal tasks involve the development and evaluation of
aeromedical evacuation equipment; and the evaluation, cockpit
integraticn, and man rating of aircrew life support equipment.

(U) FY 198 Accomplishments:
- (U) Developed spatial disorientation trainer to help aircrew

maintain their orientation during aerial maneuvers.
- (U) Developed predictions for occurrence of the bends following

rapid decompression of aircraft to find ways to reduce the
likelihood of injury associated with high altitude flight.

(U) FY 1989 Planned Program:
- (U) Determine the appropriate onset time and rate of inflation

for anti-G suits in response to very rapid onset G-forces.
- (U) Develop a combined anti-G valve and breathing regulator to

reduce cockpit space required by life support equipment,
and improve assisted positive pressure breathing systems.

(U) FY 1990 Planned Program:
- (Uj Develop a system to transport at altitudes over 1000 ft a

patient suffering from decompression sickness.
- (U) Develop inflight countermeasures against spatial

disorientation such as 3-dimensional sound cues to reduce
accidents during complex aerial maneuvers.

(U) FY 1991 Planned Program:
- (U) Develop an in-flight clinical laboratory to perform

standard laboratory tests such as blood hematocrit and
blood-in-urine on patients during evacuation by air.

- (U) Develop an improved oxygen generator using molecular sieve
technology in combination with high pressure pumps for
producing liquid oxygen during flight for fighter aircraft.

(U) Program to Completion: This is a continuing program.
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(U) Work Performed By: USAFSAM. The major contractors are

Technology, Inc., San Antonio, TX; Arthur D. Little, Cambridge,
MA; Washington U., St Louis, MO; MOOG, Inc, East Aurora, NY.

(U) Related Activities:

- (U) PE #0603231F, Crew Systems and Personnel Protection
Technology.

- (U) PE #0604706F, Life Support System.
- (U) PE #0604601F, CBW Defense Equipment.
- (U) PE #0602201F, Aerospace Flight Dynami!s.

- (U) PE #0603205F, Flight Vehicle Technology.

- (U) PE 00603245F, Advanced Fighter Technology Integration.
- (U) No unnecessary duplication of effort within USAF or DoD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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Title: Aerospace Propulsion

A. (U) RESOURCES ($ in Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total

Number & Actual Estimate Estimate Estimate Completion Program
Title

06PP Laboratory Operations 20,747 21,616 22,055 22,320 Continuing TBD
3012 Ramjet Technology 5,711 5,401 5,830 6,045 Continuing TBD

3048 Fuels, Lubrication and Fire Protection
6,470 6,575 6,732 6,811 Continuing TBD

3066 Turbine Engine Technology
21,060 24,039 23,604 23,659 Continuing TBD

3145 Aerospace Power Technology
6,670 6,542 6,700 6,900 Continuing TBD

TOTAL 60,658 64,173 64,921 65,735 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element contains the entire

Air Force Exploratory Development program in airbreathing propulsion and
aerospace power technology for current and future aerospace vehicles and

weapon systems. The prime areas of focus are turbine engine technology,
ramjet technology, fuels, lubrication and fire protection technology,

and advanced power technology. Technology advances in components such
as turbine engine fans, compressors, combustors, turbines, and lubrication
systems, when integrated, could provide a 60% increase in engine thrust-
to-weight ratio and a 25-30% reduction in specific fuel consumption by
1995. Advanced airbreathing propulsion concepts like ramjets could

reduce by 50% the time to target for future air-to-ground missiles and
provide high Mach propulsion for manned aircraft. Advanced fuels efforts

support all weapon systems providing double the heat sink capability over

current fuels. Improved hydraulic power and electrical secondary power

systems will be required to produce twice the energy with half the weight.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 06PP Laboratory Operations: Provides management and opera-
tional support for the Aero Propulsion Laboratory, Wright-Patterson
Air Force Base OH. Includes pay and benefits for civilian scientists,
engineers, and supporting personnel, travel, transportation, rents,
communications, utilities, and procurement of supplies and equipment.

(U) Other Appropriation Funds:

FY 1988 FY 1989 FY 1990 FY 19ql To Total

Actual Estimate Estimate Estimate Complete Program

Military Construction Funds
Cost 0 0 5,300 0 0 5,300

2. (U) Project 3012, Ramjet Technology: Develops advanced propulsion con-
cepts in ducted ramj'ts, solid fueled ramjets and air turborockets
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for missiles; turboramjets and air turborockets for aircraft and
aerospace vehicles; and supersonic combustion ramjets for hypersonic
aircraft and missiles.

(U) FY 1988 Accomplishments:
- (U) Developed a boron fuel for a solid fueled ramjet that could

double the range of future air-to-ground missiles.

- (U) Demonstrated a low-cost ramjet inlet up to Mach 4 conditions,
confirming a 15-20% weight savings for ducted ramjets.

(U) FY 1989 Planned Program:
- CU) Continue component development for turboramjet and air turbo-

rocket (ATR) leading to advanced development in FY 1992.
- (U) Initiate boron solid fueled ramjet rig test to evaluate engine

performance, leading to advanced development in FY 1993.
- (U) Determine effects of design parameters on performance of

scramjet inlets and combustors over Mach 3 to 22.

(U) FY 1990 Planned Program:
- (U) Demonstrate a turboramjet ramburner scaled to a turbine

engine gas generator, a critical step for transitioning to a
Mach 4-6 demonstration.

- (U) Design advanced ramburner using new endothermic fuels,
materials and aerothermodynamics.

- (U) Continue the boron solid fueled ramjet rig test initiated
in FY 1989.

(U) FY 1991 Planned Program:
- (U) Rig test ATR components through a joint effort with NASA.
- (U) Integrate and test turboramjet components in preparation for

a Mach 4-6 advanced development demonstration.
- (U) Test hydrocarbon fueled scramjet components for high speed

missiles.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Work is managed by laboratory personnel at
the Aero Propulsion Laboratory, Wright-Patterson AFB OH. The

five major contractors for this project are: Atlantic Research
Corp, Gainesville VA; Chemical Systems Division, San Jose CA;
Pratt and Whitney Aircraft, West Palm Beach FL; Hughes Aircraft,
Canoga Park CA; and Boeing Aerospace Co, Seattle WA.

(U) Related Activities:

- (U) Technology outputs from this program are provided to 1E
0603216F, Aerospace Propulsion and Power Technology.

- (U) Coordination is accomplished by joint projects, informition
exchanges, and standing committees such as the Joint Army-
Navy-NASA-Air Force (JANNAF) Interagency Propulsion

Committee.
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- (U) This is a well coordinated initiative and there is no
duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

3. (U) Project 3048, Fuels, Lubrication and Fire Protection: Develops
improved Air Force fuels, understanding of fuel/system capabilities,
lubricants, lubrication techniques and system components, and fire
protection technology. Deemphasizing fire protection in the future.

(U) FY 1988 Accomplishments:

- (U) Demonstrated a corrosion resistant bearing material which
will reduce DOD bearing replacement costs by $20M/year and

could triple bearing mean-time-between-failure (MTBF) rates.
- (U) Demonstrated an advanced permeable membrane for an On-Board

Inert Gas Generator System (OBIGGS) to provide more eftective

fire protection for aircraft fuel tanks.

(U) FY 1989 Planned Program:
- (U) Demonstrate and transition a 400"F (+75OF capability) liquid

lubricant for use in supersonic fighter engines.

- (U) Define fuel heat sink and thermal stability needs for candi-
date high Mach vehicles, essential data for future designs.

(U) FY 1990 Planned Program:
- (U) Complete development of ceramic, solid lubricated bearings

for expendable engines (e.g., cruise missile engines).
- (U) Apply newly developed characterization and computational

techniques to the molecular structure of fuel components
to predict fuel endothermic and physical behavior.

(U) FY 1991 Planned Program:
- (U) Complete development of solid lubricated ball bearings for

manrated engines. Goals are 600 F and 500 hours life.
- (U) Produce candidate thermally stable hydrocarbon fuels for

high Mach application and determine heat sink capability.
- (U) Demonstrate second generation endothermic fuel concept and

transition to fuel system advanced development effort.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Work is performed both in-house and with
contracts managed by Aero Propulsion Laboratory personnel. The
five major contractors for this project are: General Electric,
E;endale OH; United Technologies, East Hartford CT, and West

Palm Beach FL; University of Dayton Research Institute, Dayton
OH; and Allied Signal, Energy and Materials Research Center,

Chicsgo IL.
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(U) Related Activities:
- (U) Technology output from this program is provided to

PE 0603216F, Aerospace Propulsion and Power Technology.
- (U) Coordination with Army, Navy, DARPA, NASA, Department of

Energy, industry and academia is accomplished by joint
projects, the DOD Mobility Fuels Committee, and through the
DOD/NASA Integrated High Performance Turbine Engine Tech-
nology (IHPTET) program.

- (U) This is a well coordinated initiative and there is no
duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

4. (U) Project 3066, Turbine Engine Technology: Develops turbine engine
technology to increase performance, operational reliability, and
mission flexibility while reducing fuel consumption. Primarily
supports the IHPTET program, aimed at doubling propulsion capability
by the year 2000 by incorporating improved aerothermodynamics, new

materials, and lighter weight innovative engine structures.

(U) FY 1988 Accomplishments:
- (U) Demonstrated a 4% increase in compressor efficiency using

swept aerodynamics that could provide up to 2% improvement
in overall specific fuel consumption.

- (U) Fabricated and demonstrated metal-matrix composite compressor
spacer ring that is 70% lighter in weight. This will
revolutionize future compressor system designs.

- (U) Demonstrated a composite, hollow fan blade which is a 10%
weight reduction and a 5% improvement in fan performance.

(U) FY 1989 Planned Program:
- TU) Design new brush seals which reduce internal leakage flow by

an order of magnitude. This increases compressor efficiency
by 1% and reduces specific fuel consumption by 0.5%.

- (U) Demonstrate new materials with high cooling effectiveness
for turbine airfoil applications that allow several hundred
degrees increase in turbine temperature to use for thrust.

- (U) Evaluate advanced high temperature titanium-aluminide tur-
bine blades which if successful will provide a 5% reduction
in turbine blade weight over current production blading.

(U) FY 1990 Planned Program:
- (U) Demonstrate 3-stage metal-matrix composite integral blade

and ring compressor rotor that reduces weight 70% over
conventional blade and disk designs.

- (U) Rig test a high stability, compact, high temperature rise
combustor that is 25% smaller and requires minimal cooling
at near stoichiometric temperature operation.
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(U) FY 1991 Planned Program:
- (U) Demonstrate a high stage-loaded enhanced flow compressor

design which will greatly expand the engine flight envelope
at high Mach number flight.

- (U) Evaluate structural rod support designs that reduce the weight

of the overall engine frame and bearing support system by 10%.

(U) Program to Completion: This is a contiduing program.

(U) Work Performed By: Work is performed both in-house and with con-
tracts managed by Aero Propulsion Laboratory personnel. The

five major contractors for this project are: General Electric,
Evendale OH; United Technologies, East Hartford CT, West Palm

Beach FL, and San Jose CA; Garrett Corp, Los Angeles CA and

Phoenix AZ; Boeing Aerospace Co, Seattle WA; and Allison Turbine

Engine, Indianapolis IN.

(U) Related Activities:
- (U) Receives technology inputs from PE 0601102F, Defense Research

Sciences and PE 0602102F, Materials.

- (U) Technology output from this program is provided to PE

0603202F, Aircraft Propulsion Subsystem Integration (APSI);
PE 0603211F, Aerospace Structures and Materials; and PE

0603216F, Aerospace Propulsion and Power Technology.
- (U) This project is 100 percent committed to the support of the

DOD/NASA Integrated High Performance Turbine Engine Tech-
nology (IHPTET) initiative. The IHPTET initiative is also

funded by PE's 0602102F, 0603202F, 0603211F, 0603216F,

0602209A, 0603201A, 0602122N, 0602234N, and 0603210N.

- (U) This is a well coordinated initiative and there is no

duplication of effort within Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

5. (U) Project 3145, Aerospace Power Technology: Develops solar power
cells, fuel cells, batteries, hydraulics, and power generation,
conversion and transmission technologies, as well as thermal
management technology for aerospace vehicles and satellites.

(U) FY 1988 Accomplishments:
- (U) Developed a 20.5% efficient Gallium Arsenide on Germanium

solar cell that doubles power density over cirrent silicon

based solar cells.

- (U) Validated Metal Oxide Semiconductor Controlled Thyristor power

switch with operating temperature of 200 degrees centigrade
and switching capability 90% faster than current transistors.

- (U) Designed a 50 watt-hiour per pound sodium-sulfur battery (for
satellite energy storage) that is 75% lighter than current
battery systems, allowing increased power levels and payload
with reduced launch cost.
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(U) FY 1989 Planned Program:
- (U) Demonstrate solid state quad-fault tolerant electrical power

system for aircraft that provides a factor of three improve-
ment in fault tolerance and 100% improvement in reliability.

- U) Establish criteria to triple the survivability level of
current solar cells.

- U) Design, fabricate and rig test an advanced combustor for
Aircraft Auxiliary Power Unit (APU).

(U) FY 1990 Planned Program:
- (U) Integrate proven APU components with the advanced combustor.

Design a ground test unit that will be rig tested.
- (U) Validate a radiation hardened and high efficiency cascade

solar cell that is three times current survivability.
- (U) Complete sodium sulfur satellite battery reliability tests.

The battery can be used in all new satellites and space
systems.

(U) FY 1991 Planned Program:
- (U) Demonstrate APU system performance of 400 horsepower per

cubic foot (80% improvement) and operational envelope to
50,000 feet altitude (100% improvement).

M Complete maintenance free aircraft battery and certify for
flight test. The battery eliminates a serious flight line
hazard.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Work is performed both in-house and with
contracts managed by Aero Propulsion Laboratory personnel. The
major contractors for this project are: General Electric,
Schnectody NY; Boeing Aerospace, Seattle WA; Eagle-Picher Ind,
Joplin MO; Research Triangle Institute NC; and Loral EOS Inc,
Pasadena CA.

(U) Related Activities:
- (U) Coordination is accomplished through the Interagency Power

Group, an Air Force, Army, Navy, NASA and Department of
Energy coordination committee.

- (U) Technology output from this program is provided to PE
0603216F, Aerospace Propulsion and Power Technology.

- (U) This is a well coordinated initiative and there is no
duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable..

(U) International Cooperative Agreements: Not applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0602204F Budget Activity: #1 - Technology Base
PE Title: Aerospace Avionics

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

06AA Air Force Avionics Laboratory Operations
32,073 33,755 35,024 36,425 Continuing TBD

2000 Active Electronic Countermeasures
2,840 3,145 3,464 3,687 Continuing TBD

2001 Electro-Optical Technology
1,910 2,115 2,330 2,480 Continuing TBD

2002 Microwave Technology
4,800 5,315 5,855 6,232 Continuing TBD

2003 Avionics System Design Technology
4,700 3,654 4,025 4,285 Continuing TBD

2004 Reconnaissance/Strike Electro-Optical Sensors
2,028 1,526 1,681 1,789 Continuing TBD

6095 Inertial Reference and Guidance Technology
1,470 1,627 1,793 1,909 Continuing TBD

6096 Microelectronics Technology
3,100 3,432 3,781 4,025 Continuing TBD

7622 Reconnaissance/Strike RF Sensors
2,862 2,615 2,881 3,067 Continuing TBD

7629 Fire Control Avionics
2,980 3,126 3,440 3,662 Continuing TBD

7633 Passive Electronic Countermeasures
2,605 2,884 3,177 3,382 Continuing TBD

7662 Avionics Data Transmission and Reception
825 915 1,006 1,071 Continuing TBD

Total 62,193 64,109 68,457 72,014 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program is the primary source of
new concepts, feasibility demonstrations, and advanced technology for
Air Force avionics system needs. It develops advanced avionics tech-
nology for target detection and classification, fire control, naviga-
tion, communication, jamming and deception of hostile defenses as well
as integration, system architectures, signal/data processing and elec-
tronic devices. Avionics advances are needed to multiply weapon system
effectiveness, enhance reliability, and reduce life cycle costs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 06AA, Air Force Avionics Laboratory operations: This project
provides for the management and support of the Avioni-s Laboratory
and the Electronic Laboratory, Wright-Patterson AFB OH. It provides
for pay and related costs of the civilian scientists, engineers,
and support personnel; transportation of equipment; rental equipment;
ind contractor support services for maintenance and modifica-ion of
facilities. This project supports and complements all other projects
n the )rogram element.
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Program Element: #0602204F Budget Activity: #1 - Technology Base

PE Title: Aerospace Avionics

2. (U) Project 2000, Active Electronic Countermeasures: A formidable enemy
air defense threat capability requires new countermeasures which
will degrade or deny the enemy air defense capability. This project

develops technology to jam, deceive, or disable hostile electronic

threats throughout the electromagnetic spectrum.

(U) FY 1988 Accomplishments:

- (U) Demonstrated a wideband linear solid state phased array
antenna for jammers using integrated circuit amplifiers.

(U) FY 1989 Planned Program:

- (U) Evaluate jamming systems using digital radio frequency memories
to verify jamming effectiveness against coherent radar threats.

- (U) Evaluate non-adaptive polarization jamming as a better approach
to counter monopulse tracking missile seekers.

(U) FY 1990 Planned Program:

- (U) Apply high speed signal processing technology to improve

spread spectrum jamming.
- (U) Demonstrate new techniques to defeat air-to-air radiation

seeking missiles which threaten USAF tactical aircraft.

- (U) Enhance radio frequency decoy effectiveness against missiles

by determining optimum deployment timing.

(U) FY 1991 Planned Program:
- (U) Deny early detection of low cross-section vehicles by

developing techniques to counter new threat radars that use
low frequencies and coherent processing.

- (U) Determine ways of using short pulse lasers in infrared

countermeasures systems, reducing size, weight, and cost.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB, OH, manages the work performed under this project. The

contractors include: Raytheon ESD, Santa Barbara, CA; Texas

Instruments, Dallas TX; Tricor Corporation, Chicago IL.

(U) Related Activities:

- (U) Joint Director of Laboratories, Technology Program for

Electronic Warfare, Tri-Service Coordinating Body.
- (U) PE 0603270F, Electronic Combat Technology.

- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Work is coordinated with

Subgroup Q of the Technology Coordinating Panel for U.K., Canada,
and Australia. Selected work Is coordinated with France through
Data Exchange Agreement #AF-.74-F-7333.
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Program Element: #0602204F Budget Activity: #1 - Technology Base
PE Title: Aerospace Avionics

3. (U) Project 2001, Electro-Optical Technology: The Air Force needs to
improve performance of electro-optical systems to increase engage-
ment ranges and detect an increasing variety of targets. This
project develops low and medium power laser technology, optical pre-
processing technology, and detector and focal plane array technology
for incorporation into imaging, warning, and weapon delivery sensors.

(U) FY 1988 Accomplishments:
- (U) Coherently combined seven carbon dioxide waveguide lasers to

demonstrate 100 watt output to extend laser radar range.

(U) FY 1989 Planned Program:
- (U) Increase the quantum efficiency of doped silicon infrared

detectors in the 8-12 micron spectrum.
- (U) Develop a 2-5 micron tunable laser source for future infrared

smart countermeasure systems.

(U) FY 1990 Planned Program:
- (U) Develop uncooled infrared detectors (8-12 Microns) to

be used in active or passive systems.
- (U) Develop efficient photo luminescent materials for new

approach to two dimensional spatial light modulation.
- (U) Demonstrate wideband organic film interconnects compatible

with gallium arsenide integrated optical circuits.

(U) FY 1991 Planned Program:
- (U) Improve quantum efficiency of detector arrays for near-

to mid-infrared targeting sensor applications.
- (U) Develop energy storage drivers for phase locked mid-infrared

lasers to improve efficiency.
- (U) Develop optical networks for correlators, image processing,

and signal analysis compatible with GaAs type materials.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Electronic Laboratory, Wright-Patterson
AFB, OH, manages this project. The contractors include: AT&T,
Holmdell, NJ; and Honeywell, Minneapolis, MN.

(U) Related Activities:
- (U) Advisory Group on Electron Devices, Tri-Service

Coordinating Body.
- (TI) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) There is no unnecessary cuplication of eftort within the

Air Force or Department cf Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: The Technology Coordinating
Panel Subgroup JP-10 and the NATO Panel Group RSG-13 establish
common efforts.
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Program Element: #G602204F Budget Activity: #1 - Technology Base
PE Title: Aerospace Avionics

4. (U) Project 2002, Microwave Technology: Conducts research on Air Force
technology needs for microwave and millimeter wave devices, integra-
ted circuits, components and subsystems. Areas of interest include
solid state and thermionic devices, monolithic integrated circuits,

power and low noise amplifiers, signal control components, broadband
transmit/receive (T/R) modules, and advanced active aperture concepts.
Establishes and maintains centers of excellence for promoting
microwave and millimeter wave technology.

(U) FY 1988 Accomplishments:
- (U) Developed a 20-40 GHz Traveling Wave Tube (TWT) producing

100 watts continuous wave (CW) power for electronic combat.

(U) FY 1989 Planned Program:
- (U) Demonstrate sensors for non destructive inspection of TWTs.
- (U) Develop simultaneous transmit/receive multifrequency

(7-11 GHz) phased array elements for advanced radar waveforms.

(U) FY 1990 Planned Program:
- (U) Demonstrate 10 Kilowatt CW output power UHF amplifiers.
- (U) Demonstrate broadband (7-11 GHz) 5 Watt T/R modules for

advanced multimode radar phased array antenna.
- (U) Develop economical traveling wave tubes in the 40-55 GHz

range for electronic warfare.

(U) FY 1991 Planned Program:
- (U) Demonstrate high junction temperature microwave integrated

circuits to decrease cooling requirements.
- (U) Improve the efficiency of broadband T/R modules.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Electronic Laboratory, Wright-Patterson
AFB, OH, manages this project. The contractors include:
Hughes Aircraft Corporation, Los Angeles CA; General Electric

Corporation, Syracuse NY; and Raytheon Company, Lexington MA.

(U) Related Activities:
- (U) Advisory Group on Electron Devices, Tri-Service Coordinating

Body.
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE 0603270F, Electronic Combat Technology.
- (U) PE 0603706ZE, Micro/Millimeter Wave Integrated Circuits.
- (U) PE 0603220C, SDI/Large Array Technology.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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Program Element: #0602204F Budget Activity: #1 - Technology Base
PE Title: Aerospace Avionics

5. (U) Project 2003, Avionics System Design Technology: Future air warfare
will require improved avionics availability, performance, and crew
situational awareness. This project advances technology in avionics
system architectures, integration, data/signal processing, displays,
and machine intelligence to improve total weapon system performance.

(U) FY 1988 Accomplishments:
- (U) Completed an interactive Ada workstation to double programmer

productivity.
- (U) Demonstrated artificial neural and distributed expert systems

for adaptive RF emitter identification.

(U) FY 1989 Planned Program:
- (U) Develop packaging, cooling, and interconnect design for an

advanced airborne parallel processor.
- (U) Apply neural network drive reinforcement learning systems to

adaptive robotics control.
- (U) Expand research in cockpit display technology to develop

three dimensional dynamic holographic cockpit displays.

(U) FY 1990 Planned Program:
- (U) Design neural network algorithms to be used in target

recognition applicationso
- (U) Validate design techniques for reusabile real-time software.

(U) FY 1991 Planned Program:
- (U) Evaluate pilot workload using brain measured data.
- (U) Develop breadboard 32-bit Ada-efficient computer.
- (U) Apply neural network learning systems to pattern recognition

and signal processing.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB, OH, manages this project. The contractors include:
IBM, Owego NY; General Electric, Syracuse NY; Honeywell,
Minneapolis, MN; Westinghouse, Baltimore, MD; and TRW, Los
Angeles, CA.

(U) Related Activities:
- (U) PE 0603253F, Advanced Avionics Integration.
- (U) PE 0603109F, INEWS/ICNIA.
- (U) PE 0601102F, Defense Research Sciences.
- (U) PE 0602301E, Intelligence Systems Program.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: This is coordinated with
the United Kingdom through data exchange agreement, IEP-UK-AF-17.
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Program Element: #0602204F Budget Activity: #1 - Technology Base

PE Title: Aerospace Avionics

6. (U) Project 2004, Reconnaissance/Strike Electro-Optical Sensors:
This project develops technologies needed to improve performance,
supportability, and cost of passive and active electro-optical

(EO) sensor systems for reconnaissance, target acquisition, and
pilotage. Advanced technology is required to improve target

discrimination, increase target kill probability, decrease
pilot workload, and increase survivability, while maintaining low

probability of detection by hostile forces.

(U) FY 1988 Accomplishments:

- (U) Demonstrated ultra-high resolution passive infrared imaging
capability for high altitude reconnaissance applications.

- (U) Collected imagery with Tr-Service laser radar for more

accurate and longer range air-to-ground targeting.

(U) FY 1989 Planned Program:

- (U) Develop target detection concepts using unexploited

observables to detect and classify targets protected by
camouflage, concealment, and deception (CCD) techniques.

- (U) Update the tactical decision aid model with new high

value targets.

(U) FY 1990 Planned Program:

- (U) Develop advanced counter-countermeasure techniques for new
forward looking infrared (FLIR) systems and laser radars.

- (U) Develop performance models to design next generation FLIRs.

(U) FY 1991 Planned Program:

- (U) Develop advanced techniques against adversary CCD techniques.
- (U) Develop and test new concepts for higher spatial resolution

longer range laser radars.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB, OH, manages this project. The contractors include:

Georgia Tech Research Institute, Atlanta GA; Optimetrics Inc.,

Ann Arbor MI and Dayton OH; Battelle Labs, Columbus OH;

(U) Related Activities:

- (U) Joint Director of Laboratories; Tri-Service Coordinating
Body.

- (U) PE 0603707F, Weather Systems.

- (U) PE 0f03203F, Advanced Avionics for Aerospace Vehicles.

- (U) -E E03227E, Strategic Relocatable Target Detection.
- (U) There is no unnecessary duplication of effcrt within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) Intoernational Cooperative Agreements: Memorandum of Agreement
with the German Ministry of Defense on International CCD program.

00071
UNCLASSIFIED



UNCLASSIFIED

Program Element: #0602204F Budget Activity: #1 - Technology Base

PE Title: Aerospace Avionics

7. (U) Project 6095, Inertial Reference and Guidance Technology: Improve-
ments in the accuracy of inertial navigation systems/sensors for
aerospace vehicles will be needed for future precise strike and
reconnaissance missions. This project advances the technologies for
navigation, including both sensors and systems. Included are the

integrated antenna design requirements for communication, navigation,

identification and electronic warfare (CNI/EW).

(U) FY 1988 Accomplishments:
- (U) Designed an integrated antenna for CNI/EW between 200 and

2000 MHz.
- (U) Completed hypervelocity vehicle CNI technology roadmap

to define a family of advanced applications.

(U) FY 1989 Planned Program:

- (U) Evaluate artificial intelligence for improved navigation
sensor management.

- (U) Develop automatic fix taking management techniques to reduce
crew workload.

- (U) Demonstrate new Kalman filter design to reduce navigation
system procurement costs.

- (U) Research ultra-high reliability inertial components to help

improve aircraft availability.

(U) FY 1990 Planned Program:

- (U) Develop embedded antennas for integrated CNI/EW functions to
reduce the aircraft integration costs of these systems.

- (U) Complete critical technology plasma shock effects work for

hypervelocity navigation.

(U) FY 1991 Planned Program:
- (U) Demonstrate resonant fiber optic gyros.

- (U) Demonstrate solid state accelerometers.
- (U) Develop breadboard superconducting inertial sensor for

strategic weapons applications.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson

AFB, OH, manages This project. The contractors include:
The Analytical Sciences Corporation (TASC), Reading MA; and

TRW, San Diego CA.

(U) Related Activities:
- (U) PE 0603253F, Advanced Avionics Integratinn.
- (U) There is no unnecessary duplication of eftort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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Program Element: #0602204F Budget Activity: #1 - Technology Base
PE Title: Aerospace Avionics

8. (U) Project 6096, Microelectronics Technology: This project develops
advanced devices, logic and integration techniques to provide
high performance electronics for signal processing applications.
Technical areas of consideration include novel device structures
and fabrication techniques, high speed memories, packaging inter-
connect and integration technologies.

(U) FY 1988 Accomplishments:
- (U) Used aluminum doped GaAs to demonstrate 6-bit monolithic

quantizer to Improve analog to digital converter signal
resolution and speed.

- (U) Demonstrated the world's fastest propagation delay
heterojunction field effect transistor.

(U) FY 1989 Planned Program:
- (U) Demonstrate subnanosecond GaAs integrated logic.
- (U) Develop Indium Phosphide (InP) hybrid bipolar technology

for high frequency application.
- (U) Implement revolutionary logic using resonant tunneling

transistor for high throughput signal processing.

(U) FY 1990 Planned Program:
- (U) Demonstrate quantum coupled interconnect schemes based on

0.1 micron device size and spacing.
.. * - (U) Develop selective growth techniques for multiple semi-

conductor materials on a common substrate.

(U) FY 1991 Planned Program:

- (U) Demonstrate 0.1 micron arrays for advanced processors.
- (U) Develop wafer level integration concepts based on multiple

materials and advanced processor architectures.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Electronic Laboratory, Wright-Patterson
AFB, OH, manages this project. The contractors include:
Rockwell International, Thousand Oaks CA; AT&T, Murray Hill NJ;
TRW, Los Angeles CA; and Honeywell, Minneapolis MN.

(U) Related Activities:
- (U) Advisory Group on Electron Devices, Tr-Service Coordinating

Body.
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE 0603452F, VHSIC.
- (U) PE 0602102F, Materials.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

UNCLASSIFIED 00073



UNCLASSIFIED

Program Element: #0602204F Budget Activity: #1 - Technology Base
PE Title: Aerospace Avionics

9. (U) Project 7622, Reconnaissance/Strike RF Sensors: This project
develops the radar technology for sensor concepts compatible with
low radar cross section airframes. It also emphasizes advanced
synthetic aperature radar (SAR) techniques which provide very high
resolution images for precise targeting.

(U) FY 1988 Accomplishments:
- (U) Analyzed image smearing problem for F-15 SAR targeting

capability. Provided solution to F-15 program.

(U) FY 1989 Planned Program:
- (U) Fabricate hardware for dual band SAR measurements to study

detection of camouflaged targets using polarization.

(U) FY 199C Planned Program:
- (U) Model foliage penetration capabilities'using SAR systems

to develop key radar technology for concealed target detection.
- (U) Develop airborne radar reciever/techniques for use with

Nasa Space Shuttle bistatic radar experiment.
- (U) Investigate Ultra High Resolution SAR to establish key

technologies for air-to-ground target detection

(U) FY 1991 Planned Program:
- (U) Demonstrate bistatic SAR space illumination techniques for

passive ground target detection.
- (U) Develop raid assessment modeling techniques for difficult to

detect airborne targets.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB, OH, manages this project. The contractors include:

Environmental Research Institute of Michigan, Ann Arbor MI;
Hughes, El Segundo, CA; Grumman, Bethpage NY; Technology Services
Corporation, Los Angeles CA; and Loral, Phoenix AZ.

(U) Related Activities:
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE 0603253F, Advanced Avionics Integration.
- (U) PE 0603369D, Air Defense Initiative.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: The Technology Cooperation
Program (TTCP) with Australia and the United Kingdom will share
responsibility for the Space Imaging Radar (SIR-C) shuttle
experiments.
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Program Element: #0602204F Budget Activity: #1 - Technology Base
PE Title: Aerospace Avionics

10. (U) Project 7629, Fire Control Avionics: Future air-to-air and surface
strike scenarios rely on covert techniques (stealth technology) on
both sides for their successful accomplishment. This project
develops fire control system concepts and technologies which will
aid in the location, identification, and targeting of reduced
signature, as well as conventional, airborne and surface targets.

(U) FY 1988 Accomplishments:
- (U) Demonstrated automatic target cueing using radar to improve

air-to-ground targeting and attack of concealed targets.
- (U) Designed multi-sonsor fire control to enhance targeting and

strike capabilities against reduced signature air targets.

(U) FY 1989 Planned Program:
- (U) Develop automatic target cueing techniques for infrared

sensors to identify and attack concealed ground targets.
- (U) Incorporate neural network and parallel processing techniques

into multi-sensor fusion algorithms to meet increased
throughput requirements and reduce pilot workload.

- (U) Investigate concepts for targeting and fire control to be
used on covert aircraft.

(U) FY 1990 Planned Program:
- (U) Demonstrate automatic target cueing for forward looking

infrared systems and laser radars.
- (U) Demonstrate covert targeting algorithms.

(U) FY 1991 Planned Program:
- (U) Investigate multi-sensor fusion algorithms for improved

air-to-air and air-to-ground tactical and strategic
targeting.

- (U) Study fire control requirements for unmanned vehicles.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB, OH, manages this project. The contractors include:
Advanced Decision Systems, Mt View, CA; The Analytical Sciences
Corporation, Boston, MA; Honeywell, Minneapolis, MN; Hughes Air-
craft Corporation, Conoga Park CA; McDonnell Douglas, St Louis, MO.

(U) Related Activities:
- (U) Coordination is accomplished through Joint Services Guidance

and Control Committee.
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) There is no unnecessary duplication of effort within the

Air Vnrce or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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Program Element: #0602204F Budget Activity: #1 - Technology Base
PE Title: Aerospace Avionics

11. (U) Project 7633, Passive Electronic Countermeasures: The objective
of this project is to increase system survivability by improved
threat warning, by experimental evaluation of foreign defensive
systems (exploitation) to expose vulnerabilities of these systems
to countermeasurLe, by reduction of aircraft detectability, and by
improved expendables including chaff and optical reflecting devices.

(U) FY 1988 Accomplishments:
- (U) Random Agile Deinterleaver algorithm proven effective in

sorting agile radar signals.

(U) FY 1989 Planned Program:
- (U) Demonstrate an acoustooptical tunable filter for laser

warning in the far infrared.
- (U) Develop expendables to decoy doppler radars.

(U) FY 1990 Planned Program:
- (U) Demonstrate a spectrally agile focal plane IR array to

reduce false alarm rates for missile warning.
- (U) Develop an instantaneous frequency measuring (IFM) radar

receiver which can correctly measure simultaneous pulses.
This is essential for dense signal environments.

- (U) The Rapid Scanning Superhet Receiver (RSSR) will be enhanced
to automatically identify several spread spectrum radars.

(U) FY 1991 Planned Program:
- (U) Demonstrate a laser tail warning receiver to provide

capability against a specific very serious new threat.
- (U) Demonstrate an image processing approach to threat

identification will to reduce ambiguities and false alarms.
- (U) Laser warning receiver hardening techniques will be developed

to prevent false alarms from electromagnetic interference.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB, OH, manages this project. The contractors include:
Litton Applied Technology Division, Sunnyvale CA; System Research
Laboratory, Dayton OH; Loral, Yonkers NY.

(U) Related Activities:
- (U) Joint Director of Laboratories, Technology Program for

Electronic Warfare, Tri-Service Coordinating Body.
- (U) PE 0603270F, Electronic Combat Technology.
- (U) There is no unnecessary duplication of effort within the

Air Force or Departmrnt of Defense.

(U) Other Appropriation Funds: Not applicablc.

(U) International Cooperative Agreements: Work is coordinated with
subgroup Q of the TTCP for U.K., Canada and Australia.
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12. (U) Project 7662, Avionics Data Transmission and Reception: This
project addresses the growing need for a capability to transmit
information to, from, and between aircraft with high integrity,
low probability of interception (LPI), and resistance to jamming
and false transmission. This work is vital to provide battlefield
commanders with the needed intelligence in near real time and
provide aircraft the ability to communicate in the presence of
sophisticated enemy jamming.

(U) FY 1988 Accomplishments:
- (U) Designed adaptive signal masking waveform to provide LPI

operation and resistance to jamming.
- (U) Designed ultraviolet system for short range LPI communication.

(U) FY 1989 Planned Program:
- (U) Develop a CNI roadmap outlining the technology developments

needed for aerospace communication in the post 2000 era.
- (U) Assemble and test ultraviolet communication system to

verify LPI characteristics.

(U) FY 1990 Planned Program:
- (U) Test adaptive signal masking waveforms with brassboard

to evaluate improvements in communication performance.
- (U) Evaluate holographic devices for wide field of view non-

y .gimbaled laser beam steering for communications.

(U) FY 1991 Planned Program:
- (U) Simulate adaptive communication system for evaluation of

adaptive techniques.
- (U) Test transmit techniques for holographic beam steering

for laser communications.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Avionics Laboratory, Wright-Pattirson
AFB, OH, manages this project. The contractors include:
Georgia Technical Research Institute, Atlanta GA; Electronic
Decision, Inc., Urbana IL; Westinghouse Electric, Baltimore MD;
System and Applied Sciences Corporation, Dayton OH.

(U) Related Activities:
- (U) PE 0603253F, Advanced Avionics Integration.
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE 0603109F, ICNIA/INEWS.
- (U) There Is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: The subpanel on LPI
Communications of the TTCP coordinates LPI technology programs.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0602205F Budget Activity: #1 - Technology Base
PE Title: Personnel, Training, and Sinulation

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

06HT Laboratory Support
10,150 10,207 11,785 11,874 Continuing TBD

1121 Technical Training Development
1,912 1,950 1,860 1,853 Continuing TBD

1123 Flying Training Development
2,849 2,793 2,070 2,070 Continuing TBD

1192 Advanced Simulation for Pilot Training
5,220 5,456 4,866 4,825 Continuing 'BD

1710 Logistics and Maintenance Technology
3,950 3,640 2,991 2,9 8 Continuing TBD

3017 Command and Control Training
1,151 1,395 1,090 1,064 Continuing TBD

6114 Flight Simulator Technology
1,286 1,215 830 814 Continuing TBD

7719 Force Acquisition & Distribution Systems
3,298 3,370 2,746 2,743 Continuing TBD

7734 Force Management Systems
1,019 827 780 757 Continuing TBD

Total 30,83i 30,853 29,018 28,9q0 ontinuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Increases operational readiness by
developing technologies to enable more effective classification,
assignment, training, and retention of personnel, and to minimize the
manpower and qquipment necessary to conduct maintenance.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 06HT, Laboratory Support: Funds the operation of the Air
Force Human Resources Laboratory, including pay and related costs
of civilian scientists, engineers, and support personnel, travel,
rent, communications, maintenance, supplies and equipment.
Supports and complements all projects in this Program Element (PE).

2. (U) Project 1121, Technical Training Development: Improves the quality
and cost effectiveness of technical training for AF enlisted
maintenance and support personnel by developing technology to
accelerate learning, increase skill/knowledge retention, and
improve job performance. Develops cost effective methods for
designing, delivering, and evaluating training. Determines the
most effective uses of computer technology for training.

(U) FY 1q88 Accomplishments:

- (1) Developed an expert system which provides real-time

guidance to students during equipment operation training.

u 3 078
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Program Element: #0602205F Budget Activity: #1 - Technology Base
PE Title: Personnel, Training, and Simulation

(U) FY 1988 Accomplishments:
- (U) Developed an expert system which provides real-time

guidance to students during equipment operation training.
- (U) Developed software to partially automate creation of

training systems incorporating artificial intelligence.

(U) FY 1989 Planned Program:
- (U) Determine parameters for deciding when computer-based job

aids are more cost effective than additional training.
- (U) Determine the most effective instructional sequencing and

delivery strategies for computer-based training for
maintenance and space operations.

(U) FY 1990 Planned Program:
- (U) Begin experiments on the effectiveness of different

instructional approaches in intelligent training systems.
- (U) Determine the value and use of case-bused reasoning and

qualitative reasoning in AF technical training.
- (U) Continue development of software tools to enable training

developers to create intelligent computer-based training
courses without the assistance of computer programmers.

- (U) Determine the feasibility of using neural networks to
construct individualized student models in order to enhance
the performance of intelligent tutoring systems.

- (U) Begin investigations regarding machine learning and
knowledge-based instructional planning.

(U) FY 1911 Planned Program:
- (U) Determine the effectiveness of using neural networks to

train and control intelligent tutors.
- (U) Continue experiments on the effectiveness of different

instructional approaches in intelligent training systems.
- (U) Continue development of machine learning and knowledge

based instructional planning technologies.
- (U) Continue experiments on the effectiveness of computer-based

training for various AF applications.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AF Human Resources Laboratory, Training
Systems Division, Brooks AFB, TX. Prime contractors are: FMC
Corp, Santa Clara, Ck; ME1 Associates, Lexington, MA; Harris
Corp, Melbourne, FL; and Universal Energy Systems, Dayton, OH.

(U) Related Activities:
- (U) PE 0603227F, Personnel, Training, and Simulation Technology.
- (U) PE 0604243F, Manpower, Personnel, and Training Development.
- (U) PE 0602233N, Mission Support Technology: Personnel,

Training and Simulation Technology Area.
- (U) PE 0602785A, Manpower, Personnel, and Training Technology.
- (U) PE 0602727A, Non-System Training Devices Technology.
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- (U) The AF has formal agreements with the Army and the Navy to
share development of computer-based training technologies.

- (U) No unnecessary duplication within AF or DOD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

3. (U) Project 1123, Flying Training Development: Develops new methods
and techniques for aircrew training. Investigates the entire
spectrum of aircrew training required for a weapon system to
determine the best ways of designing, delivering and assessing
ground based and aircraft training.

(U) FY 1988 Accomplishments:
- (U) Determined that low cost, artificially enhanced digital

imagery could effectively simulate synthetic aperture radar
and satisfy operational B-1 simulator training requirements.

- (U) Determined that successive reductions in the instantaneous
field-of-view available in C-10 flight simulators resulted
in corresponding reductions in pilot performance during low
altitude manuevering in the simulator.

(U) FY 1969 Planned Program:
- (U) Begin development of a modular threat simulation system to

support the development and evaluation of integrated
full-mission electronic combat training

- (U) Determine flight simulator critical visual cues for
low-level flight and performance effects of trade-offs in
scene brightness, resolution, and contrast.

- (U) Identify critical factors in cockpit resource management
and develop training to improve related aircrew skills.

- (U) Conduct experiments on sensor scene fidelity to specify
simulation requirements for ground radar resolution and
infrared displays.

(U) FY 1990 Planned Program:
- (U) Demonstrate a stand alone aircrew performance measurement

system, capable of acquiring data from flight simulators,
as well as Air Combat Maneuvering Instrumentation Ranges.

- (U) Complete development of an artificial intelligence model of
pilot knowledge structures, to evaluate air combat decision-
making strategies and develop improved training methods.

- (U) Determine the training value and optimal use of computer
generated special effects, such as smoke, contrails,
explosions, and sun angle shading in flight simulators.

- (U) Define simulator display requirements for combat training
with respect to color, scene content, and field-of-view.

- (U) Determine the effectiveness of augment cuing (e.g. adding
color -- Aatil to an object in order to incroase
detectability) for training and other applications.
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- (U) Develop guidelines for the display of tactical air combat
performance information for training purposes.

(U) FY 1991 Planned Program:
- (U) Develop a model incorporating visual training effectiveness

data to optimize simulator fidelity variables for aircrew
combat training and mission rehearsal.

- (U) Begin development of an expert system for training tactical
air combat pilots in decision making.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AF Human Resources Taboratory, Operations
Training Division, Williams AFB, AZ. The prime contractors
are: University of Dayton, Dayton, OH; Singer Company,
Binghamton, NY; and Logicon, San Diego, CA.

(U) Related Activities:
- (U) PE 0603227F, Personnel, Training, and Simulation Technology
- (U) PE 0604227F, Flight Simulator Development
- (U) PE 0602233N, Mission Support Technology: Personnel,

Training and Simulation Technology Area
- (U) PE 06n'-727A, No--System Training Devices Technology
- (U) PE 0602785A, Manpower, Personnel, and Training Technology
- (U) The AF has formal agreements with the Army for visual

display and advanced computer image generation technology.
- (U) The Navy has a liaison office with the Operations Training

Division at Williams AFB, AZ.
- (U) No unnecessary duplication within AF or DOD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

3. (U) Project 1192, Advanced Simulation for Pilot Training: Provides
engineering support for Projects 1123 and 6114 and on-site
contractor maintenance and modification of the R&D flight
simulation equipment and software, including computer image
generation systems, dome and helmet-mounted visual displays, data
base development systems, and simulator control computers.

4. (U) Project 1710, Logistics and Maintenance Technology: Develops new
technologies to improve the logistics support of Air Force combat
and peacetime operations. Develops improved models for logistics
planning and ansessment to provide realistic computation of wartime
logistics requirements and capabilities. Develops methods to
identify tradeoffs in personnel, job aids, and support equipment to
minimize the manpower and equipment neccessary to corduct aircraft
maintenance in a dispersed location. Develops software tools to
enable weapon systems designers to lesign in improved reliability,
maintainability, supportability, and man-machine interfaces.
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(U) FY 1988 Accomplishments:
- (U) Compiled listing of flightline maintenance tasks which can

be completed, partially completed, or not performed by
personnel wearing chemical/biological warfare protective
clothing and the associated physiological demands for
performance of those tasks.

(U) FY 1989 Planned Program:
- (U) Begin development of improved, computer-based reliability

and maintainability design evaluation measures and criteria
for use by and program directors and engineers during
weapon system development.

- (U) Develop user-friendly computer techniques to enable rapid
development and use of capability assessment models.

- (U) Begin development of methods to identify critical
maintenance tasks to be performed in emergency situations
(both combat and domestic) and the training requirements
associated with those contingencies.

(U) FY lqQO Planned Program:
- (U) Continue development of combat-portable maintenance aids,

with special emphasis on providing capability for in-field
training and aircraft battle damage repair estinating.

- (U) Continue development of advanced computer-aided design
graphics to allow eatimation of maintainablity and system
operation while system is still in early design stages.

- (U) Continue development of improved simulation models to
enable enhanced analysis of Air Force-wide combat logistics
resource requirements.

(U) FY 1991 Planned Program:
- (U) Develop computer-aided design tools to incorporate data on

human capabilities in space into design of new systems.
- (U) Develop advanced models to predict the impact of

operational scenarios on combat logistics requirements.
- (U) Develop prototype training methods to enable maintenance

personnel to cope with combat stress and maintain
acceptable levels of performance.

(U) Program to Completion: This is a continuing program.

(U) Work Performed Ry: AF Human Resources Laboratory, Logistics
and Human Factors Division, Wright-Patterson AFB, OH. The
prime contractors are: Applied Sciences Assoc., Valencia, PA;
Institute for Defense Analyses, Mc Clean, VA; and Systems
Exploration Inc., San Diego, CA.

(U) Related Activities:
- (U) PE 0602202F, Human Systems Technology
- (U) PE 0603106F, Logistics Systems Technology
- (U) PE 0603227F, Personnel, Training, and Simulation Technology
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- (U) PE 0602716A, Human Factors Engineering Technology Dev
- (U) PT 0602234N, Mission Support Technology: Human Factors

Technology Area
- (U) No unnecessary duplication within AF or DOD.

(U) Other Appropriation Thinds: 'ot Applicable.

(U) International Cooperative Agreements: None.

5. U) Project 7017, Command and Control Training: Develops methods for
analyzing peacetime/wartime command and control job performance and
training requirements, and develops new training and evaluation
methods for decision making and command and control team
performance. %rphasis is on training to enable optimal use of
complex command and control information systems.

(U) FY 1909 Accomplishments:
- U7 Conducted field demonstration of an automated tool to

analyze command and control training requirements that
promises to significantly reduce the cost and manpower
required to develop new command and control training system.

(U) FY l989 Planned Program:
- 7U) Develop and evaluate preliminary models to allow systems

designers to predict the impacts of automation on
previously manual command and control systems.

- (U) Develop a proof-of-concept rapid training system for
Headquarters Pacific Air Force battlestaff auigmentees.

(U) FY 1990 Planned Program:
- (U) Continue development of models to define and replicate high

performance decision making skills of tactical battlestaffs.
- (U) Continue development of models to predict impact on

training requirements and team performance of command and
control system automation.

(U) FY 1991 Planned Program:
- (U) Develop artificial intelligence based embddded training

program for Tactical Air Control Center battle managers.
- (U) ,ontinue development of improved training methods for

individual and team battle management decision making.

(U) Program to Completion: This is a continuing program.

(U) Work Performed 13y: AF Human Resources Laboratory, Logistics
and Human Factors Division, Wright-Patterson A1 , OH. The
major contractors are: BBN Laboratories, Cambridge, MA and
Logicon Inc., San Diego, CA.

(TI) Related Activities:
- (U) PE 0602702F, Command, Control, and Communication
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- (U) PE 0603789F, C31 Technology Development
- (U) PE 0603227F, Personnel, Training, and Simulation Technology
- (U) PE 0602233N, Mission Support Technology: Personnel,

Training and Simulation Technology Area.
- (U) PE 0602785A, Manpower, Personnel, and Training Technology
- (U) PE 0602727A, Non-System Training Devices Technology
- (U) The AF Human Resources Laboratory has formal agreements

with the Rome Air Development Center, Griffis AFB, NY, to
share command and control systems research products.

- (U) No unnecessary duplication within AF or DOD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

6. (U) Project 6114, Flight Simulator Technology: Develons flipht
simulator component hardware technologies for future aircrew
training systems, to reduce the cost of aircrew training systems
and to provide new capabilities for realistic combat training.

U) FY 1989 Accomplishments:
- (U) Demonstrated the feasibility of using low cost image

generation architecture to simulate real-beam radar.
- (U) Completed development of a low-cost ground-mapping digital

radar generator for flight simulators.

(U) FY 1989 Planned Program:
- (U) Begin tri-Service effort with the Naval Training Systems

Center and the Army Research Institute to develop local and
long distance communications networking standards for
linking aircraft, tank, and helicopter simulators.

- (U) Demonstrate the feasibility to rehost high fidelity
simulation and support software from large minicomputers to
inexpensive microprocessor systems, significantly reducing
the cost for flight simulators.

(U) FY 1990 Planned Program:
- (U) Continue development of the tri-Service simulator

networking standards.
- (0) B-gin development of design and utilization guidelines for

part-task trainers for the Major Air Commands.

(U) FY 1991 Planned Program:
- (U) Develop design guidelines for electronic warfare trainers.
- (U) Demonstrate long-distance interactive operation between the

Operations Training Division at Williams AFB, AZ; Naval
Training Systems Center, Orlando, FL; and Fort Rucker, AL.

- (U) Begin development of technologies supporting ranid database
development necessary for simulator mission rehearsal.

(U) Program to Completion: This is a continuing program.
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(U) Work Performed By: AF Human Resources Laboratory, Operations
Training Division, Williams AFB, AZ- The contractors are:
University of Dayton, Dayton, OH; Singer Company, Binghamton,
NY; and Systems Exploration Inc., San Diego, CA.

(U) Related Activities:
- (U) PE 0603227F, Personnel, Training, and Simulation Technology
- (U) PE 0603231F, Crew Systems '"echnology
- (U) PE 0604227?, Flight Simulator Development
- (U) P7 0602233N, Mission Support Technology: Personnel,

Training and Simulation Technology Area
- (U) PE 060371N, Training Devices Technology
- (U) PE 0602727A, Non-System Training Devices Technology
- (U) PE 0603003A, Aviation Advanced Technology
- (U) The AF has formal agreements with the Army for simulator

visual display and computer image generation technology.
- (U) The Navy has a liaison office with the Operations Training

Division at Williams AFR, AZ.
- (U) No unnecessary duplication within AF or DOD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

7. (U) Project 7719, Force Acquisition and Distribution Systems: Provides
methods to ensure that the best qualified individuals are selected,
classified, and assigned through the development of personnel
qualification and aptitude measurement methods, job specification
standards, and manpower and personnel models.

(U) FY 1988 Accomplishments:
- (Ti) Developed and demonstrated a model to determine the value

or cost of replacement of experienced enlisted personnel.
- (U) Developed computer model to predict impact on technical

training requirements from combining AF specialties.
- (U) Developed an enlisted classification model which optimizes

te match between jobs and individual skills/aptitudes.

(U) FY 1989 Planned Program:
- (U) Determine the ability of the various job performance

measures to reliably capture the performance of technicians
and examine the interrelationships among the measures.

- (U) Continue development of measures to predict suitability for
fighter, bomber, tanker, or transport aircraft training.

- (U) Dptermin,. the feasibility of using the enlisted value-of-
experience model for evaluating rated career fields.

(U) FY 1990 Planned Program:
- (U) Continue development of methods to determine the common

higher order intellectual tasks from a group of related Air
Force jobs to improve training effectiveness and efficiency.
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- (U) Develop methods to predict personality, motivational, and
leadership qualities, for officer selection!classification.

- (U) Begin development of a transferability of skills matrix
based on the ease of retraining across Air Force jobs.

- (U) Evaluate candidate classification models for Specialized
Undergraduate Pilot Training.

(U) FY 1991 Planned Program:
- (U) Expand previous models quantifying the value of experience

to develop an objective force structure analysis model.
- (U) Develop model to link AF enlisted and officer accessions

and retention, and civilian availability to estimate
supportability and maintainability of future weapon systems.

- (U) Begin development of a Total Force Impact Model to specify
supportable manpower, personnel, and training constraints
for use in early weapon system planning documents and
provide design criteria to weapon system developers.

(U) Program to Completion: This is a continuing program.

(U) Work Performed BY: AF Human Resources Laboratory, Training
Systems Division, Brooks AFB, TX. The contractors are:
Psychometrics Inc., Woodland Hills, CA; Data Metrics Research
Inc., Waban, MA; University of Illinois, Champaign, IL; and IIT
Research Institute, Chicago, IL.

(U) Related kctivities:
- (U) PE 0603227F, Personnel, Training, and Simulation Technology
- (U) PE 0604243F, Manpower, Personnel, and Training Development
- (TI) PE 0602233N, Mission Support Technology: Personnel,

Training and Simulation Technology Area
- (U) PE 0603707N, Manpower and Personnel Systems Development
- (U) PE 0602785A, Manpower, Personnel, and Training Technology
- (U) No unnecessary duplication within AF or DOD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None

8. (U) Project 7734, Force Management Systems: Develops models, strategies
and techniques to maintain a quality career force sufficient to
meet mission requirements; improve training effectiveness and
reduce related costs through better design of overall training
programs; improve evaluation of job performance, career motivation,
job satisfaction, and individual/unit productivity; and reduce
premature separation from service and attrition from training.

(U) FY 1988 Accomplishments:
- (U) Developed metrics to enable cost and trainine effectiveness

comparisons of additional training at the technical school,
field training detachments, or through on-the-job training.
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(U) FY 1989 Planned Program:
- (U) Begin experiments to refine and validate methods, tools,

and models for training content identification.
- (U) Demonstrate and evaluate alternative methods for automating

the instructional systems development process.
- (U) Continue development of methods to create alternate

training designs for AF specialties by projecting outcomes
of various personnel utilization and training options.

(U) FY 1990 Planned Program:
- (U) Continue development of methods to simulate current and

alternative AF enlisted specialty structures, estimating
training resource capacity and estimation of training costs.

- (U) Develop methods to use job performance for training content
validity assessment

(U) FY 1991 Planned Program:
- (U) Continue experiments to refine and validate methods, tools,

and models for training planning/decision making.
- (U) Determine the feasibility of integrating job performance

information with training planning/decision technologies.
- (U) Continue development of methodologies for identifying areas

of over- and under-training based on job performance.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AF 1{uman Resources Laboratory, Manpower and
Personnel Division, Brooks AFB, TX. Prime contractor is
Universal Energy Sys, Dayton, OH.

(U) Related Activities:
- (U) PE 0601102F, Defense Research Sciences
- (U) PE 0602202F, Human Systems Technology
- (U) PE 0603227?, Personnel, Training, and Simulation Technology
- (U) PE 0604243F, Manpower, Personnel, and Training Development
- (U) PE 0602233N, Mission Support Technology: Personnel,

Training and Simulation Technology Area
- (U) PE 0603707N, Manpower and Personnel Systems Development
- (U) PE 0602785A, Manpower, Personnel, and Training Technology
- (U) PE 0603007A, Human Factors, Personnel and Training Adv Tech
- (U) No unnecessary duplication within AF or DOD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDTS& DESCRIPTIVE SUMMARY

Program Element: #0602206F Budget Activity: 1-Technology Base
PE Title: Civil Engineerina & Environmental Quality

A. (U) RESOURCES ($ in Thousands)

Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

1900 Environmental Quality Technology
2,797 2,999 2,663 2,589 Continuing TBD

2673 Civil Engineering Technology
3,715 3,817 3,388 3,296 Continuing TBD

Total 6,512 6,816 6,051 5,885 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technology program
develops technology for civil engineering and Air Force unique
environmental requirements in deploying, operating, and maintaining
Air Force weapon systems. This program is achieved by exploratory
development in the areas of: defensive construction of air base
facilities, utilities, and operating surfaces against conventional
and chemical/biological attacks; battle damage assessment, repair,
and maintenance of air base facilities, utilities and operating
surfaces; air base and aircraft crash rescue and fire suppression;
control, detection, and disposal of pollutants and wastes generated
during Air Force operations; and waste reduction/remedial actions for
Air Force site clean-up.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 1900, Environmental Quality Technology: Characterizes
the chemistry of Air Force generated pollutants and toxic mate-
rials, assesses their interaction with the environment, and de-
velops control and cleanup technologies. Research is conducted
to reduce the cost and increase the effectiveness of technologies
that protect the environment. New fuels and chemicals are moni-
tored to anticipate and prevent environmental problems from oc-
curring and to prevent delays in testing and fielding weapon
systems.

(U) FY 1988 Accomplishments:
- (U) Characterized significant environmental interactions of

toxic hydrazine fuels from rocket refueling operations.
- (U) Determined impact on air quality from analyzing photo-

chemistry of chemicals released by jet engine operation.

(U) FY 1989 Planned Program:
- (U) Investigate the use of fuel additives to reduce partic-

culate emission generated by jet engine maintenance
tests--meet EPA standards for air quality.

UNCLASSIFIED 0 088



UNCLASSIFIED

Program Element: #0602206F Budget Activity: 1-Technology Base
PE Title: Civil Engineering & Environmental Quality

- (U) Design specifications for combustor that destroys con-
taminated rocket fuels and complies with EPA standards.

(U) FY 1990 Planned Program:
- (U) Evaluate ways to reduce hazardous waste generated by the

actual firing of depleted uranium munitions.
- (U) Investigate aircraft paint stripping--reduce toxic waste.
- (U) Develop analytical procedures to identify the source of

fuel spills to determine responsibility for clean up.

(U) FY 1991 Planned Program:
- (U) Investigate ways of disposing of hazardous waste result-

ing from the manufacture of rocket/missile propellants.
- (U) Analyze the environmental fate of new rocket propellants.
- (U) Investigate Nitrogen Oxide formation and control in air-

craft engine ground tests--meet EPA standards.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AF Engineering and Services Lab,
Tyndall AFB FL. Major contractors: U. of Calif., Berkeley
CA; EG&G, Idaho Falls ID; 3M Corporation, St. Paul MN; Martin
Marietta, Oakridge TN; U. of Florida, Gainesville FL.

* (U) Related Activities:
- (U) Program Element (PE) #0601102F, Defense Research

Sciences.
- (U) PE#0602102F, Materials.
- (U) PE#0602202F, Human Systems Technology.
- (U) PE#0602203F, Aerospace Propulsion.
- (U) PE#0603211F, Aerospace Structures.
- (U) PE#0603723F, Civil and Environmental Engineering

Technology.
- (U) No unnecessary duplication of effort within USAF or DoD.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

2. (U) Project 2673, Civil Engineering Technology: Provides the techno-
logy base for current and future Air Force systems in the areas
of: survivabile air base strucutures, utilities, and operating
surfaces against more accurate and powerful conventional and
chemical/biological weapons; air base battle damage assessment
and repair; cost-effective maintenance and repair of air base
facilities, utilities, and operating surfaces, and DoD lead serv-
ice for air base and aircraft crash rescue and fire suppression.

(U) FY 1988 Accomplishments:
- (U) Developed concept for environmentally safe, non-toxic

fire suppressants to replace current toxic fire training
agents--halon replacement/preserve earth's ozone layer.

00089
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- (U) Determined response and failure modes of runway subsur-
faces to improve construction for longer life runways.

(U) FY 1989 Planned Program:
- (U) Develop survivability assessment methodology for evaluat-

ing the merit of proposed air base structural designs.
- (U) Develop new dispensing concept for stand-off fire sup-

pression for live ordnance and hazardous materials.

(U) FY 1990 Planned Program:
- (U) Study bonding process for concrete construction materials

to increase air base facility strength and durability.
- (U) Research dynamic material properties to economically

construct buried air base protective structures.
- (U) Determine criteria for an emergency air base power system

that is reliable, deployable, and rapidly connectable.

(U) FY 1991 Planned Program:
- (U) Develop reliable high temperature resistant pavement de-

sign for short takeoff and landing aircraft.
- (U) Identify and evaluate alternate expedient repair ma-

terials to support post-attack runway/taxiway repair.
- (U) Develop concepts for use of new composite materials in

air base protective structures.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AF Engineering and Services Lab, Tyndall
AFB FL. Contractors: New Mexico Engineering Research Insti-
tute, Albuquerque NM; Applied Research Associates, Albuquer-
que NM; U. of Florida, Panama City FL; Texas A&M, College
Station TX; and Resource International, Westerville OH.

(U) Related Activities:
- (U) PE#0601102F, Defense Research Sciences.
- (U) PF#0602102F, Materials.
- (U) PE#0602202F, Human Systems Technology.
- (U) PE#0602203F, Aerospace Propulsion.
- (U) PE#0603211F, Aerospace Structures.
- (U) PE#0603231F, Crew Systems and Personnel Protection

Technology.
- (U) PE#0603307F, Air Base Operability Advanced Development.
- (U) PE#0603723F, Civil and Environmental Engineering

Technology.
- (U) No unnecessary duplication of effort within USAF or DoD.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

UNCLASSIFIED o o



UNCLASSIFIED

FY 1990/1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

Program Element: 0602302F Budget Activity: #1 - Technology Base
PE Title: Rocket Propulsion

A. (U) RESOURCES ($ in Thousands)
Proj ect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Estimate Estimate Estimate Estimate Complete Program
06RL Laboratory Operations

15,634 13,258 13,406 13,594 Continuing TBD
2864 Interdisciplinary Space Technology

4,637 3,199 3,694 3,781 Continuing TBD
3058 Space Propulsion Technology

8,034 6,545 7,561 7,740 Continuing TBD
3059 Ballistic Missile Propulsion Technology

2,100 1,437 1,660 1,699 Continuing TBD
3148 Air-Launched Missile Propulsion Technology

3,231 1,888 2,180 2,235 Continuing TBD
5730 Multiple Applications Technology

7,531 7,997 9,239 9,456 Continuing TBD
TOTAL 41,167 34,324 37,740 38,505 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This science and technology program
exploits new concepts and techniques for rocket propulsion and
interdisciplinary space technology. We provide propulsion

( technology to improve the performance, reliability, and cost of
strategic and tactical missiles and space systems. We also provide
technology to enhance the operation and performance of spacecraft
subsystems. Work is accomplished in bench-scale tests to prove the
feasibility of new technologies before starting larger scale
demonstratLons more closely approaching the form and shape useful in a
system. Following the feasibility of demonstrations, we select some
technologies for further demonstration in a motor, engine or system in
Space and Missile Rocket Propulsion (PE 0603302F). The selection is
based on potential payoff and relevance to AF needs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 06RL - Laboratory Operations: This project supports the
other projects in this program element and provides for management
and operation of the Air Force Astronautics Laboratory, Edwards AFB
CA. It provides for the pay and related costs of the civilian
technical and support staff, supplies, equipment, maintenance oF
buildings, and other operating expenses.

2. (U) Project 2864 - Interdisciplinary Space Technology: This project
integrates key propulsion and astronautics technologies to enable
concepts for future Air Force space systems. We're developing
technology to improve spacecraft performance, to enhance spacecraft
operational logistics, and to advance spacecraft structural and
design technologies.
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(U) FY 1988 Accomplishments:
- (U) Demonstrated a collector for a liquid droplet radiator to

reduce heat in a zero-gravity experiment.
- (U) Verified techniques to produce a high number of layers of

insulation for multilayer insulation to provide long-term
storage of cryogenic propellants in space.

(U) FY 1989 Planned Program:
- (U) Measure contamination of space sensors from fuel venting.
- (U) Demonstrate the feasibility of multilayer insitlation

technology for full size cryogenic tanks.
- (U) Pursue advanced heat-transfer technology to reduce the

weight of spacecraft radiators by 90 percent.

(U) FY 1990 Planned Program:
- (U) Evaluate composite components with embedded sensors for

interactive control of large space structures.
- (U) Determine structure and vibration control required to

enable space based radar concepts under study.
- (U) Initiate verification oC large space structure deployment

analyses codes to define structural and propulsion
requirements.

(U) FY 1991 Planned Program:
- (U) Complete experiments with structural components containinig

embedded sensors to verify the ability to control fragile
space structures.

- (U) Complete demonstration, in a typical size tank, of the
multiple layer insulation to increase the on-orbit storage
time of cryogenic fluids to increase satellite life.

- (U) Fabricate an advanced theirnodynamic vent system for
extended storage of cryogenic fluids on orbit; combined
with the multiple-layer ianslation concept, we may double
storage times.

(U) Program to Completion: This is a continui ng program.

(U) Work Performed By: Ball Aerospace, Boulder CO; Marquardt, Van
Nuys CA; McDonnell Doigla3, Huntington Beach CA; Photon
Research Associates, Belmont MA; TRW, Redondo Beach CA.

(U) Related Activities:
- (U) PE 0603401F, Advanced Spacecraft Technology.
- (J) Related to some activities at NASA. Coordination

accomplished through the NASA/AF Space Technoloqv Tnter-
dependency Working Group at the working level. There is
no duplication of effort within the AF, NASA, or
Department of Defense.

(U) Other Appropriations Funds: Not Applicable.
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(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 3058 - Space Propulsion Technology: This project advances
technology for propulsion for satellite orbit transfer and
maneuvering for survivability, single-stage-to-orbit launch vehicle
propulsion concepts, exhaust plume signatures technology, and
technology to reduce engine weight and cost.

(U) FY 1988 Accomplishments:
- (U) Terminated the XLR-134, low-thrust cryogenic-propellant

engine, due to Congressional funding reductions.
- (U) Completed work on power conditioning circuits and key

thruster elements for the arcjet (electric propulsion)
thruster tests at 30 kilowatts.

- (U) Completed launch vehicle engine technology programs
reducing the weight of engine components.

(U) FY 1989 Planned Program:
- (U) Demonstrate large, lightweight, low-cost titanium tanks for

orbit transfer vehicle propulsion.
- (U) Integrate lightweight component technology for a new,

ultra-lightweight orbit transfer engine.
- (U) Demonstrate arcjet thruster components and transition to

an advanced technology demonstration of an engine for
satellite propulsion.

(U) FY 1990 Planned Program:
- (U) Demonstrate an advanced altitude-compensating nozzle for

single-stage-to-orbit launch vehicle.
- (U) Design a vaneless turbopump for advanced, high-performance

engines for future launch vehicles.
- (U) Test a pulsed electrothermal thruster with three times the

performance of chemical fuels.

(U) FY 1991 Planned Program:
- (U) Define technology for an integrated feed system combining

an attitude control system with a pump-fed primary
propulsion unit for increasing satellite orbit altitudes
and station keeping.

- (U) Complete a demonstration of a dual mixture ratio propellant
injector for an engine that will allow for high and low
thrust levels to optimize engine performance and lower the
launch vehicle dry weight, reducing total cost.

- (U) Complete measurements of low-signature plumes.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Aerojet Tech Systems Co, Sacramento CA;
ARC, Gainesville VA; L'Garde, Chicago IL; Rockwell
International, Canoga Park CA; Pratt & Whitney, West Palm Beach
FL.
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(U) Related Activities:
- (U) PE 0305171F, Upper Stages (Shuttle Operations).
- (U) Activities in this project are related to some efforts at

NASA. Coordination is accomplished through the NASA/AF
Space Technology Interdependency Group at the working
level. Additional coordination is accomplished through the
Joint Army-Navy-NASA-Air Force Interagency Propulsion
Committee at the working level. There is no duplication of
effort within the AF, NASA, or Department of Defense.

(U) Other Appropriations Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

4. (U) Project 3059 - Ballistic Missile Propulsion Technology: This
project develops technology to provide increased range or throw
weight, increased reliability and mainLainability, improved
service life, and enhanced survivability for future systems. This
project identifies manufacturing variables which affect the
operational life, improves designs and reliability of future
systems, and identifies new composite material combinations to
reduce weight. Modifications to propellants will increase the
service of future missiles, and continuing studies of current
propellants will benefit existing missiles.

(U) FY 1988 Accomplishments:
- (U) Transitioned (to the Small ICBM and Minuteman programs) a

new x-ray technique (computed tomography) to find and
assess nozzle flaws.

- (U) Began a service-life pradiction program for small, mobile

ballistic missiles.

(U) FY 1989 Planned Program:
- (U) Verify non-destructive evaluation techniques to detect

motor flaws that could cause an explosion.
- (U) Demonstrate high-energy, fast burning propellant to support

a fast-launch, survivable ICBM concept.

(U) FY 1990 Planned Program:
- (U) Investigate how propellant processing variables affect safe

motor operation with new high energy propellants.
- (U) Measure rocket plume radar cross sections that contribute

to the overall cross section of missiles employing
low-observable technology.

- (U) Evaluate fast-burn propulsion concepts for more survivable
ballistic missiles.

(U) FY 1991 Planned Program:
- (U) Develop accept/reject criteria for non-destructive

evaluation techniques, allowing a very high confidence in
the ballistic missile motor performance.
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- (U) Develop advanced image analysis to accurately define any
defect in a composite nozzle for ballistic motors.

- (U) Investigate innovative propulsion concepts for ballistic
missile penetration aids or reentry vehicles to allow
mid-course trajectory changes.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Aerojet, Sacramento CA; Boeing, Renton WA;
Hercules, Magna UT; Thiokol, Brigham City UT; UTC, San Jose CA.

(U) Related Activities:
- CU) PE 0603311F, Advanced Strategic Missile Systems.
- (U) Propulsion technology is coordinated through the Joint

Army-Navy-NASA-Air Force Interagency Propulsion Committee.
There is no duplication of effort within the AF, NASA, or
Department of Defense.

(U) Other Appropriations Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

5. (U) Project 3148 - Air Launched Missile Propulsion Technology: This
project emphasizes technology to reduce rocket motor plume
signature, reduce motor hazards, lower motor costs, and improve
the reliability if motor components. Minimizing the rocket motor
plume would enhance survival of fighter and attack aircraft.
Minimum and reduced smoke propellants are being developed with
lower hazards and improved performance. Methods to improve
component reliability and lower cost will improve the cost
effectiveness of future missiles. In addition, we'll explore
innovative propulsion concepts to improve the probability of kill.

(U) FY 1988 Accomplishments:
- (U) Did not start four new efforts for air-launched missiles

because Congress cut funds.
- (U) Explored concepts to provide propulsion options for weapons

that will require very high velocity and high lateral
maneuvering to survive terminal defenses.

- (U) Tested samplea from composite cases and propellants used in
composite case cumulative damage program to form the basis
for predicting damage response in a motor.

(U) FY 1989 Planned Program:
- (U) Test motors in the cumulative damage program confirming

predictions of damage response in composite cases.
- (U) Demonstrate a new, reduced-smoke propellant with more

energy and less 81noke than current propellants.

(U) FY 1990 Planned Program:
- (U) Investigate advanced propulsion concepts for future

air-lauiched missiles.
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- (U) Develop motor case insulation that protects solid rocket
,noLors from accidental detonation.

- (U) Evaluate the effectiveness of reducing rocket motor
signature to enhance missile/aircraft survivability.

(U) FY 1991 Planned Program:
- (U) Demonstrate high-energy, minimum smoke propellant that is

not susceptible to accidental detonation.

- (U) Determine the aging characteristics of a reduced smoke
propellant (new polymer ingredient) that lowers the visible
motor plume signature.

- (U) Develop a low-cost tactical rocket motor that sharply
reduces unit cost while maintaliivig performance.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Aerojet, Sacramento CA; ARC, Gaineiville
VA; Hercules, Magna UT; Thiokol, Brigham City UT.

(U) Related Activities:
- (U) PE 0602602F, Conventional Munitions.
- (U) PE 0602111N, Anti-Air/Anti-Siarface Warfare.
- (U) PE 0602303A, Missile Technology.
- (U) Coordination is accomplished through the Joint Army-

Navy-NASA-Air Force lateragency Propulsion and the AF/Navy
Air-to-Air Missile Oversight Committee at the working and
Program Executive Officer level. There is no duplication
within the AF, NASA, or Department of Defense.

6. (U) Project 5730 - Multiple Applications Technology: This project
develops technology to sore than one area of propulsion and
astronautics, including improving systems reliability by
alleviating failures or low performance in systems. The
technologies include better understanding of the effects of
combustion on performance, introducing new propellant ingredients,
determining factors limiting service life, and investigating the
feasibility of advanced propulsion concepts. Includes
revolutionary research in High Energy Density Materials (HEDM) to

create materials in an excited energy state which could provide
dramatic performance increases in propulsion.

(U) FY 1988 Accomplishments:
- (U) Identified seven HEDM propellant candidates for further

research and characterization.

- (U) Provided better understanding of how deformations of
composite cases affect performance and service life.

- (U) First successful encapsulation of a sensitive propellant
ingredient leading to a less sensitive propellant.

(U) FY 1989 Planned Program:
- (U) Demonstrate a stabilizer for a new polymer to permit its

use in missiles which can improve range by 10 percent.
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- (U) Demonstrate a low-cost propellant processing technique that
will reduce the cost of propellant by 50 percent.

- (U) Provide solution to the loss of head-end insulation in ICBM
motors that could cause the loss of the motor.

- (U) Continue the effort in HEDM, researching the creation of
new compounds and experimentally verifying promising
compounds.

(U) FY 1990 Planned Program:
- (U) Begin studies of engineering applications for promising

compounds created for propulsion in the HEDM effort.
- (U) Evaluate microencapsulation of incompatible ingredients for

increasing solid propellant performance in test motors.
- (U) Begin development of a solid propellant that can be

throttled for missile trajectory control.

(U) FY 1991 Planned Program:
- (U) Complete testing that improves the understanding of liquid

engine combustion stability mechanisms for increased
ability to design stable engines and avoid costly
instability problems in engine testing.

- (U) Complete testing of microencapsulated ingredients, begun in
FY 1990, and characterize the propellant shelf-life.

- (U) Develop the experimental process and equipment to verify
prediction of complex gas flow in nozzle exit cones, that
can degrade total engine performance.

- (U) Determine the electric properties of solid propellants and
motor cases that affect the vulnerability of a motor to
accidental ignition due to electrostatic discharge.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Aerojet, Sacramento CA; Hercules, Magna UT;
Rockwell International, Canoga Park CA; Thiokol, Brigham City
UT; UTC, San Jose CA.

(U) Related Activities:
- (U) PE 0602602F, Conventional Munitions.
- (U) PE 0602111N, Anti-Air/Anti-Surface Weapons.
- (U) PE 0602303A, Missile Tcch-r2loay.
- (U) PE 0305171F, Upper Stages (Shuttle Operations).
- (U) Coordination is accomplished through the Joint Army-

Navy-NASA-Air Force Interagency Committee at the working
level. There is no duplication within the AF, NASA, or
Department of Defense.

(U) Other Appropriations Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SIOURY

Program Element: #0802001F Budget Activity: 1-Technology Base
PE Title: Advanced Weapons

A. (U) Resources (8 in Thousands)
Projoct
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program
OOWL Lab Operations

20,351 18,907 18,532 19,042 Continuing TBD
2007 Nuclear Safety

847 782 873 701 Continuing TBD
2218 DEW Technology Assessment

1,249 1,800 1,657 1,757 Continuing TBD
3328 Laser Applications

5,492 5,800 4,872 5,028 Continuing TBD
5797 Advanced Weapons Concepts

8,121 5,800 5,585 5,883 Continuing TBD
8809 Nuclear Survivability & Hardness Technology

1,539 1,623 1,51 1840 Continuing TBD
Total 35,407 34,492 32,880 34,029 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technology effort
advances the state of the art in directed energy weapons (DEWs) such as
high energy lasers (HEL) and high power microwaves (HPM) and in nuclear
survivability. DEW. are of great interest because they will allow long
range, near-instantaneous-kill of many potential targets. This techni-
cal effort also supports studies to ensure that our nuclear weapons can
be handled and operated safely. Management and support of the Air Force
Weapons Laboratory at Kirtland Air Force Base, NM, is also included.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 06WL, Lab Operations: This project supports and complements
all other projects in this program element and provides for manage-
ment, support, and operation of the Air Force Weapons Laboratory.
Kirtland AFB, MM. It provides for the pay and related costs of
civilian scientists, engineers, and support personnel; transportation
of equipment, rents, communications and utilities costs; reproduction
services, procurement of supplies and equipment; and contractor
support services for maintenance and modification of facilities.

2. (U) Project 2007, Nuclear Safety: This project addresses safety and
security issues for nuclear weapon delivery systems.

(U) FT 1988 Accomplishments:
- (U) Completed initial nuclear safety analysis of small ICBM,

B-52 with Advanced Cruise Missile (ACM).
- (U) Biannual operational nuclear safety reviews of Ground

Launched Cruise Missile (GLCM), F-ill, F-18C/D, B-lB, and
Peacekeeper.
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(U) FY 1989 Planned Program:
- (U) Conduct biannual operational nuclear safety reviews of B-52

with ACM, F-18, F-Ill, and PA-200 Tornado aircraft.

- (U) Conduct initial nuclear safety analysis of Short Range

Attack Missile II.

(U) FY 1990 Planned Program:
- (U) Perform F-15E aircraft pre-operational study.
- (U) Perform Air Launched Cruise Missile (ALCM) and F-liA

operational reviews.

(U) FY 1991 Planned Program:
- (U) Perform PA-200 Tornado and OLCM operational reviews.
- (U) Perform pre-operational safety study of the Small ICBM.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Air Force Weapons Laboratory, Kirtland
Air Force Base, KM manages this program. Its one contractor is

Orion International Technology, Inc, Albuquerque, MM.

(U) Related Activities:
- (U) PE 0603311F, Advanced Strategic Missile Systems
- (U) PE 0804312F, ICBM Modernization

- (U) PE 0804222F, Nuclear Weapons
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None

3. (U) Project 2218, DEW Technology Assessment: This project assesses DEW
lethality against foreign targets, vulnerability of US strategic and

tactical systems to DEWs, and operational utility of DEWs for
specific Air Force missions.

(U) FY 1988 Accomplishments:
- (U) Completed cost tradeoffs for ground based laser (GBL)

concepts and technology tradeoffs for neutral particle beam

(IPB) devices.

(U) FY 1989 Planned Program:
- (U) Conduct large scale laser tests on susceptibility of

satellite systems.
- (U) Optimize GBL system concepts.

(U) FY 1990 Planned Program:
- (U) Perform large scale and subsystem laser tests on satellites

to verify lethality assessments.
- (U) Test satellites using repetitively pulsed lasers.

- (U) Perform a susceptibility analysis on US Peacekeeper missile.
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- (U) Develop the methodology, expertise, and database on plasmas.

(U) FY 1991 Planned Program:
- (U) Begin satellite susceptibility tests for IPBs and R1PM.

- (9) Perform studies on the lethality of proposed HPM concepts and
the survivability of AF systems to RPM.

- (U) Improve propagation codes for HPM, MPSa, and lasers.
- (U) Analyze semiconductor laser array applications to understand

critical technology requirements.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Air Force Weapons Laboratory, Kirtland
Air Force Base, BM manages this program. The major contractors
performing this work are: Rockwell Power Services, Albuquerque,
NM; Ball Systems Engineering Division. Albuquerque, M; Science

and Engineering Associates, Albuquerque, NM; SCEKE Space Services
Corp. St Cloud, FL; and Martin Marietta Aerospace, Denver, CO.

(U) Related Activities:
- (U) PE 00022047, Aerospace Avionics
- (U) P1 060360SF, Advanced Weapons Technology

- (U) P1 0603224C, Survivability, Lethality, and Key Technologies
- (U) PE 0603314A, High Energy Laser & Directed Energy Components
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None

4. (U) Project 3326. Laser Applications: This project examines the
technical feasibility of lasers as weapons for A? mission require-
ments. This includes studying short wavelength chemical laser device

concepts, developing fabrication technology for IEL optical
components, analyzing and investigating advanced beam
control/generation concepts, and investigating NEL phenomenology.

(U) FT 1988 Accomplishments:
- (U) Repetitively pulsed chemical oxygen iodine laser (COIL)

device was demonstrated.
- (U) Developed ground-based space object imaging computer codes.
- (U) Developed passive speckle imaging field experiment plan with

the multi-mirror telescope (1M).

(U) FY 1989 Planned Program:
- (U) Demonstrate higher power, improved efficiency, repetitive

COIL device for the GBL.
- (U) Demonstrate pulsed, photo-initiated visible chemical laser.
- (U) Develop advanced chemical generator for COIL.
- (U) Begin nonlinear optics phase conjugation to support advanced

space object imaging.
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- (U) Investigate passive speckle imaging of satellites with MIT.

(U) FY 1990 Planned Program:

- (U) Transition pulsed COIL to scale-up in PE 0603805F.
- (U) Begin scale-up of visible chemical laser.
- (U) Begin lab experiments for multiple aperture passive imaging

to support advanced space object imaging.

- (U) Validate algorithm for active speckle imaging.

(U) Develop concepts for design of sparse array imaging system.

(U) FY 1991 Planned Program:
- (U) Begin field experiments for passive speckle imaging used in

advanced space object imaging.

- (U) Complete design concepts of a sparse array imaging system.
- (U) Evaluate 1.3 micrometer optical coatings.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Air Force Weapons Laboratory, Kirtland
Air Force Base, MM manages this program. The top five
contractors are: Rockwell Power Services, Albuquerque, MM;
Spectra Technology, Inc, Bellvue, WA; University of Arizona,
Tucson, AZ; Martin Marietta Aerospace, Denver, CO; and Applied
Technology Associates, Albuquerque, NM.

(U) Related Activities:
-(U) PE 0802101N, Directed Energy Weapons
- (U) PE 0802307A, Laser Weapon Technology
- (U) PE 0603221C, Directed Energy Weapons
- (U) PE 0603224C, Survivability, Lethality, and Key Technologies
- (U) PE 0603314A, High Energy Laser & Directed Energy Components
- (U) PE 0803605F, Advanced Weapons Technology

- (U) PE 0803250F, Lincoln Laboratory
- (U) There in no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None

5. (U) Project 5797, Advanced Weapons Concepts: This project explores
nonconventional, non-nuclear, and nuclear weapons concepts using
innovative technologies. Primary areas of research are RPM, high
energy plasmas such as compact toroids, high energy pulse power,
nuclear power technology, and conceptual and feasibility studies of
nuclear weapons requirements.

(U) FY 1988 Accomplishments:
- (U) Initiated HPM tests against an F-la Flight Control System.
- (U) Demonstrated a 3 trillion watt plasma flow switch.
- (U) Developed a novel, high power, pulsed solid state RPM source.
- (U) Initiated earth penetrating weapon (EPW) and nuclear weapons
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feasibility study for tactical air-to-surface missile (TASM).

(M) FT 1989 Planned Program:
- (U) Complete IPM tests against the F-16 Flight Control System.
- (U) Develop technology for a compact, pulsed power, HPM driver.
- (U) Investigate the IPM phenomenology effects of short versus

long pulses and single versus multi- and repetitive pulses.
- (U) Investigate high energy, compact, plasma toroids.
- (U) Conduct compact reactor studies for space applications.

(U) FT 1990 Planned Program:
- (U) Conduct AF/Army 1PM tests of munitions, fuzes, squibs, mines.
- (U) Investigate the lethality of fast, repetitive RPM pulses

against command, control, and communication system (C3).
- (U) Complete HIM effects of short versus long pulses.
- (U) Generate and focus multi-megaJoule compact toroids.
- (U) Complete studies for RPM and TASM nuclear weapons.

(U) FY 1991 Planned Program:
- (U) Complete RPM effects of single versus multiple pulses.
- (U) Investigate enhanced lethality effects caused by special 1PM

pulse parameters including high frequency.
- (U) Demonstrate solid state phased array high power RPM source.
- (U) Accelerate and propagate compact plasma toroids.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Air Force Weapons Laboratory, Kirtland
Air Force Base, M manages this program. Contractor support is
provided by Maxwell Laboratories, San Diego, CA; Rockwell Power
Services, Albuquerque, BM; Mission Research Corporation,
Albuquerque, VN; Science & Engineering Associates (SEA),
Albuquerque, BM; and R&D Associates, Marina del Rey, CA.

(U) Related Activities:
- (U) PE 0602120A, Electronic Survivability & Fuzing Technology
- (U) PE 08021011, Directed Energy Weapons
- (U) PE 06022027, Human Systems Technology
- (U) P1 06022047, Aerospace Avionics
- (U) PE 0603805YF Advanced Weapons Technology
- (U) P 0603743F, Electronic Combat Technology
- (U) P9 06042227, Bwlear Weapons
- (U) There is no walecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: MILCON

FY 1988 FT 1989 FT 1990 FT 1991 To Total
Actual Estimate Estimate Estimate Complete Protram
7,400 - - 0 7,400

(U) International Cooperative Amreements: lone
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6. (U) Project 8809. Nuclear Survivability & Hardness Technology: This
project develops nuclear survivability technology for AF systems.
This includes design criteria, specifications, standards and design
handbooks, and methods to alleviate the effects of nuclear weapons on
Air Force systems.

(U) FY 1988 Accomplishments:
- (U) Completed nuclear criteria for Advanced Tactical Fighter

(ATF) and Peacekeeper/Rail Garrison.
- (U) Performed nuclear characterizations of satellite materials.
- (U) Conducted nuclear criteria studies on: advanced close air

support and reconnaissance aircraft, Ground Wave Emergency
Network, F-16, F-15, A-10, F-ill, ATF, and satellites.

(U) FY 1989 Planned Program:
- (U) Nuclear criteria studies will include: update of KC-135

Tanker Single Integrated Operation Plan, National Aerospace
Plane, and Advanced Time Sensitive Communications Systems.

(U) FY 1990 Planned Program:
- (U) Evaluate exposure of integrated optics to space radiation

environments through space shuttle experiments.
- (U) Continue to develop nuclear hardness criteria for existing

and new AF weapon systems.

(U) FY 1991 Planned Program:
- (U) Define integrated optic radiation effects.
- (U) Continue investigating alternate concepts for nuclear

survivability and hardness for AF systems.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Air Force Weapons Laboratory, Kirtland
Air Force Base, NM manages this program. The top five
contractors are: Computer Science Corp, Albuquerque, NM; Kaman
Sciences Corp, Dikewood Division, Albuquerque, NM; University of
New Mexico, Albuquerque, NM; Weidlinger Associates, New York, NTY;
and Mission Research Corp, Santa Barbara, CA.

(U) Related Activities:
- (U) PE 0602715H, Defense Nuclear Agency
- (U) PE 0603311F, Advanced Strategic Missile Systems
- (U) PE 0804711F, Air Force Systems Survivability
- (U) PE 0604747F, Electromagnetic Radiation Test Facilities
- (U) PE 0604312F, ICBM Modernization
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None
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A. (U) RESOURCES ($ in Thousands)
Project

Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
TTE Actual Estimate Estimate Estimate Complete Program

06AL Air Force Armament Laboratory Operations
15,704 13,671 14,220 14,711 Continuing TBD

2068 Advanced Guidance Technology
10,678 11,500 11,474 12,675 Continuing TBD

2502 Ordnance Technology
8,367 8,400 8,220 8,325 Continuing TBD

2543 Weapon Effectiveness Methodology
1,850 1,900 1,700 1,735 Continuing TBD

2567 Aeromechanics Technology
7910 8292 8845 7820 Continuing T D

TOTAL 4410 44:459 4526 Cotnun TO

B. (U) BRIEF DESCRIPTION OF ELEMENT: This is the Air Force's primary
technology base program for air-to-surface and air-to-air conventional
weapons including advanced guidance, ordnance, weapon effectiveness,
and aeromachanics technologies. This program serves as the basis for
future advanced technology development of conventional weapons
technology vital to Force survivability and the conventional
deterrent posture of the United States. It also funds management and
support of the Air Force Armament Laboratory at Eglin AFB, FL.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 06AL, Air Force Armament Laboratory Operations: This
project supports and complements all other projects in the
program element and provides for management, support and operation
of the Air Force Armament Laboratory, Eglin AFB, FL. It provides
for civilian salaries, transportation, rents, communications,
reproduction services, supplies and equipment, and maintenance and
modification of facilities.

2. (U) Project 2068, Advanced Guidance Technology: This project develops
advanced midcourse and terminal guidance technologies for air-to-
surface and air-to-air conventional weapons. The payoff from this
project includes; all-veather delivery, increased accuracy, a
"launch and leave" capability, increased number of kills per
sortie, imcreased aircraft survivability, and improved reliability
and affordability.

(U) FY 1988 Accomplishments:
- (U) Completed tower testing of a joint Air Force/Army

millimeter wave/infrared (MMW/IR) dual mode seeker for
defeat of ground mobile targets.
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- (U) Ini'iated design of a joint Air Force/Navy non-cooperative
vector scoring system for testing tactical missiles against
airborne targets.

- (U) Completed captive flight testing and data reduction of
imagery collected using a low speed tactical laser radar
(LADAR) seeker for transition to PE 0603601F.

- (U) Successfully tested a Gallium Arsenide submunition guidance
sensor for transition to PE 0603601F.

(U) FY 1989 Planned Program:
- (U) Initiate helicopter flight testing of the joint Air Force/

Army dual mode seeker.
- (U) Complete design of the joint Air Force/Navy non-cooperative

vector scoring system for testing tactical missiles.
- (U) Initiate design of a radio frequency (RF) bistatic tactical

missile seeker for covert defeat of air targets.
- (U) Initiate and complete the design of a tri-mode (passive

IR/active RF/passive RF) seeker for multi-mode defeat of
advanced air targets.

(U) FY 1990 Planned Program:
- (U) Complete helicopter flight testing of the joint Air Force/

Army dual mode seeker for transition to PE 0603601F.
- (U) Initiate ground and flight testing of the joint Air Force/

Navy non-cooperative vector scoring system.
- (U) Complete design and fabricate the RF bistatic seeker for

covert defeat of advanced threats.
- (U) Fabricate and laboratory test the tri-mode seeker for

enhanced effectiveness in defeat of airborne threats.
- (U) Initiate design of a fiber optic data recorder to support

developmental testing of conventional weapons.
- (U) Initiate a technology assessment of diode pumped lasers for

use in low cost solid state air-to-surface seekers.

(U) FY 1991 Planned Program:
- (U) Complete ground and flight testing of the joint Air Force/

Navy non-cooperative vector scoring system for transition
to PE 0603601.

- (U) Conduct ground and flight testing of the RF bistatic
seeker for transition to PE 0603601 in FY 1992.

- (U) Conduct Hardware-In-the-Loop (HIL) testing of the tri-mode
seeker for transition to PE 0603601F in FY 1992.

- (U) Complete design and initiate fabrication of a fiber optic
data recorder to support weapons testing.

- (U) Design and fabricate diode pumped lasers for use in low
cost solid state air-to-surface seekers.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: This program is managed by the Air Force
Armament Laboratory, Eglin AFB, FL. The major contractors are:
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Hughes Corp., Santa Barbara, CA; Raytheon Corp., Bedford, MA;
and LTV Aerospace, Dallas, TX.

(U) Related Activities:
- (U) PE 0603601F, Conventional Weapons Technology
- (U) PE 0603363F, Hypervelocity Missile (HVM)
- (U) PE 0602303A, Missile Technology
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 2502, Ordnance Technology: This project develops advanced
non-nuclear ordnance technologies for air-to-surface and
air-to-air conventional weapons. The payoff from this project
includes; improved munitions storage capability and transportation
safety, increased warhead effectiveness against high value buried
and hardened targets, and improved submunition dispensing.

(U) FY 1988 Accomplishments:
- (U) Completed design and initiated evaluation of two plastic

bonded insensitive high explosive (IHE) materials.
- (U) Initiated design of multi-dimensional heavy metal shaped

charges (MDHSC).
- (U) Initiated design of an aimable warhead fuze for defeat of

advanced airborne threats.
- (U) Transitioned hard target warhead technology to PE 0603601F.

(U) F! 1989 Planned Program:
- (U) Complete evaluation of plastic bonded IHE materials for

transition to PE 0603601F.
- (U) Complete design and initiate evaluation of MDHMSC terminal

ballistics and fragment effects.
- (U) Complete design and initiate laboratory testing of a

brassboard aiLmable warhead fuze for warheads which require
warhead/target spatial information from the fuze sensor.

- (U) Initiate design and fabrication of enhanced blast fills
for runway cratering bombs.

(U) FT 1990 Planned Proaram:
- (U) Complete evaluation of MDHMSC and initiate design of a

heavy metal multi-fragment warhead.
- (U) Complete testing of the aimable warhead fuze for transition

to PE 0603601F.
- (U) Initiate design of an anti-armor programmable fuze, active

hard target fuze, and advanced threat fuze.
- (U) Complete design and fabrication of enhanced blast fills

for runway cratering bombs.
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(U) FY 1991 Planned Program:
- (U) Complete design of heavy metal multi-fragment warhead for

transition to PE 0603601F.
- (U) Continue design of the anti-armor programmable fuze, active

hard target fuze, and advanced threat fuze.
- (U) Initiate testing of enhanced blast fills for runway

cratering bombs.
- (U) Initiate railroad interdiction warhead study.

(U) Program to Completion: This is a continuing program.
(U) Work Performed By: This program is managed by the Air Force

Armament Laboratory, Eglin AFB, FL. The major contractors are:
Hughes Corp., Santa Barbara, CA; Raytheon Corp., Bedford, MA;
and General Electric Co., Schenectady, NY.

(U) Related Activities:
- (U) PE 0603601F, Conventional Weapons Technology
- (U) PE 0603363F, Hypervelocity Missile (HVM)
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

4. (U) Project 2543, Weapon Effectiveness Methodology: This project
assesses the lethality and effectiveness of current and planned
air-to-surface and air-to-air conventional weapons technology
programs, and assesses the vulnerability of targets those programs
are intended to defeat. The payoff from this project includes
improved technology planning and increased technology focus.

(U) FY 1988 Accomplishments:
- (U) Initiated a computer model to evaluate the lethality of

smart submunitions against ground mobile targets.
- (U) Completed a computer model to evaluate the vulnerability of

Soviet construction practices (with regard to building
damage) to conventional weapons. Transitioned this model to
AD/ENY, Eglin AFB.

(U) FY 1989 Planned Program:
- (U) Complete the initial computer model to evaluate the

lethality of smart submunitions.
- (U) Initiate a computer model to evaluate the lethality of deep

penetrating blast weapons against fixed hardened targets.

(U) FY 1990 Planned Program:
- (U) Update the computer model evaluating the lethality of smart

submunitions for transition to AD/ENY, Eglin AFB.
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- (U) Continue development of a computer model to evaluate the
lethality of deep penetrating blast weapons.

- (U) Initiate a computer model to evaluate the vulnerability of
the Soviet Flanker aircraft to current air-to-air missiles.

(U) FY 1991 Planned Program:
- (U) Update the computer model evaluating the lethality of deep

penetrating blast weapons based on current Warsaw Pact
fixed hardened targets.

- (U) Complete the assessment of hypersonic weapon lethality and
transition to AD/ENY, Eglin AFB.

- (U) Update the computer model evaluating the vulnerability of
the Soviet Flanker aircraft to current air-to-air misailud.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: This program is managed by the Air Force
Armament Laboratory, Eglin AFB, FL. The prime contractor is LTV
Aerospace, Dallas, TX.

(U) Related Activities:
- (U) PE 0603307F, Air Base Survivability
- (U) PE 0603601F, Conventional Weapons Technology
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

5. (U) Project 2567, Aeromechanics Technoloy: This project develops
advanced aeromechanics technologies for air-to-surface and
air-to-air conventional weapons. The payoff from this project
includes; improved aircraft performance, improved weapon
carriage and release characteristics, increased aircraft
survivability, and low cost manufacturing techniques.

(U) FY 1988 Accomplishments:
- (U) Completed design of Expert Missile Maintenance Aid (EMMA)

system for GBU-15 and AIN-7F guided missile test sets.
- (U) Fabricated a low cost tactical ring laser gyroscope for

integration into inertial measurement unit (IMU).
- (U) Developed computational fluid dynamics (CFD) techniques for

aerodynamic analysis of weapons carried during transonic
and supersonic flight.

- (U) Designed organic composite components of an advanced
air-to-surface dispenser airframe.

- (U) Initiated design of a dual spool fiber optic data link for
an extended range tactical air-to-surface weapon.

(U) FY 1989 Planned Program:
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- (U) Fabricate and test EMMA systems for depot-level GBU-15 and
AIl.-7F guided missile test sets.

- (U) Integrate a low cost tactical ring laser gyroscope IMU for
transition to the passive laser gyroscope program.

- (U) Develop CFD techniques for aerodynamic analysis of weapons
released during supersonic and transonic flight.

- (U) Fabricate organic composite components of an advanced
dispenser airframe.

- (U) Completed design and initated fabrication of a fiber optic
data link for an extended range tactical weapon.

(U) FY 1990 Planned Program:
- (U) Initiate design of a programmable EMMA system to improve

depot level maintenance of multiple guided missiles.
- (U) Design a passive laser gyroscope to provide tactical

weapons with more effective midcourse guidance.
- (U) Develop CFD techniques for aerodynamic analysis of weapons

carried and released during hypersonic flight.
- (U) Demonstrate organic composite components of an advanced

dispenser airframe.
- (U) Complete fabrication and initiate testing a dual spool

fiber optic data link for an extended range tactical
air-to-surface weapon.

(U) FY 1991 Planned Program:
- (U) Complete design of a programmable EMMA system to improve

depot level maintenance of multiple guided missiles.
- (U) Integrate the design of a passive laser gyroscope with a

suitable IMU to provide more effective midcourse guidance.
- (U) Develop CFD techniques for aerodynamic analysis of

submunitions carried and released during hypersonic flight.
- (U) Investigate low cost, high rate production technologies for

organic composite weapon airframes.
- (U) Continue testing of a dual spool fiber optic data link for

an extended range tactical air-to-surface weapon.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: This program is managed by the Air Force
Armament Laboratory, Eglin AFB, FL. The prime contractor is
McDonnell Douglas Astronautics Co., St Louis, MO.

(U) Related Activities:
- (U) PE 0603601F, Conventional Weapons Technology
- (U) PE 0603363F, Hypervelocity Missile (HVM)
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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FY1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0602702F Budget Activity: #1 - Technology Base
PE Title: Command, Control and Communications

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

06RA Laboratory Operations

40213 38419 39604 40055 Continuing TBD
2338 Assurance Techniques for Electronics

5625 5583 5630 5700 Continuing TBD
4506 Surveillance Technology

8289 9256 9260 9470 Continuing TBD
4519 Communications Technology

4885 4499 4310 4410 Continuing TBD
4594 Intelligence Technology

5210 5568 5725 5855 Continuing TBD
4600 Electromagnetic Radiation, Devices and Components

7031 11525 i0623 10860 Continuing TBD
5581 Command & Control Technology

6974 7870 7860 8050 Continuing TBD
Total 78227 82720 83012 84700 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELh ENT: This program Is the primary source of
new concepts, feasiblity demonstrations and advanced technology for the
Air Force Command, Control, Communications and Intelligence (C31)
systems needs. Current developments include: increasing the
operational availability of C31 systems througn improved reliability
and maintainability of electronic components and systems; improving the
effectiveness and survivability of C31 systems through reliable and
secure communications; improving surveillance range and detection
capabilities against both low observable threats and enemy electronic
countermeasures; and improving the timeliness and quality of
intelligence data for decision making. Technical projects address six
technology areas which advance the state-of-the-art in C3: electronic
reliability/maintainability and electromagnetic compatibility;
surveillance; communications; intelligence; electromagnetic radiation,
devices and components; and information processing.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project o6RA. Laboratory Operations: This project supports and
complements all other projects in this program element and provides
for management, support, and operation of Rome Air Development
Center (RADC), Griffiss 8FB, Rome, NY and the two directorates of
RADC located at Hanscom AFB, MA. It provides for the pay and
related costs of scientists, engineers, and support personnel;
transportation of equipment, rents, communications and utilities
costs; reproduction services; procurement of supplies and
equipment; and contractor services for maintenance and modification
of facilities.
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2. (U) Project 2338, Assurance Techniques for Electronics: The Air Force
needs technology which increases reliability and maintainability for
electronic devices and systems while assessing electromagnetic
compatibility. Payoffs are increased system availability and lower
life cycle costs. This effort focuses on new silicon and galluim
arsenide based technology to identify and eliminate design and
fabrication characteristics that result in poor reliability. It

develops equipment/system reliability and maintainability techniques
to be applied to development of military systems with improved

operational readiness and supportability. Areas of emphasis
include: techniques to design in reliability; artificial
intelligence techniques for system maintenance; and computer aided

design techniques to integrate reliability, maintainability, and
testability.

(U) FY 1988 Accomplishments:
- (U) Established DOD program for the analysis of failed

microcircuit components to improve circuit reliability.
- (U) Developed stress measurement devices for the A-10 and A-7

aircraft test program which reduced false alarms by 70%.

(U) FY 1989 Planned Program:
- (U) Develop test methodolojy for potential electromagnetic

susceptible devices used in radio frequency systems.
- (U) Develop a credible reliability design and failure rate

prediction model for printed circuit board connections.
- (U) Develop finite element analysis techniques to predict

electronic component time to failure.

(U) FY 1990 Planned Progran:
- (U) Transition failure rate prediction model and the automatic

printed circuit board tester to Air Force Logistics Command
for their depot repair process.

- (U) Develop advanced rating criteria for reliable circuit
design.

(U) FY 1991 Planned Program:
- (U) Transition smart built-in-test to Joint STARS Program.

- (U) Develop microcircuit time stress measurement device to

record a circuit boards lifetime environmental history.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: RADC managed project. Major contractors:
Syracuse University, Syracuse, NY; Digital Computer Research,
Ithaca, NY; Georgia Tech Research Corp, Atlanta, GA; 3CEEE, Ft

Cloud, VA: Westinghouse Electric Corp, Baltimore MD.

(U) Related Activities:
- (U) PE 0303126F, Long Haul Communications

- (U) PE 0603617F, C3 Applications
- (U) PE 0603726F, C31 Subsystem Integration

U L I I
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- (U) PE 0603789F, C31 Technology Development
- (U) There is no unnecessary duplication in the Air Force or DOD.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

3. (U) Project 4506, Surveillance Technology: The Air Force needs advanced
ground, airborne and space-based system concepts and technologies to
improve Air Force surveillance capabilities. Major exploratory

development efforts include: technology for new surveillance
radars, surveillance technology to counter low observable threats,
and counter-countermeasure technology to defeat electronic warfare
threats directed at surveillance systems. These efforts are based

upon technology such as signal processing, array antenna techniques,
and low-cost solid state transmit/receive modules. This project
will demonstrate techniques for electro-optIcal surveillance systems

for the detection, track and identification of airborne and

space-based targets; develop and demonstrate radar surveillance
sensor technology and concepts to overcome low cross section
atmospheric targets In a severe jamming envirorment; and will
develop and demonstrate low observable surveillance concepts, signal
processing techniques, and signal generation and control
technologies.

(U) FY 1988 Accomplishments:
- (U) Delivered L-Band space based radar rodules: power Increased

by 35%; complexity of testing and ncdule weight was reduced.
- (U) Completed specification for a clutter data collection

subsystem to be used in a hybrid monostatic/bistatic radar.

(U) FY 1989 Planned Program:
- (U) Demonstrate adaptive mulling capabilities for space radar to

counter high speed adaptive jammer threat.
- (U) Complete evaluation of multi-domain signal processing

algorithm for radar systems to meet low observable threat.

- (U) Develop high power L-band transm.t/receive modules for

ground phased-array radar to improve detection capabilities
in a dense jammer/clutter environment.

(U) FY 1990 Planned Program:
- (U) Demonstrate mainlobe nulling algorithms for electronic

counter-countermeasures.
- (U) Develop multi-band infrared techniques for detection,

tracking and identification of airborne targets.

(U) FY 1991 Planned Program:
- (U) Test mainlobe nulling for electronic

counter-countermeasures.
- (U) Develop multifunction real-time fusion to validate

surveillance in a tactical threat environment.
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(U) Program to Completion: This is a continuing program.

(U) Work Performed By: RADC managed project. Major contractors: PAR

Technology Corp, New Hartford, NY; Raytheon Comm Division,
Wayland, MA; Atlantic Research Corp, Alexandria, VA; W.J.

Schafer Associate, Chelmford, MA; G.E. Corp, Syracuse, NY.

(U) Related Activities:
- (U) PE 0603617F, C3 Application
- (U) PE 0603789F, C31 Technology Development

- (U) There is no unnecessary duplication in the Air Force or DOD.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

4. (U) Project 4519, Communications Technology: The Air Force needs
technologies which increase communication data rates, survivability
and flexibility. Communication survivability technologies include

enduring network technologies, advanced processors, spread spectrum
modems and adaptive nulling techniques. This project improves the
capacity of communications, enhances system survivability, develops
sensor internetting capability, improves communication techniques,

and enhances information connectivity, It improves signal
processing, develops optical signal processing techniques, and
develops optical networks for communication and surveillance

applications.

(U) FY 1988 Accomplishnents:
- (U) Verified, using simulation, that adaptive antenna techniques

could be used against multiple jammers.
- (U) Developed Acoustical Charge Transport (ACT) devices from

basic concept into producible chips for high speed

switching.

(U) FY 1989 Planned Program:

- (U) Complete design of an all optical component radio for
transition to advanced technology development.

- (U) Complete phased array antenna design that replaces cables
with fiber optics for satellite communication applications.

- (U) Demonstrate single mode fiber optics which increases traffic
capacity in fiber optic local area networks.

(U) FY 1990 Planned Program:
- (U) Demonstrate survivable, multimedia communications network

architectures.
- (U) Demonstrate anti-jam/low probability of intercept

capabilities of acoustical charge transport devices.

(U) FY 1991 Planned Program:
- (U) Develop modular modem processor and millimeter wave

integrated circuit components for transition to mobile

U 0113
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satellite communications terminals.
- (U) Integrate distributed adaptive network technology into

satellite ground terminals for secure, survivable
communications.

(U) Program to Completion: This is a continuing program

(U) Work Performed BY: RADC managed project. Major contractors:
Electronic Decision Inc, Chatsworth, CA; Hughes A/C Co,

Torrance, CA; Hazeltine Corp., Greenlawn, NY; Poly-Scientific

Litton Systems, Blacksburg, VA.

(U) Related Activities:
- (U) PE 0603617F, C3 Applications
- (U) PE 0603726F, C31 Subsystem Integration
- (U) PE 0603789F, C31 Technology Development
- (U) PE 0303126F, Long Haul Communications
- (U) There is no unnecessary duplication in the Air Force or DOD.

(U) Other Appropriation Funds: None

(U) International Cooperative Agreements: None

5. (U) Project 4594, Intelligence Technology: The Air Force needs
technologies which improve and automate Air Force capabilities to

process, fuse and d'sseminate useful and timely intelligence
information. This effort improves recording and handling techniques
for timely processing, storage and dissemination of extremely high
data rate, large volume intelligence information. It provides for
rapid recording, storage and retrieval of high data rate, large
volume intelligence data; develops signal processing directed at
signal intelligence exploitation, information deception, and

unintentional emissions; develops technology for correlation and
fusion of multisource data; provides advanced processing techniques
for the receipt, correlation analysis and display of target reports

from advanced sensor systems; supports advanced weapon systems
through the exploration of multi spectral, multi-source imagery; and
provides advanced techniques for charting and geodesy data
processing.

(U) FY 1988 Accomlishments:
- (U) Developed and evaluated speech processing system to extract

high quality voice from a high noise environment.
- (U) Demonstrated the feasibility of knowledge based software for

monitoring foreign space launches.

(U) FY 1989 Planned Proram:
- (U) Develop technique for exploiting airborne spectrometer data

for countering denial and deception techniques.
- (U) Develop an Artificial Intelligence based automated imagery

exploitation system for 1dentifying ground targets.
- (U) Develop voice synthesis technique for a battle management
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inforration display system.

(U) FY 1990 Planned Progra.:
- (U) Complete investigation of crystalline 3-D memories, optical

random access memories, and cache memories.
- (U) Develop wideband analog recording to increase data capacity

for intelligence systems.

(U) FY 1991 Planned Program:
- (U) Complete design of an expert system for electronic

intelligence analysis to increase speed and accuracy of
electronic intelligence reporting.

- (U) Deliver model of speech processing system to provide clear
voice communications for improved air crew performance in

heavy cockpit noise.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: RADC managed project. Major contractors: GTE
Government System Inc, Boston, MA; Gould Defense System Inc,
Chicago, IL; Automatic Inc, Falls Church, VA; Harris Corp.,
Melbourne, FL; PAR Technology Corp, New Hartford, NY.

U) Related Activities:
- (U) PE 0603260F, Intelligence Advanced Development
- (U) PE 0603726F, C31 Subsystem Integration
- (U) PE 0604750F, Intelligence Development
- (U) The Is no unnecessary duplication in the Air Force or DOD.

(U) Other Appropriation Funds: None

(U) International Cooperative Agreements: None

6. (U) Project h600, Electromagnetic Radiation, Devices and Components:
The Air Force needs technology for the generation, control,
processing and radiation of radio frequency, microwave and
millimeter wave energy for C31 systems. The most promising
technologies for improving C31 systems are electromagnetic
scattering (from targets and clutter), monolithic microvave,
millimeter wave integrated components, and antennas/electromagnetic
wave propagation. This project develops a technology base for
electronic and electro-optic devices, electromagnetic device
materials and devIce radiation hardening for C3I systems; develops
optic technology for electronic intelligence processing and data
storage, real-time target recognition, control of large phased array
antennas, and processing of various space sensors.

(U) FY 1988 Accomplishments:
- CU) Developed wideband optical transmitter to simplify and speed

up electrical to optical conversion.

- (U) Transitloned splice technology for tactical fiber optical
cable.
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(U) FY 1989 Planned Program:
- (U) Complete design of radomes to reduce radar cross section of

antennas.
- (U) Complete development of multi-band infrared camera for

aircraft signature measurement using platinum silicide
technology.

- (U) Develop digital optical coprocessor to increase speed for
electronic intelligence applications.

(U) FY 1990 Planned Program:
- (U) Test universal galluim arsenide direct digital frequency

synthesizer for improved anti-jam systems.
- (U) Complete evaluation of phase-only optical filter for

noncooperative target recognition.

(U) FY 1991 Planned Program:
- (U) Test the impact of high temperature superconductivity

material for lower noise in millimeter wave integrated
components.

- (U) Develop devices for optic generated microwave signals for
phased array antenna systems.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: RADC managed project. Major contractors:
Texas Instrument Inc, Dallas TX; Hazeltine Corp, NY; Hughes
Aircraft Co., Torrance, CA; Eastman Kodak Co, Rochester NY;
FGG&G Raticon, Sunnyvale, CA.

(U) Related Activities:
- (U) PE 0603726F, C31 Subsystem Integration
- (U) PE 0603789F, C31 Technology Development
- (U) PE 0303126F, Long Haul Communications
- (U) There is no unnecessary duplication in the Air Force or DOD.

(U) Other Appropriation Funds: None

(U) International Agreement: None

7. (U) Project 5581, Command and Control Technology: The Air Force needs
technologies which advance capabilities in C31 by providing
strategic and tactical field com- nders with improved techniques for
the processing and presentation of information for battle
management. Technologies being developed will increase the
capability, quality and reliability while reducing the cost of
computer resources in weapon systems. This program develops systems
that automate and streamline the command and control process. It
also improves software engineering tools; software development
methodologies and computer based tools; and software quality
specification, measurement and assessment. This project develops
advanced computer software modeled after human information
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processing and capable of providing vast irprovement in military

decision processes. It also develops techno±uoy in distributed
systems, data bases, and optical computing: develops distributed
operating systems, fault tolerance mechanisms and prototype
evaluators; and develops technologies associated with

knowledge-based, expert, distributed databases.

(U) FY 1988 Accomplishments:
- CU) Demonstrated computer architecture for evaluation of large

scale, real-time Artificial Intelligence based systems.
- (U) Determined performance parameters of a digital optical

computer to reliably process very large amounts of

information at speeds four times that of current computers.

(U) FY 1989 Planned Program:
- (U) Evaluate Knowledge Based Software Assistant models for

distributed operating systems.

- (U) Complete designs for digital optical computers.

(U) FY 1990 Planned Program:
- (U) Modify the Software Life Cycle Support Environment, a

integrated set of support software tools, to provide
knowledge-based enhancerents.

- (U) Demonstrate zrultlple host interconnection of computers using

distributed configurations.

(U) FY 1991 Planned Prograr:
- CU) Complete logic modeling and system definition for the

software engineering workstation.
- (U) Evaluate potential of commercial database management systems

to support distributed tactical data bases.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: RADC managed project. Major contractors:
Syracuse University Skytop, NY; IITRI, Chicago, IL; Computer
Science Corp, Falls Church, VA; Computer Corp, NJ; Honeywell
Inc, St Petersburg, FL.

(U) Related Activities:
- (U) PE 0603617F, C3 Applications
- (U) PE 0603728F, Advanced Computer Technology
- (u) PF 0603789F, C32 Technology Development
- (U) The is no unnecessary duplication in the Air Force or DOD.

(U) Other Appropriation Funds: None.

(U) International Cooperative Activities: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 00603106F Budget Activity: #2 - Advanced Technology
PE Title: Logistics Systems Technology Development

A. (U) RESOURCES ($ in Thousands):
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2745 Logistics for Combat Readiness Maintenance
258 3,175 75 100 Continuing TBD

2940 Computer Technology for Systems Design and Maintenance
5,210 5,836 3,931 5,059 Continuing TBD

2950 Integrated Maintenence Information System (IMIS)
2,848 5,951 5,610 8,310 Continuing TBD

Total 8,316 14,862 9,616 13,469 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Primary development program for DoD

Computer-Aided Logistics Support (CALS) initiative. CALS will replace

the current paper-based technical information system with efficient and
easily updated electronic data management. This program element will:
improve the way maintenance considerations are designed into weapons
systems; make engineering and maintenance data electronically available

throughout the lifetime of weapons systems; allow faster determination
of the best balance of conflicting manufacturing and performance re-
quirements for more reliable and supportable weapons; provide more
realistic computer-based logistics planning and combat capability as-
sessment models; and develop portable electronic job aids to assist
maintenance technicians so that they can accomplish more kinds of
diverse tasks. This technology supports "Rivet Workforce" goals (e.g.,
reduce number of maintenance specialties from 24 to 6 for the Advanced
Tactical Fighter (ATF)). This is the only R&D supporting Phase III of
the Air Force Technical Order Management System (AFTOMS) -- a $400M
program to computerize technical data. Variations in funding level are
due to OSD directed actions (see FY 88, 89, and 90 project bullets).

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2745, Logistics for Combat Readiness Maintenance: Develops

computer models to predict requirements for people, spare parts,
maintenance skills and repair activity associated with deployment,
battle damage, and intense wartime use of weapon systems.

(U) FY 1988 Accomplishments:
- (U) Transition of analysis software and a classified data base

on actual combat maintenance to the DOD Survivability,
Vulnerability Information Analysis Center.

(U) FY 1989 Planned Program:
- (U) As directed by the Office of the Secretary of Defense

$3.1 Million transfers to PE 00603001A.
- (U) Test a computer model which predicts the impact of reduced

numbers of maintenance specialties.
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Program Element: #0603106F Budget Activity: #2 - Advanced Technology
PE Title: Logistics Systems Technology Development

(U) FY 1990 Planned Program:
- (U) Work on joint service application of the above mentioned

computer maintenance model with the Army Research Inst.

(U) FY 1991 Planned Program:
- (U) Plan integrated test of above mentioned model with Project

2950, electronic flight line maintenance aids.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AF Human Resources Laboratory, Logistics
and Human Factors Division, Wright-Patterson AFB OH.

(U) Related Activities:
- (U) PE #0602202F, Human Systems Technology.
- (U) PE #0602205F, Personnel, Training and Simulation.
- (U) PE #0603007A, Human Factors, Personnel and Tng Adv Tech.
- (U) PE #0603205F, Aerospace Vehicle Technology.
- (U) No unnecessary duplication within the Air Force or DoD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 2940, Computer Technology for Systems Design and
Maintenance: Develops Computer-Aided Design (CAD) technologies to

allow designers to consider reliability and maintainability (R&M)
and logistics early in the design of weapons systems. Another
effort, Integrated Design Systems (IDS), develops methods to
electronically capture digitized contractor design and technical

information data bases and use them for subsequent modification and
reprocurement of parts.

(U) FY 1988 Accomplishments:
- (U) Transitioned software which allows USAF oversight of

contractor weapon system trade-off studies.
- (U) Integrated CAD tools for R&M trade-offs into the design

process for new Integrated Electronic Warfare System.

(U) FY 1989 Planned Program:
- (U) Evaluate methods for digitized capture and use of technical

information data bases at Air Logistics Centers.
- (U) Joint project with Army to design R&M trade-off analysis

for mechanical systems.

(U) FY 1990 Planned Program:
- (U) IDS program delayed due to OSD directed budget reduction.
- (U) Improve computer-aided maintainability design by modeling

the dynamics of a maintenance technician's limbs.
- (U) Limited field test of integrated information modeling and

management system at an Air Logistics Center.
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Program Element: 00603106F Budget Activity: #2 - Advanced Technology
PE Title: Logistics Systems Technology Development

- (U) Test CAD design software, specifications and standards for
Air Force wide use as a design evaluation tool.

(U) FY 1991 Planned Program:
- (U) Improve computer-aided maintainability design by modeling

multi-person team maintenance operations.
- (U) Demonstrate access to technical data bases by Air Logistics

Centers, Air Force Logistics Command, and contractors.
- (U) Demonstrate design workstation for on-line trade-offs among

R&M and supportability during system design.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AF Human Resources Laboratory, Logistics
and Human Factors Division, Wright-Patterson AFB OH; AF Wright
Aeronautical Laboratories, Wright-Patterson AFB OH; Rockwell
International, Los Angeles CA; Systems Research Laboratories,
Beavercreek OH; General Dynamics Corp, San Diego CA; and Boeing
Computer Services, Seattle WA.

(U) Related Activities:
- (U) PE 00602201F, Aerospace Flight Dynamics.
- (U) PE #0603205F, Aerospace Vehicle Technology.
- (U) PE #0602205F, Personnel, Training and Simulation.

- (U) PE #0604740F, Computer Resource Management Technology.
- (U) No unnecessary duplication within the Air Force or DoD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 2950, Integrated Maintenance Information System (IMIS):
This project is developing a portable computer to display instruc-
tions and fault diagnosis to flight line maintenance technicians.
It will allow replacement of the paper-based Technical Order system
with a digital system. It will link all technical order, diag-
nostic (including built-in weapon system tests), training, sche-
duling, control, management and supply information required by

maintenance technicians. This will significantly increase the
productivity of maintenance and support personnel and resiliency of
maintenance organizations in combat.

(U) FY 1988 Accomplishments:
- (U) Joint service test of shop computerized maintenance aid

system demonstrated 50% less troubleshooting time, 30%
better fault identification, decreased false part removal.

- (U) Development of diagnostic techniques for integrating tech-
nician's maintenance aid with on-board test.

- (U) Draft specifications for standardized development of
digital data based maintenance instructions to ATF.
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Program Element: #0603106F Budget Activity: #2 - Advanced Technology
PE Title: Logistics Systems Technology Development

- (U) Program delayed due to OSD directed budget cuts.

(U) FY 1989 Planned Program:
- (U) This year's program includes a $2.OM OSD directed enhance-

ment in maintenance diagnostics research and development.
- (U) Initial field tests of portable maintenance aiding and

diagnostic technology on flight line using the F-16.
- (U) Joint test of diagnostics with the Navy F/A-18.
- (U) Test specification for generation, update and presentation

of pageless digital technical orders for ATF and AFTOMS.
- (U) Initiate program to interconnect stand-alone portable tech-

nician maintenance aids to base maintenance and supply.
- (U) Transition draft specifications to weapons systems.

(U) FY 1990 Planned Program:
- (U) Complete joint service test with Navy on F/A-18.
- (U) Continue development of Joint Service specifications for

pageless technical data.
- (U) Continue development of advanced display screens and compo-

nents for flight line use.
- (U) Incorporate supply interface, reporting, and automated

access to pilot debrief into base-wide IMIS prototype.

(U) FY 1991 Planned Program:
- (U) Provide functional specifications for flight line main-

tenance aiding system.
- (U) Continue development to aid flight line maintenance with

artificial intelligence systems.
- (U) Continue development of IMIS functional demonstration pro-

totype for base level field test.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AF Human Resources Laboratory, Logistics
and Human Factors Division, Wright-Patterson AFB OH; Systems
Research Laboratories, Beavercreek OH; General Dynamics Corp,
San Diego CA; MCDonnell Aircraft Corp, St Louis MO.

(U) Related Activities:
- (U) PE #0602205F, Personnel, Training and Simulation.
- (U) PE #06O4740F, Computer Resource Management Technology.
- (U) PE #0207219F, Advanced Tactical Fighter.
- (U) PE #0604708F, Generic Integrated Maint. Diagnostics Sys.
- (U) PE #0603721N, Integrated Diagnostic Support.
- (U) No unnecessary duplication within the Air Force or DoD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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7i 1990/1991 BIIhUML sZaz meWarIm smD

Progrnm 1 t1: " Adget Activity: 2 - Avanced Techbloa

A. (U) M (S in I mUM2dM)
Projesat
PA Ger 6 FT 1988 P 1989 7! 1990 Fy 1991 TO Total

2273 IOtgrated ZletXuiio arfare ystm (fMM)
36,452 1,100 1,500 3,500 0 79,846

2538 IMtgrated Mmic ions, vigation, Identification Avionics (ICKW
15,422 4,100 3,410 8,185 0 91,379

2734 VIC0-bsed mzbSystin
18,629 22,763 27,6S4 16,303 0 106,607

3003 Mn Signal Processor
14,626 6,016 0 0 0 37,098

3062 Pavesrinter

T071L 85,129 37,079 36,364 31,788 0 325,630

B. (U) E DW R=IPl'I Qf f 0 , : Provides proof-of-coancept devalpmt
sad 1nt1ation of 'YMc-bssed advaned integrated modular avionics
for the Avancd Tactical Fighter (MY) with applicability to the Navy
Advanced Tactical Aircaft -12) n Army Light MeeoCPter,
Qpedju~a1e (ME). Bui1ds adved eloMt sodel (AM)
subsstm udr onagn t guidanc of the MT SM and the Joint
n vionics Workin G (JTEOM.

C. (U) fJfl'Wl =TIX IKr m 1 f 810 TmLLI1 lI 3011t
FY 1990 AM PY 1991

1. (U) Migat 2273: nin. Threat Wazin and M Suite for
umi (marvable Aircraft which can be fully integrated into
Integrated Avionics suite of AFT/ATW M.

(U) P! 1988 A9x9lisMtA:
- (U) ontiaued q dstAtiidation phase
- (U) Omlated initial flight d of key umors
- (U) initiated developmnt of hMm sanor modul
- (U) Began s4ig, of oore configuration for M

(U) PY 1989 flamd Pr -m:
- (U) Transition fL D ValM and K development into

Progr Elemnt 06042S01 for pre-7M construction
of ore DU aile nt.

(U) 7! 1990 Plarmd P rm:
- (u) n]o upport and travel funding continues at a low level

project teuinatem in this PZ in 1991.
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Program Element: 00603109F Budet Activity: #2 - Advanced Technoloay
PE Title: IDNSICNID

(U) PY 1991 Planned Pr2gM:
- (U) Program Office s1nort and travel funding contmnes at a

low level; project transfers to P8060425OF in FY 91
- (U) Deliver INOW syst= digital model to the AF and Navy

(U) Work Perfogmed By: In-house work by the ATF SPJ,
right-Patterson ArB, on. Major contractors are cop, San

Diego, :h; Westinghouse Electric, Baltimore, MD; Sanders
ASSoC, Nashua, NH; and General Electric, Utica, NY.

(U) Related Activities:

- (U) PE 0604250F, Integrated EW/QNI DevelopmSnt
- (U) PE 0603230P, Advanced Tactical Fighter
- (U) There is no unnecessary &Vlication of effort within the

AirForce or the Department of Defense.

(U) mim AP I Fm (S in Thousands): none

(U) International Cooperative Pareets" none

2. (U) Proiect 2538 - IC!N3k: Integrated, VESIO-based, modular
cmmmications, Navigation, and Identification system applicablc
to the Integrated Avionics Suite of ATF/AR/IM.

(U) FY 1998 Aggooolisbments:
- (U) Continued fabrication of ICI AC1 modules and software

sofule codeing
- (U) Sucefully passed brasaboard dmnstration milestones

(U) FY 1989 Planned ProoruM:
- (U) Final fabrication of ACK teziinals
- (U) Test, and deliver AEK #1 (Arty eight-wavefom

configuration).
- (u) Re-code operating system and radio fumcion software

modules into Ada.

(U) FY 1990 Planned Program:
- (U) Fabricate, test, and deliver A14 tezninals 2, 3, & 4.
- (U) Code Navy-unique radio tction software modules.
- (U) Initiate conversion of radio frequency (R) modules

into S3-E configuration.

(U) FY 1991 Planned Pror=:
- (u) Fabricate ICMA tensinals 3 and 4 .nto Integrated

Electruagnetic Spectrtn Simalator (MS) facility at
Wright Patterson APB, OR.

- (U) Complete recodeing of software into Ada and conversion of
R modules to SEU-E foat.

(U) rrM to Q:vleton: Transitions to PE64250F.

(U) Work Performed BY: In-house work by the ATF S1,
Wright-Patterson AFB, CH. Major contractors ar TVi Corp, San 0 0123
Diego, C and RcWel-Collins, Cedar Rapids, Th.
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Progrim Elmnt: #6031 Budget Activity: #2 - Advagiced Tecolow
PE Title: aeeggm

- (U) IS 06042501 Integrated ZW/MIl
- (U) PE 06032301 Advned Tactical Fighter
- (U) T1are is no uncessary duplication of effort within the

Air Force or the Deparmet of Defense.

3. (U) Proiect 3003 - OXXs Bignal-Proessor: This progrim consists of
the heart of the flin/OUA Ybdualr Avionics Bystam

chiecuuethe cmmn siginal processor, which supports the
JitIntegrated Avionics Workin Group in developing the con

Avionics Baseline for AT/AMVH/IX Integrated Avionics.

-(U) Continued upport for conversion of other projects into
stanard line replaceable module format (ICHM, URR,
VIC 1750)

M ()continued refiemnt of modhile specifications and

- MU Co~1eted initial standards development
- (U) Supported JIM1 govenet-industry form to refine

spae

(U) PY1989 Planne pzoarw:
- (U) Publish initial ATY modlar avionics FSD specifications
- (U) Deliver initial signal processor modules and software to

the Ultra Reliable Radar program for itgaonto the
advanced active array radar

- (U) Perform initial risk reduction deo

(M M7990 Planned Program:
- (U) Funds remved to sup~port other 060 directed funding

priorities thu ending program in 171909.

(U) FY1991 Planed Proaru: Not Ih~licable

(U) Work Performd By: In house work condcted by the AF avionics
laboratory and the T 00. Contractor development effort
performd by 33K O~ter Corp., Manassasa, Va.

(U) lae Atviis
-(U) Progrim Elamnt 06042501, Integrated Dr/Oilc.
M U Prograls Elin1 06032251, DOD Ocinn Prograiming

Languge (Ada).
M (U)Prgrus Elmet 06032301, Advanced Tactical Fighter

(U Other apRocridatign Funds: none
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Program Element: #0603109F Budget Activity: #2 - Advanoed Tecbnoloiy
PE Title: INEWJIC Develoment

(U) International Cooperative Areements:

4. (U) Project 3062 PAVE SPRINTER: integrates elements of the
Integrated Avionics Suite into test bed aircraft and conducts
flight demonstrations and tests.

(U) FY 1988 Accculistments:
- (U) Continued development of five-function nodular ICNIIA from

Project 2538.

(U) FY 1989 Planned pp M:
- (U) Prepare for F-16 flight demonstration of five-function

ICNIA
- (U) Coplete hardware and software design of flyable Am

(U) FY 1990 Planned Program:
- (U) Begin flight dmonstration of five-function IaIA in F-16.
- (U) Conduct intial maintainability demostrations

- (U) FY 1991 Planned Program:
- (U) Flight test elements of Integrated Avionics as required to

resolve questions arising from the ATF Dam/Val Phase and
the ground avionics prototypes.

- (U) Couplete demonstrations

(U) Work Performed by: The in-house organization responsible for
all projects in this PE is the Advanced Tactical Fighter SnP,
Wright-Patterson APB, CH. Contractors primarily involved in
individual projects are TIV, Inc., San Diego CA.

(U) Related Activities: none

(U) Other Appropriation Funds: none

(U) International Cooperative Agree ents: none
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7! 1990/1991 BnmmL F=6z DcPIVE sm3Oa

Program Zimit: #06031 project Nmber: 273
Pff Title: IN BICNIio Sidget Activity: 2-

Technolocv Devel-t

A. M(U) MM (S In Tbosands)

Popular F! 1988 F! 1989 F! 1990 F! 1991 TO Total

VC17S50A Data Promessor
18,629 22,763 27,626 16,300 N/A 106,607

B. (u) == ~pox'IW c7 xisSIQ1 UMMM AMJ OYSTD( MPABILIT: This
progru develops and tests key vIwc-based integrated avionics modles required
for the DuVal Phase of the Advanced Tactical Fighter and its ground avionics
pOtotyype. Thee oma digital modules are integral to the DflWBand ICNIA
deelcpsnt, efforts and are specified ide joint standards by the Joint

Integrated Avionics Working GrO. To support the J33k mon module
validation and verification, this project fundis the Dmnstration Of avionics
Module Zichuqeability via Siuzlaition (L2) effort. The D~NES is a state of
the art uiwlaition tool with the capability to handle large Scale circuit
designs ~mnto the logic gate level. This siulation offers goVemxt
validation and verification of module design before extensive vI9C chip and
hardwre fabriain and pemits early software integration ahead of harduware
availability.

c. (u) pnom Aco~lasUmES ANDPLNS

1. (U) F! 1988 Agomlislets:
- (U) Fabricated 'VISC Mil-Btd-1750A data processor module set.
- (U) CotiMe integration studies of this design and dweaOPMent

to the VHSIC Cinn Signal Processor (SP) module set.
- (u) initiate develpmet of 1ate color liquid crysta high

resolution cockpit avionics display unit.
- (U) Awarded contract for the iMM develpmet

2. (U) FY 1989 Planned Proar:
-(u) oatimie deliveries of VJ*SIC 1750 advanced development Module

sets to other avionics lab projects, including CSP
-(U) integrate VMC 17S0 modules into CSP
-(u) Ootirm color liquid crystal cockpit display develpmet
-(U) initiate deelgt of VHSIC (phase I) 32-bit central

processing unit (CPU) module
-(U) Install EAM smilation at a neutral goverit location
-(u) oonct initial DMM ierpaility aintai no

Cton Signal Processor designs

3. (U) E! 1990 PluMed RO=:
- (u) con&wt module validation G verification demnstration
- (U) C=splete color cockpit display development

UNCLASSIFIED 02



UNCLASSIFIED

Progrn Element: #06031091 Project NLber: 2734
PE Title: nms Budg et Activity: #2 - Advanced Teclmoloav De'loplmnt

4. (U) FY 1991 Planned PRorM:
- (U) 0ontinue 32-bit CPU nMldhe developmet
- (U) Continue DAMS in rility dmnstrations

5. (U) Proarm to O letion:

- (U) Complete 32-bit CPU Module deVelopment
- (U) Deliver olor liquid crystal displays to ATF integration

facilities

D. (U) WM PEMUO) BY: The in-house organization responsible for all
projects in this PE is the Advanced Tactical Fighter sPO,
Wright-Patterson APB, CU. Contractors primarily involved in individual
projects are:
- International Business Machines Corp., Oswego, New York and

Westio
Electric Corp., Baltimore, Maryland.

- Lockheed Aircraft Corp., Burbank, California and Northrop Aircraft,
Hmthorn, California.

- General Dynamics Corp., Ft. Worth, Teas and TIW, Inc., San Diego
c(k.

- ARINC Research Corp, Annapolis, alryland.

E. (U) Q3PAMIBON WITH FY 1988/FY1989 rzqCRFLIV" SIaRY:

7MP OF I Imact of System Capabilities I pact on Schedule. Ipact on
IHMI F! 1990 Cost

Tech none luxe node
Scd none D noe
Cost OWne nne now

NAITIVE DIPTICM C
1. ThaflICL S; ncne
2. C= Z FW : Dne
3. COS T CHANMIS:

F. (U) Paxm DOCUME0 aa:

- (U) TAP 5(N 304-80, Advanced Tactical Fighter

G. (U) REATED T'IV1',8:
- Progr Element 06042SOF, Integrated ED/VI Developmnt.
- Progzm Elent 0603225F, DoD C n Programing Language (Ada).
- Program Element 0603230F, Advanced Tactical Fighter
- Program Element 0603109N, ]WS/ICM(T
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rmogzi lmmt: #06031.0 project aber: IM
E Title: qLZp g Anctivity: 2 - Admpmv Td ov DTvflMil9t

H. (U) OMMAUDFM =PE: W/A

I. (U) ONE'.MMI COP9F'ffM AGO M:

J. (U) KLOMMMM

1. (U) Deliver VWXC 1750A XWu Jul 88 - Jun 89
2. (u) Iaterate uolew into T A Mar 89 - Jul 90
3. (U) Initi qzou lab dM Jul 89
4. (u) Flying lab a Jan 90
S. (u) Begin iO Jan 91
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FY 1990/FY 1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603112F Budget Activity: #2 Adv Tech Devel
PE Title: Advanced Materials for Weapons

Systems

A. (U) RESOURCES ($ in Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number & Actual Estimate Estimate Estimate Complete Program
Title

2100 Laser Hardened Materials
*0 *0 10,638 11,733 Continuing TBD

3153 Nondestructive Inspection Development
*0 *0 2,478 2,940 Continuing TBD

TOTAL *0 *0 13,116 14,673 Continuing TBD

*Project 2100 was funded in Program Element 0603211F, Aerospace Structures
and Materials, at $7.0064 in FY 1988 and $8.416M in FY 1989. Project 3153
was also funded in Program Element 0603211F at $1.513M in FY 1988 and $2.650M
in FY 1989.

B. (U) BRIEF DESCRIPTION OF ELEMENT: Program Element 0603112F, Advanced
Materials for Weapon Systems, was created from the materials portion of
Program Element 0603211F, Aerospace Structures and Materialc to
accelerate the transition of materials to current and future weapon
systems. Future Air Force systems will rely on materials technology for
increased performance, longer life, improved reliability and maintain-
ability, and low producibility costs. Currently we have no program for
transitioning new materials to Air Force systems other than projects
2100 and 3153. New developments in 0602102F, Materials, must wait for
an advanced development component demonstration or manufacturing tech-
nology demonstration in order to complete materials developments.
Beginning in FY 1990 Program Element 0603112F will develop the necessary
processing and scale-up data on new classes of advanced materials for
their respective applications. Having this new program element will
shorten the transition time of new materials. Presently this Advanced
Development program demonstrates subsystem applications of hardening
techniques against low, medium, and high power laser threats in mission
scenarios, and advanced nondestructive inspection techniques for Air Force
systems. These new technologies are required to provide current and new
aerospace systems the capabilities to protect against laser threats and
to reliably inspect aerospace structures.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 3153, Nondestructive Inspection Development: This project
develops and demonstrates advanced nondestructive inspection and
evaluation (NDI/E) methods to accurately monitor performance integ-
rity and detect failure-causing defects in weapon system components
and materials. Improvements in NDI/E capabilities and accuracies
are critical to meeting structural integrity requirements for aero-
space systems. Engineering and operational experience has estab-
lished that NDI/E capabilities have a strong influence on design
and manufacturing processes and maintenance practices. However,
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Program Element: #0603112F Budget Activity: #2 Adv Tech Devel
Title: Advanced Materials for Weapons Systems

measurements of reliable flaw detection capabilities for in-service
Nondestructive Inspection and Evaluation (NDI/E) equipment show a
serious deficiency compared to requirements. This project examines

new methods to reliably detect material and structural flaws that
are an order of magnitude smaller than those detectable with current

practice.

(U) FY 1988 Accomplishments:
- (U) Initiated two efforts to develop new X-Ray Computed Tomog-

raphy. This technology is an offshoot of the medical CAT
Scan capability upgraded to meet aerospace requirements
including new equipment and methods for backscatter, dual
-energy, and laminographic computed tomography.

(U) FY 1989 Planned Program:
- (U) Complete prototype equipment fabrication and initiate major

testing and validation efforts on new Computed Tomography
equipment applications and procedures.

(U) FY 1990 Planned Program:
- (U) Continue major testing and validation effort on new Computed

Tomography equipment and procedures.
- (U) Initiate a program to develop full-scale composite structure

NDI/E prototypes which feature rapid field-level impact
damage site location, rapid scanning, data acquisition, and
accept/reject decisions. This capability will greatly
enhance composite structure supportability in Air Force
systems.

(U) FY 1991 Planned Program:
- (U) Complete NDI validation testing and document cost effective

procedures for critical applications of Computed Tomography.
- (U) Initiate a program to develop portable real-time filmless

radiography for field and maintenance depot use.

(U) Work Performed By: This project is managed by the Materials
Laboratory, Wright-Patterson AFB OH. The two contractors
include Northrop Aircraft Co, Hawthorne CA; and Boeing Aerospace

Co, Seattle WA.

(U) Related Activities:

- (U) Integrated with Materials (PE 0602102F), Air Force Manufac-
turing Technology Program (PE 0708011F), and the Air Force
NDI Program Office, San Antonio TX.

- (U) Coordination with other Department of Defense and govern-
mental activities is maintained. No duplication of effort
within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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FY 1990/FY 1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603112F Project Number: 2100

PE Title: Advanced Materials for Weapons Budget Activity: #2 Adv Tech Devel
Sys tems

A. (U) RESOURCES ($ in Thousands)

Project Title: Laser Hardened Materials

Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Estimate Complete Program

Laser Hardened Materials
X *0 10,bJ8 11,733 Continuing TBD

*Project 2100 was funded in Program Element 0603211F, Aerospace Structures

and Materials, at $7.006M in FY 1988 and $8.416M in FY 1989.

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENTS AND SYSTEM CAPABILITIES: This

project develops and demonstrates new materials and design concepts for

protection of Air Force space and airborne systems and personnel against

laser radiation. A significant threat exists for all Air Force systems
and aircrew. The threat is projected to grow considerably in the near
term. This project develops the materials and passive techniques to

protect susceptible components and subsystems to specific laser threats

and demonstrates these approaches on representative hardware to ensure

that validated hardening options are available for transition to Air

Force systems. Goals of the program include protection against inter-

ference of automated subsystems (spoofing), denial of information to
subsystems (jamming), and functional damage. The program seeks to

ensure system mission accomplishment both during and after the laser

threat encounter.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

I. (U) FY 1988 Accomplishments:

- (U) Transitioned single wavelength laser protection technology
to the Maverick missile system program office.

- (U) Tested laser hardening options for precision guided munition

seekers.
- (U) Tested aircrew visors which provide laser flash effects protec-

tion and damage protection.

- (U) Hardware delivery for testing of laser hardened visible-near

IR electro-optical system.

2. (U) FY 1989 Planned Program:
- (U) Test laser hardening of visible-near IR electro-optical system.
- (U) Initiate a program to provide advanced broadband laser eye

protection. This technology covers the interim between fixed
wavelength protection and true agile protection.

- (U) Initiate program to evaluate laser vulnerability of aircraft
structural materials.

- (U) Initiate development of innovative optical sensor designs which
emphasize both performance and laser survivability for future

optical sensors.
U0131
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Program Element: #0603112F Budget Activity: #2 Adv Tech Devel

Title: Advanced Materials for Weapons Systems

- (U) Initiate development of high temperature laser hardened trans-

parency materials.

3. (U) FY 1990 Planned Program:

- (U) Begin testing advanced broadband laser eye protection.

- (U) Perform damage assessments to evaluate laser vulnerability

of aircraft structural materials.

- (U) Critical review of optical sensor designs which emphasize both
performance and laser survivability. Transition to system

designers.

- (U) Initiate program to protect tactical aircrews from variable

frequency (agile) lasers.

4. (U) FY 1991 Planned Program:
- (U) Test high temperature laser hardened transparency materials.

- (U) Continue testing advanced broadband laser eye protection.

- (U) Select, fabricate, and test components to evaluate laser
vulnerability of aircraft structural materials.

- (U) Critical review of concepts to protect tactical aircrews from

variable frequency (agile) lasers.

5. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: This program is managed by the Materials Laboratory,
Wright-Patterson AFB OH. The four contractors include McDonnell-Douglas

Corp, St Louis MO; Texas Instruments, Dallas TX; Rockwell International,

Thousand Oaks CA; and Sierracin Research Corp, Sylmar CA.

E. (U) COMPARISON WITH FY 1988 DESCRIPTIVE SUMMARY:

TYPE OF I Impact on

CHANGE Impact of System Capabilities Impact on Schedule FY 1990 Cost

Tech N/A N/A N/A

Sched N/A N/A N/A

Cost N/A N/A N/A

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: N/A
2. (U) SCHEDULE CHANGES: N/A
3. (U) COST CHANGES: N/A

F. (U) PROGRAM DOCUMENTATION:
- (U) Program Management Directive (PMD) 2140(16)/0603211F

- (U) TAC Statement of Operational Need (SON) 304-80, Sensor Protection

- (U) AF SON 505-87, Personnel Protection
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Program Element: #0603112F Budget Activity: #2 AdD Tech Devel

Title: Advanced Materials for Weapons Systems

- (U) SAC SON (Draft), Canopy Hardening

G. (U) RELATED ACTIVITIES:
- (U) Coordination with other Department of Defense and governmental

activities such as the Tri-Service Laser Hardening Materials and

Structures Working Group.

- (U) Integrated with PE 0708011F, Air Force Manufacturing Technology

Program; PE 0602102F, Materials; PE 0602202F. Human Systems

Technology; PE 0603231F, Crew Systems Technology; and PE 0604706F,

Aircrew Laser Protection.

- (U) No duplication of effort within the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable.

J. (U) MILESTONE SCHEDULE:

1. (U) Reconnaissance Optics Hardening Test 2 Qtr 89

2. (U) Balanced (Performance/Hardening) Sensor Program

Critical Design Review (CDR) I Qtr 90

3. (U) Variable Frequency Laser Eye Protection CDR 2 Qtr 90

4. (U) Out-of-Band Protection for Canopies and Structures Test I Qtr 91

5. (U) "Smart" Laser Eye Protection for Aircrews CDR 3 Qtr 91

6. (U) Optical Switches Contract Start 4 Qtr 91
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FY 1990/1991 BIENNIAL N)T&E DESCRIPTIVE SUMMAKY

Program Element: #0603202F Project Number: 668A
Title: Aircraft Propulsion Subsystem Budget Activity: #2 Adv Tech Devel

Integration

A. (U) RESOURCES ($ in Thousands)
Project Title APSI
Popular PY 1988 Fy 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Completion Program

APSI 19,394 20,905 23,152 27,771 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technology program pro-
vides for the design, development, test and assessment of advanced air-
breathing propulsion system technologies applicable to a broad range of
subsonic, transonic/supersonic, and high Mach aircraft. its objective
is to functionally demonstrate and assess advanced turbine propulsion
system component and integration technologies. The payoff of this
program is improved engine structural durability, lifecycle cost, and
performance along with enhanced airframe/propulsion system integration.
The APSI program has three distinct tasks. Task I deals with system
component technology such as advanced low pressure fans and turbines,
engine controls, augmentors, and nozzles. Task II includes demonstrator
engines such as the Joint Technology Demonstrator Engine (JTDE) for
manned rated systems and the Expendable Turbine Engine Concept (ETEC)
for missile applications. These demonstrator engines apply the core
technology developed under the Advanced Turbine Engine Gas Generator
(ATEGG) program. Task III deals with system integration problems such
as inlet and nozzle engine/airframe integration and low observable
technologies. This program will provide aircraft systems with a poten-
tial for longer range, higher cruise speed with lower specific fuel
consumption, surge power for successful engagements, high sortie rates
with reduced maintenance, reduced life cycle cost and improved surviv-
ability rmaulting in increased mission effectiveness. Technology
advances anticipated under this program can result in 35% to 60% reduc-
tions in aircraft takeoff gross weight and a 25Z to 40Z reduction in life
cycle cost compared with current state-of-the-art engines.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Conducted final preparation for test of Expendable Turbine Engines

Concept (ETEC) demonstrators.
- (M) Conducted initial systems tests of fault tolerant electronic fuel

controls.
- (U) Conducted 6 hours of engine testing on full authority digital

electronic fuel controls (for missiles) that cost 80% less and
are 30% smaller and lighter in weight.

- (U) Conducted aerodynamic and signature testing of advanced inlet and
nozzle concepts for advanced super cruise fighter applications.

- (U) Began new start in advanced inlets and nozzles for both missiles
and aircraft in Mach 4-6 regime.

- (U) Completed design and began fabrication of new generation Joint
Technology Demonstrator Engines (JTDE).
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Program Element: #0603202F Project Number: 668A

Title: Aircraft Propulsion Subsystem Budget Activity: #2 Adv Tech Devel
Integration

- (U) Final design completed for Garrett cruise missile prop fan. This
will be tested for signature only. Not engine test.

2. (U) FY 1989 Planned Program:

- (U) Begin instrumentation and assembly of JTDEs.
- (U) Perform system testing (including up to 2000 hours of Combined

Environmental Reliability Tests) of fault tolerant electronic
fuel control.

- (U) Conduct assessments of four Expendable Turbine Engine Concept

(ETEC) demonstrators at subsonic and supersonic conditions.
- (U) Initiate wind tunnel testing of advanced integration concepts for

supersonic cruise fighters with both Conventional Take Off and
Landing and Short Take Off and Vertical Landing (STOVL).

- (U) Complete signature testing of prop fan.

3. (U) FY 1990 Planned Program:

- (U) Begin testing of JTDEs at both General Electric and Pratt and
Whitney which will demonstrate technologies increasing engine
thru6L Lo-w,:ight ratio by 30% and decreasing specific fuel

consumption by 20%.
- (U) Conduct altitude testing of the Garrett ETEC demonstrator engine

at Arnold Engineering Development Center (AEDC).
- (U) Initiate next generation ETEC program jointly with DARPA and

Navy, to include prop fan technology.

4. (U) FY 1991 Planned Program:
- (U) Finish testing General Electric and Pratt and Whitney JTDEs.
- (U) Initiate design of next generation JTDEs which will have combined

cycle/STOVL technologies.
- (U) Finish design and begin fabrication of joint ETEC demonstrators.

5. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: This program is managed by the Aero Propulsion

Laboratory of the Air Force Wright Aeronautical Laboratories, Wright-
Patterson AFB OH. The current contractors involved in this program are:
Allison Gas Turbine Division, Indianapolis IN; Garrett Turbine Engine

Company, Phoenix AZ; General Electric, Evendale OH; Lockheed, Rye Canyon
CA; Pratt & Whitney Aircraft, West Palm Beach FL; Teledyne/CAE, Toledo
OH; and Williams International, Walled Lake MI.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF --- Impact on

CHANGE Impact on System Capabilities Impact on Schedule FY 1990 Cost

Tech None None None

Sched None None None

Cost None None None
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Program Element: #0603202F Project Number: 668A
Title: Aircraft Propulsion Subsystem Budget Activity: #2 Adv Tech Devel

Integration

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: N/A
2. (U) SCHEDULE CHANGES: N/A
3. (U) COST CHANGES: N/A

F. (U) PROGRAM DOCUMENTATION: N/A

G. (U) RELATED ACTIVITIES:
- (U) Exploratory development base provided by Aerospace Propulsion

PE 0602203F, and PE 0602122N, Materials PE 0602102F, and Aerospace
Flight Dynamics PE 0602201F.

- (U) Closely related to Advanced Turbine Engine Gas Generator (ATEGG)
Project 681B, PE 0603216F which is managed from same office and
provides core gas generator development efforts.

- (U) Integrated with the Navy PE 0603210N Advanced Aircraft Propulsion
Systems, basis for cooperative Air Force/Navy demonstration of
advanced engine technology. The Air Force and the Navy currently
have a formal Memorandum of Understanding covering efforts under
the Joint Technology Demonstrator Engine program.

- (U) Part of DOD Integrated High Performance Turbine Engine Technologies
(IHPTET) initiative which combines efforts of Air Force, Navy, Army,
DARPA, and NASA in advanced aerodynamics, materials, and innovative
design capability such that a minimum weight, high core power tech-
nology can be achieved that offers at least 100% improvement over
state-of-the-art technology by the turn of the century.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands): N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A

J. (U) MILESTONE SCHEDULE:

I. (U) Expendable Turbine Engine Concepts (ETEC) Tests Jan 1989
2. (U) JTDE High Efficiency Swept Fan Test Jan 1989
3. (U) ETEC Altitude testing at AEDC Jan 1990
4. (U) Test Mach 4-6 inlets and nozzles for aircraft Oct 1990
5. (U) JTDE Tests Dec 1990
6. (U) Joint ETEC tests Oct 1992
7. (U) JTDE STOVL Tests - Lift Augmentation Technologies Feb 1995
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603203F Budget Activity: #2-Advanced Technology

PE Title: Advanced Avionics for Aerospace Vehicles Development

A. (U) RESOURCES ($ in Thousands)

Project

Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total

Title Actual Estimate Estimate Estimate Complete Program

6qCK Advanced Devices

2,277 4,080 4,210 5,500 Continuing TBD
69DF Attack Management

2,027 3,024 4,000 5,188 Continuing TBD

665A Electro-Optical Targeting Sensors

1,206 5,640 6,315 7,175 Continuing TBD
1177 Non-Cooperative Identification Techniques

900 4,860 4,404 5,240 Continuing TBD
2334 Airborne Radar Electronic Counter-Countermeasures

0* 4,748 5,515 6,177 Continuing TBD
2345 Covert Airborne Communications

1,279 1,750 2,550 3,302 Continuing TBD

2746 Low Probability of Intercept Communications

266 780 0 0 0 NA
2877 Cruise Missile Advanced Guidance

4,196 0 0 0 0 NA

Total 12,151 24,882 26,994 32,582 Continuing TBD

* (U) FY 1988 congressional action consolidated Air Force electronic warfare

funds into Program Element 0604241F to include Project 2334.

B. (IJ) BRIEF DESCRIPTION OF ELEMENT: Principal Air Force source for develop-

ment of advanced avionics technology. Technology supports improve-
ments in fire control for both air and ground targets; electro-optical

sensors for target identification and acquisition; electronic counter-
countermeasures for tactical airborne radars; and covert airborne com-

munications. The program element also supports development of advanced
electronic devices for military needs. The funding increase in the

outyears recovers the program after congressional reductions to the

FY A8/89 programs. Focus of this growth is on target identification,
monolithic device packaging, radar counter-countermeasures improvements,

attack management and electro-optical sensor improvement.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 69CK, Advanced Devices: The requirements for device tech-
nologles developed in this project stem from military unique
needs that cannot be satisfied by commercially available devices.

Examples include: memory/logic monolithic integration; Rolid
state transmit/receive modules for airborne radar array antennas;

laser sources, detectors, and integrated optics for aerospace
electro-optLical sensors and countermeasures applications; and

power supplies for low voltage, high current very high speed

integrated circuit applications. 7.1. J- L a1,,
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Program Element: #0603203F Budget Activity: #2-Advanced Technology
PE Title: Advanced Avionics for Aerospace Vehicles Development

devices which improve the performance, reduce the cost and
increase the reliability of advanced avionics.

(U) FY 1988 Accomplishments:
- (U) Delivered a 2000 element solid state active array radar

antenna to the Advanced Tactical Aircraft Demonstration-
Validation radar contractor for risk reduction testing.

(U) FY 1989 Planned Program:
- (U) Test low voltage, 200,000 hour long life, power supply

brassboards for very high speed integrated circuits.
- (U) Study hybrid radar array approaches to reduce high cost

of solid state array implementations.

(U) FY 1990 Planned Program:
- (U) Complete low cost hybrid design approach to solid state

radar array components.
- (U) Integrate silicon and gallium arsenide circuits on a

common substrate to improve performance and reliability
of integrated circuits.

(U) FY 1991 Planned Program:
- (U) Demonstrate monolithic, X-band, transmit/receive module

technology using a 26-element antenna array.
- (U) Deliver advanced microwave radar array module packages

as part of the thrust to reduce active array radar costs.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Electronics Technology Laboratory,
Wright-Patterson AFB OH manages this project. Contractors
are: Hughes Aircraft, El Segundo CA; Texas Instruments,
Dallas TX; and General Electric, Syracuse NY.

(U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603253F, Advanced Avionics Integration.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 69DF. Attack Management: Current avionics are indepen-
dent systems which are not effectively integrated to help the
pilot under combat conditions. This project provides intraflight

mission management, attack management decision aids, integrated
attack information presentation and weapon launch modes to
alleviate these attack deficiencies against both air and surface
targets.
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Program Element: #0603203F Budget Activity: #2-Advanced Technology
PE Title: Advanced Avionics for Aerospace Vehicles Development

(U) FY 1988 Accomplishments:
- (U) Completed Air-to-Air Attack Management (AAAM) algorithm

design for few versus many air-to-air attack senario.

(U) FY 1989 Planned Program:
- (U) Verify AAAM pilot-vehicle interface design through pilot-

in-the-loop simulation.
- (U) Complete critical design of software to enable hitting

multiple targets on a single pass (MULTACK).

(U) FY 1990 Planned Program:
- (U) Complete the evaluation of AAAM integrated air combat

decision aids, information and sensor management program.
- (U) Complete concept definition for real-time targeting based

on automated vehicle mission replanning.
- (U) Verify MULTACK weapon delivery software by simulation and

transition technology to the F-15E and F-16 programs.

(U) FY 1991 Planned Program:
- (U) Evaluate real-time targeting concept for vehicles with

limited weight/volume/power.
- (U) Define design requirements for mission avionics suite

for automated air operations.
- (U) Complete design of internetted multi-aircraft MULTACK and

perform non-real-time simulation.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Efforts in this project are managed by
the Avionics Labortory, Wright-Patterson AFB OH. Contractors
are McDonnell Douglas, St Louis MO and Northrop Corporation,
Hawthorne CA.

(U) Related Activities:
- (U) PE 0603205F, Flight Vehicle Technology.
- (U) PE 0603253F, Advanced Avionics Integration.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

3. (0T Project 665A, Electro-Optical Targeting Sensors: This project

provides the electro-optical sensor technology base necessary to
achieve a precision, real-time, automatic tactical/strategic
targeting capability ia adverse weather both day and night. It
identifies and develops critical sensor technologies required to
increase infrared sensor detection range by a factor of two over
fielded system capabilities. It also Increases countermeasure
immunity by several orders of magnitude.
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Program Element: #0603203F Budget Activity: #2-Advanced Technology
PE Title: Advanced Avionics for Aerospace Vehicles Development

(U) FY 1988 Accomplishments:
- (U) Fabricated and tested a single spectral band focal plane

array for second generation passive thermal imaging sen-
sors to improve sensitivity and resolution.

- (U) Defined concepts for strategic targeting laser radar to
provide improved range.

(U) FY 1989 Planned Program:
- (U) Determine critical component requirements for a dual

band thermal imaging sensor. The goal is a two-fold
range/accuracy improvement over LANTIRN and PAVE TACK.

- (U) Complete preliminary definition of an advanced multi-
function covert air-to-air sensor.

(U) FY 1990 Planned Program:
- (U) Complete design of a dual band thermal imaging sensor.
- (U) Complete design of an advanced multi-function covert

air-to-air sensor.
- (U) Determine strategic targeting laser radar component

requirements to give a five-fold improvement in range.

(U) FY 1991 Planned Program:
- (U) Demonstrate advanced dual band focal plane arrays and

transition technology to LANTIRN and B-LB programs.

- (U) Fabricate and test critical components for advanced
dual band thermal imaging sensor.

- (U) Complete design of passive infrared high altitude imag-
ing sensor to provide several orders of magnitude
improvement in night reconnaissance.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Efforts in this project are managed by
the Avionics Laboratory, Wright-Patterson AFB OH.
Contractors are: Hughes Aircraft, El Segundo CA; New England
Research Center, Sudbury MA; and Boeing Airplane Company,
Wichita KS.

(U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603367F, Relocatable TargeL Capability
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

4. (U) Project 1177. Non-Cooperative Identification Techniques: Current
technology permits recognition of threat aircraft from only a
limited aspect (view) and at ranges that restrict the utility of
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Program Element: #0603203F Budget Activity: #2-Advanced Technology

PE Title: Advanced Avionics for Aerospace Vehicles Development

current generation long range air-to-air missiles. This project
develops and demonstrates the technologies required to achieve

positive, high confidence, non-cooperative identification (NCID)
of airborne and surface targets at ranges compatible with our

tactical missiles, day or night, and in adverse weather.

(U) FY 1988 Accomplishments:

- (U) Verified NCID algorithm approach of the Automatic Radar
Target Identification (ARTI) Phase II program with high
confidence identification on limiLed data set.

(U) FY 1989 Planned Program:
- (U) Complete ARTI Phase II data collection and validate

identification capability over wide target aspect.

- (U) Design ultri high range resolution modifications for
the APG-68 (F-16) radar to permit air-to-air validation
of ARTI NCID approach.

- (U) Develop intra-radar techniques and algorithms for air-
borne radar air target identification exploiting avail-
able aircraft signatures from operational fire control

radars.

(U) FY 1990 Planned Program:

- (U) Demonstrate multi-sensor NCID based on attribute level
fusion of sensor inputs and target signature models.

- (U) Modify APG-68 radar to achieve ultra high range reso-
lution capability in order to demonstrate the ARTI

concept.

(U) FY 1991 Planned Program:
- (U) Complete intra-radar target identification algorithms

and transition as product improvements to Service air

interceptor aircraft.
- (U) Complete APG-68 radar modifications, integrate with

NCID processor, and verify surface-to-air NCID per-

formance.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Efforts in this project are managed by

the Avionics Laboratory, Wright-Patterson AFB OH. Major
contractor is General Dynamics, Pomona CA.

(U) Related Activities:

- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603742F, Combat Identification System.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.
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Program Element: #0603203F Budget Activity: #2-Advanced Technology
PE Title: Advanced Avionics for Aerospace Avionics Development

(U) International Cooperative Agreements: Not Applicable.

5. (U) Project 2334, Airborne Radar Electronic Counter-Countermeasures
(ECCM): Current and future airborne weapon system radars must
operate in an intense electronic combat environment. This pro-
Ject develops technologies and concepts for reduction of suscep-
tibilities to enemy electronic countermeasures and is an integral
part of the USAF ECCM Master Plan.

(U) FY 1988 Accomplishments:
- (U) Established baseline of electronic countermeasures (ECM)

effects upon airborne radars.

- (U) Established preliminary system design for electronic
combat multifunction radar (EMR) ECCM technology.

(U) FY 1989 Planned Program:
- (U) Design the simultaneous transmit and receive offensive

ECCM technique, which will enhance weapon system
survivability.

- (U) Identify and develop critical components for EMR that
will improve airborne radar ECCM capability.

(U) FY 1990 Planned Program:
- (U) Develop the ECCM concept of simultaneous transmit and

receive to counter ECM effects upon airborne radars.

- (U) Complete system requirements and initiate critical
component fabrication to include the multiplex (mux)

filter for the EMR.

(U) FY 1991 Planned Program:
- (U) Continue hardware upgrade and demonstrate key elements

of the simultaneous transmit and receive capability.
- (U) Complete key component development (mux-filter and

Rotman Lens) and component integration for the EMR.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Efforts in this project are managed by
the Avionics Laboratory, Wright-Patterson AFB OH. Contractors
are: Hughes Aircraft Company, El Segundo CA; Raytheon
Company, Bedford MA; and Georgia Tech Research Institute,
Atlanta GA.

(U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603253F, Advanced Avionics Integration.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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Program Element: #0603203F Budget Activity: #2-Advanced Technology
PE Title: Advanced Avionics for Aerospace Vehicles Development

6. (U) Project 2345, Covert Airborne Communications: Current radio
system detectability must be reduced in order to keep communica-
tion emissions from being the mechanism by which low observable
airborne platforms are detected and located. Fielded spread
spectrum radios are designed to maximize jam resistance with low
regard applied to covertness. Current reconnaissance/intelligence
data links do not have jam resistance wideband imagery channels.
Current air-to-air (A/A) data link acquisition and reacquisition
technology requires waypoint planning which is time consuming and
non-reactive to changes in threat locations. This project provides
the technology to improve these areas.

(U) FY 1988 Accomplishments:
- (U) Delivered and tested error correction and detection

subsystem for air-to-air data link applications.

(U) FY 1989 Planned Program:
- (U) Complete design and fabrication of a wide bandwidth

spread spectrum modem using advanced circuit technology;
with application for air-to-air data links.

- (U) Complete design of receiver/transmitter subsystems and
antennas for a wide bandwidth air-to-air data link.

(U) FY 1990 Planned Program:
- (U) Conduct the detailed design and development of a L-band

low probability of intercept voice terminal for short
range communication to support intra-flight operations.

- (U) Integrate and test an air-to-air wide bandwith data link
for reconnaissance/intelligence applications.

(U) FY 1991 Planned Program:
- (U) Complete reconnaissance/intelligence air-to-air data link

tests and transition technology to the Advanced Tactical
Air Reconnaissance System program.

- (U) Fabricate low probability of intercept L-band terminal.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Efforts in this project are managed by
the Avionics Laboratory, Wright-Patterson AFB OH. Major
contractor is Unisys, Salt Lake City UT.

(U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0207217F, Tactical Air Reconnaissance System.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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FY 1990/1991 BIENNIAL R)T&E DESCRIPTIVE SUMMARY

Program Eleumnt: #0603205F Budget Activity: #2 Adv Tech Devel
Title: Aerospace Vehicle Technology

A. (U) RESOURCES ($ in Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number & Actual Actual Estimate Estimate Complete Program
Title

2506 Control of Flight 11,837 12,068 552 4,767 Continuing TBD
2508 Aeromechanics 900 1,700 500 1,800 Continuing TBD
2899 Aircraft Battle Damage Repair

575 0 0 0 0 1,525
2978 Reliability and Maintainability

3,415 4,940 5,730 5,300 Continuing TBD
3422 Integrated Control/Avionics Technology

4,631 2,534 12,368 9,991 Continuing TBD
TOTAL 21,358 21,242 19,150 21,858 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The major thrust of this Program Element
(PE) is to develop and validate component technologies for improved
aerodynamics, flight control systms and vehicle subsystems for current
and future aircraft with emphasis on cost, performance, survivability,
reliability, and maintainability. In FY 1989, Project 2899 work will be
consolidated under Project 2978. This aligns current programs with the
major thrusts identified in the PE. PE 0603245F, Advanced Flight Tech-
nology Integration, flight tests the component technologies developed in
this PE. The Flight Dynamics Laboratory, Wright-Patterson AFB OH manages
this work.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2506, Control of Flight: Develops agility/maneuver and
flight-critical control technologies via the following programs:
(1) Short Takeoff and Landing/Maneuver Technology Demonstrator
(STOL/MTD) Progrm - Develops the technology to achieve an opera-
tional STOL capability and improves maneuverability for future
fighter.. Designs, fabricates, and uses pitch axis thrust vectoring/
reversing (TV/TR) exhaust nozzles. STOL/MTD will reduce wet runway
landing distance by 72 percent, takeoff distance by 29 percent,
which greatly enhances the ability to operate from damaged runways or
dispersed bases. It also cau improve maneuverability up to 67
percent. (2) Integrated Control (ICON) Program - Develops and
validates a fault-tolerant, flight and propulsion control system to
optimize vehicle performance over all flight phases. Fault-tolerant
software and architecture insures flight safety and high reliability.
ICON will utilize the total vehicle force and moment generation
capability of the aircraft including control surfaces, inlets,
engine, and nozzles. (3) Multi-Axis Thrust Vectoring Program -

Develops the technology for improved air combat lethality and
survivability by improving aircraft control and maneuverability while
reducing weight, radar cross section, and drag. This capability
will be achieved by using a pitch and yaw thrust vectoring nozzle and
reducing or eliminating aerodynamic surfaces.
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Program Element: #0603205F Budget Activity: #2 Adv Tech Devel

Title: Aerospace Vehicle Technology

(U) FY 1988 Accomplishments:

- (U) Completed fabrication of the TV/TR ground test nozzles.

- (U) Completed integrated flight/nozzle control system software
development and verification.

- (U) Successfully altitude tested nozzle #1 at NASA Lewis.

(U) FY 1989 Planned Program:
- (U) Complete fabrication and installation of the TV/TR exhaust

nozzles on the aircraft.
- (U) Conduct taxi tests of the integrated braking/steering system.

- (U) Update the integrated flight/nozzle control software based

on flight data.
- (U) Transfer STOL/MTD flight/nozzle control data to the Advanced

Tactical Fighter.
- (U) Begin development of STOL/MTD software for combat maneuver

enhancement.

- (U) Define agility metrics using STOL/MTD performance projections
and military utility data.

- (U) Perform evaluations/assessments for a multi-axis thrust
vectoring and ICON system.

- (U) Initiate procurement of Integrated Control Avionics for Air

Superiority (ICAAS) program mission simulation long lead-time

items (dome, background/target projectors).

(U) FY 1990 Planned Program:
- (U) Complete STOL/MTD maneuver enhancement nozzle cooling work.

(U) FY 1991 Planned Program:

- (U) Develop and test vehicle management system as part of the
Integrated Control (ICON) program.

- (U) Complete control logic development for the ICON program and
start performance validation.

- (U) Complete multi-axis thrust vectoring control logic work.

- (U) Start multi-axis thrust vectoring software and nozzle design.

(U) Program to Completion:

- (U) This is a continuing program.

(U) Work Performed By: Prime is McDonnell Douglas Co, St Louis, MO.

(U) Related Activities:

- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

2. (U) Project 2508, Aeromechanics: Includes the following programs:
(1) the Hybrid Laminar Flow Control (HLFC) program which designs,

fabricates and ground tests a wing leading edge suction concept to
produce low-drag laminar flow on transport aircraft wings; (2) the
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Program Element: #0603205F Budget Activity: #2 Adv Tech Devel
Title: Aerospace Vehicle Technology

Mission Adaptive Wing (MAW) program which develops the aerodynamic
technologies needed to support the smooth skin, variable camber MAW
F-Ill being flight tested under PE 0603245F; and (3) the Advanced
Technology Wing program which will design, fabricate and ground test
an advanced wing concept which incorporates lightweight structural
design approaches, flexible wing control and a built-in wing array
radar for long-range detection of post 1990 threats.

(U) FY 1988 Accomplishments:
- (U) Fixed a potential horizontal rear stabilizer single point

failure in the MAW automatic camber control mode which reduces
aircraft wing-root bending and aircraft sensitivity to gusts.

(U) FY 1989 Planned Program:
- (U) Complete design engineering and start hardware fabrication

for the HLFC system.
- (U) Write the final flight test report for the MAW program.

(U) FY 1990 Planned Program:
- CU) Complete hardware fabrication and start ground testing for

the HLFC system.

(U) FY 1991 Planned Program:
- (U) Complete ground testing of the HLFC program.
- (U) Start component development for the advanced technology wing.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: Prime is the Boeing Company, Seattle WA.

(U) Related Activities:
- (U) PE 0603253F, Advanced Avionics Integration.
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE 0602201F, Aerospace Flight Dynamics.
- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 2978, Reliability and Maintainability: Includes the following
programs: (1) the Self-Repairing Flight Control System (SRFCS)
program develops reconfigurable flight control and expert maintenance
diagnostic systems. This program will increase the survivability of
battle damaged aircraft, reduce physical actuator redundancy, and
aid flight-line maintenance; (2) the Integrated Environmentally
Engineered Electronics (IEEE) program develops and demonstrates a
fracture mechanics design approach for electronic components, desen-
sitizing them to temperature and vibrations, thus making them twice
as reliable; and (3) the Aircraft Battle Damage Repair (ABDR) program
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Program Element: #0603205F Budget Activity: #2 Adv Tech Devel
Title: Aerospace Vehicle Technology

develops and demonstrates field repairs for battle damaged aircraft,

geared towards increasing aircraft availability and sortie rates.

(U) FY 1988 Accomplishments:
- (U) Completed SRFCS expert maintenance diagnostics for an analog

F-16 flight control system.

- (U) Real time simulator tested single-surface reconfiguration

software using perfect flight control system failure data.
- (U) Developed IEEE fracture mechanics models, inspection, and

test criteria for electronic component failures.

(U) FY 1989 Planned Program:
- (U) Produce SRFCS design criteria ready for transition to the

Advanced Tactical Fighter.

- (U) Start modeling of the SRFCS for simulation of typical
aircraft combat maneuver entry and exit as well as short
takeoff and landing conditions.

- (U) Fabricate and test IEEE specimens and correlate results with
the fracture mechanics model.

- (U) Start ABDR multi-contoured skin/structural component and
internal fuel tank repair technique development.

(U) FY 1990 Planned Program:
- (U) Field demonstrate full SRFCS maintenance diagnostics for an

analog F-16 flight control system.

- (U) Continue ABDR hardware orientated quick field usable aircraft
repair technique development.

- (U) Conduct IEEE hardware testing in a combined envirormental
test facility.

(U) FY 1991 Planned Program:

- (U) Field test and operationally assess the SRFCS maintenance
diagnostic system.

- (U) Using F-15 radar components, demonstrate IEEE program appli-
cation to operational hardware. This completes the program.

- (U) Complete ABDR aircraft integral fuel tank repair and damage

inspection tool development.

(U) Program to Completion:

- (U) This is a continuing program.

(U) Work Performed By: McDonnell Douglas Co., St Louis MO; General

Electric Co., Binghamton NY; Hughes Aircraft, El Segundo CA;
Booz-Allen, Dayton OH; and Honeywell Inc., Minneapolis MN.

(U) Related Activities:
- (U) PE 0603106F, Logistics Systems Technology.

- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

UNCLASSIFIED



UNCLASSIFIED
FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603205F Project Number: 3342
Title: Aerospace Vehicle Technology Budget Activity: #2Adv Tech Devel

A. (U) RESOURCES ($ in Thousands)
Project Title Integrated Control/Avionics Technology
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Actual Estimate Estimate Complete Program

Integrated Control and Avionics for Air Superiority, ICAAS
4,631 2,534 12,368 9,991 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

Integrated Control and Avionics for Air Superiority (ICAAS) - This
program develops advanced flight guidance/control and pilot/vehicle inter-
face component technologies needed to enable USAF fighter aircraft to
kill and survive when outnumbered in air combat. A supporting mission
environment simulation and crew station capability will be developed to

augment ICA.AS performance and effectiveness assessment.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Defined ICAAS requirements and started preliminary engineering

design work.

- (U) Demonstrated feasibility of using Ada based software in a real

time integrated flight and fire control system for the first time.

2. (U) FY 1989 Planned Program:
- (U) Evaluate preliminary ICAAS designs and down select to a single

contractor.
- (U) Mature preliminary ICAAS designs into a final integrated design.

3. (U) FY 1990 Planned Program:

- (U) Develop ICAAS aircraft engagement software and hardware specifi-
cations for (2 vs 8) simulation and (2 vs 4) flight test.

- (U) start engineering design for 4 friendly internetted fighters vs

16 enemy aircraft.
- (U) Develop ICAAS mission envirorment simulation and crew station

capability.

4. (U) FY 1991 Planned Program:
- (U) Conduct ICAAS 2 vs 8 internetted simulations.

- (U) Update ICAAS software based on computer simulations and flight
test.

5. (U) Program to Completion:
- (U) This is a continuing program.

D. (U) WORK PERFORMED BY: Prime Contractor is McDonnell Douglas Co., St Louis
MO. The Flight Dynamics Laboratory, Wright-Patterson AFB OH will conduct
in-house mission simulations and crew station development in support of ICAAS
performance and effectiveness evaluation, as well as manage overall ICAAS work.
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Program Element: #0603205F Project Number: 3342
Title: Aerospace Vehicle Technology Budget Activity: #2 Adv Tech Devel

E. (U) COMPARISON WITH FY 1988/89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES
TYPE OF Impact on
CHANGE Impact on System Capabilities Impact on Schedul2 FY 1990 Cost

Tech None None -0-

Sched None None -0-

Cost None None -0-

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC SON 002-86 Improved Interceptor (Draft).
- (U) TAF SON 310-85 Air Defense Aircraft.
- (U) TAF SON 304-83 Advanced Tactical Fighter.
- (U) TAF SON 321-82 Dual Role Fighter.

G. (U) RELATED ACTIVITIES:
- (U) PE 0603245F, Advanced Flight Technology Integration. Flight tests

technologies developed in this PE.
- (U) PE 0603231F, Crew Systems and Personnel. Provides human factors

principles to cockpit design methods.
- (U) PE 0603230F, Advanced Tactical Fighter (ATF).
- (U) No duplication of effort within the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE:
- (U) Preliminary Design Review (PDR) conducted 4 Qtr 88
- (U) Contractor down selection conducted 1 Qtr 89
- (U) Critical Design Review (CDR) conducted 1 Qtr 90
- (U) Mission Environment simulation and crew station

capability completed for ICAAS performance and
effectiveness assessment 4 Qtr 90

- (U) Two friendly vs eight enemy fighter (2 vs 8) simulation
testing started 1 Qtr 91

- (U) System validation and assessment completed 4 Qtr 92

UNCLASSIFIED b 0 9



UNCLASSIFIED
FY 1990/FY 1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603211F Budget Activity: #2 Adv Tech Devel

PE Title: Aerospace Structures

A. (U) RESOURCES ($ in Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number & Actual Estimate Estimate Estimate Complete Program

Title

69CW Advanced Composites 8,273 8,488 9,043 9,581 Continuing TBD

486U Advanced Metallic Structures

7,705 8,111 9,044 9,124 Continuing TBD
2100 Laser Hardened Materials

7,006 8,416 *0 *0 Continuing TBD
3153 Nondestructive Inspection Development

1,513 2,650 *0 *0 Continuing TBD

TOTAL 24,497 27,665 18,087 18,705 Continuing TBD

*Projects 2100 and 3153 are transferred to Program Element 0603112F in FY 1990

in order to accelerate the transition of advanced materials to weapon systems.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Advanced Development program demon-
strates advanced structural design concepts using new or improved

metallic (486U) and nonmetallic materials (69CW). More damage tolerant,

reliable, maintainable and durable structures of lighter weight and

lower cost are developed for weapon systems application.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 69CW, Advanced Composites: This project develops advanced

nonmetallic structures technology using carbon-carbon, thermoplastic,

and ceramic materials. These technologies will enhance low observ-

ability and survivability, reduce weight, and improve life cycle

costs for Air Force aircraft, missiles, and space systems.

(U) FY 1988 Accomplishments:
- (U) Ground tested a graphite/bismaleimide leading edge for the F-Ill

horizontal stabilizer to replace the current metal honeycomb.

- (U) Initiated development of ceramic composite structures program to
produce lightweight radar absorbing structures with a 2000OF

capability for turbine engine nozzle applications.

- (U) Initiated a program to develop transparency systems for future

tactical aircraft to improve supportability, fuselage integra-
tion, man-machine interfaces (heads-up displays, crew ingress/

egress) and combat and natural hazard survivability.
- (U) Fabricated high temperature thermoplastic F-15 engine access

door and F-16 main landing gear doors which demonstrate low

weight, damage tolerant non-load bearing structures.

(U) FY 1989 Planned Program:
- (U) Flight demonstration of high temperature thermoplastic F-15

engine access doors and F-16 main leading gear doors.
- (U) Test carbon-carbon 2-0 nozzle divergent flap hot surface on an

F-110 engine to demonstrate operational durability.
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Program Element: #0603211F Budget Activity: #2 Adv Tech Devel

Title: Aerospace Structures

(U) FY 1990 Planned Program:

- (U) Flight test A-10 thermoplastic trailing edge flap. This is the
first thermoplastic aerodynamic part to be flown.

- (U) Develop low observable infrared and radar absorbing structures

(RAS) for aircraft and missile applications.
- (U) Design ceramic composite turbine engine nozzle component to

demonstrate radar signature attenuation and weight savings.

(U) FY 1991 Planned Program:

- (U) Test the ceramic component designed in FY 1990 for structural

soundness, leading to engine test in FY 1992.
- (U) Test low observable infrared RAS for aircraft and missiles.

- (U) Fabricate and test a transparency system for future tactical

aircraft under the program initiated in FY 1988.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: This program is managed by the Flight Dynamics

Laboratory, Wright-Patterson AFB OH. The major contractors include:
Lockheed Aircraft Corp, Burbank CA; Northrop Corp, Hawthorne CA;
McDonnell-Douglas Corp, St Louis MO; General Dynamics Corp,

San Diego CA and Ft Worth TX; and Pratt & Whitney, West Palm Beach FL.

(U) Related Activities:

- (U) Integrated with the Industrial Base Program [Air Force Manufac-
turing Technology Program] (PE 070811F); Aerospace Flight Dynamics

(PE 0602201F), and Materials (PE 0602102F).

- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

2. (U) Project 486U, Advanced Metallic Structures: This project develops
and demonstrates new metallic structures technology using metal
matrix composites (MMC), rapidly solidified metal powders, advanced

aluminum alloys, and advanced damping materials which offer the

potential for significantly reducing the weight and life cycle cost

of present and future aircraft, aeropropulsion, missile, and space
systems. These structures will also have greater reliability and

enhanced resistance to natural and man-made hostile environments.

(U) FY 1988 Accomplishments:

- (U) Structural test of F-5E fuselage component made from an

advanced aluminum alloy displaying high strength, low
density, and corrosion resistance.

- (U) Initiated a supportability program using hybrid (metal-
nonmetal) structures with potential 50% life cycle cost

reductions over current technology.

- (U) Fabricated titanium matrix composite fan blades for engine
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Program Element: #0603211F Budget Activity: #2 Adv Tech Devel
Title: Aerospace Structures

test in FY 1989 to demonstrate improved strength and
durability.

- (U) Completed preliminary design of elevated temperature aluminum

structures as a lower cost replacement for titanium.

(U) FY 1989 Plans:
- (U) Initiate a program to combine MMC with advanced damping

techniques for large rigid space structures.
- (U) Use advanced metallic structures to replace maintenance-prone

aircraft parts and significantly reduce life cycle costs.

(U) FY 1990 Plans:

- (U) Fabricate elevated temperature aluminum strucLures designed
in FY 1988 and prepare for verification testing in FY 1991.

- (U) Initiate develogment of MMC compressor with operatin§ temp-
erature to 1400 F, an increase over the current 1100 F.

- (U) Test MMC fighter vertical stabilators which demonstrate
weight and strength advantages over current aluminum.

(U) FY 1991 Plans:
- (U) Complete ground testing and evaluation of hybrid structure

components and transition to advanced aircraft programs.
- (U) Initiate programs demonstrating Rapid Solidification

Technology alloys and ultralightweight airframes.
- (U) Complete preliminary design of MMC/advanccd damping large

space structure initiated in FY 1989.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: This program is managed by the Flight
Dynamics Laboratories, Wright-Patterson AFB OH. The major con-

tractors include: Lockheed Aeronautical Systems Corp, Marietta
GA and Burbank CA; Northrop Corp, Hawthorne CA; McDonnell
Douglas Corp, St Louis MO; General Dynamics Corp, Fort Worth
TX; and General Electric Corp, Evendale OH.

(U) Related Activities:

- (U) Tri- Service Metal-Matrix Composite Steering Group.
- (U) Integrated with the Air Force Manufacturing Technology

Program (PE 0708011F); Aerospace Flight Dynamics

(PE 0602201F); Materials (PE 0602102F); and Survivability,
Lethality, and Key Technologies (PE 0603224C).

- (U) Supports the DOD Integrated High Performance Turbine Engine

Technologies (IHPTET) initiative.
- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603216F Budget kctivity: #2 Adv Tech Devel
Title: Aerospace Propulsion and Power Technology

A. (U) RESOURCES ($ in Thousands):

Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Completion Program

2480 Aviation Turbine Fuel Technology
1,540 0 0 0 Continuing TBD

2697 Atmospheric Propulsion Concepts

1,715 3,600 4,362 5,018 Continuing TBD
3035 Aircraft Power Systems

1,947 3,866 3,841 4,290 Continuing TBD
3036 Battery Technology

389 0 0 0 Continuing TBD
681B Advanced Turbine Engine Gas Generator (ATEGG)

21,037 24,899 26,720 29p948 Continuing TBD
TOTAL 26,628 32,365 34,923 39,256 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: These projects ensure a continuous develop-
ment and demonstration of the most advanced turbine engine high pressure
core components, advanced airbreathing engine concepts, and advanced
power technology for all Air Force aerospace vehicles. Anticipated tech-
nology advances from this program include 35-60% reduction in aircraft
takeoff gross weight and more than 100% range increase compared to state-
of-the-art technology; on the order of 50% increased average missile
velocity and terminal velocity for enhanced lethality; new fuel options
to support advanced hypersonic vehicles flying three to six times the

speed of sound; advanced aircraft power systems that use nonflammable
hydraulic fluids; and cold weather engine starting at -65*F from the
present capability of +120F. This is a Science and Technology effort.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2480, Aviation Turbine Fuel Technology: Provides for the
wartime/peacetime availability of aviation turbine fuels. Investi-
gates new fuel sources to minimize cost and ensure continuous
aviation fuel deliveries to the Air Force for conventional aircraft.
Evaluates new innovative fuel technology with high heat absorbing
capability (endothermic) for future air vehicles. Although not
currently funded, this project is expected to resume in the future.

2. (U) Project 2697 Atmospheric Propulsion Concepts: Provides for the
assessment and demonstration of unconventional airbreathing pro-
pulsion subsystems to assure future propulsion options for missiles

and high Mach vehicles.

(U) FY 1988 Program:
- (U) Initiated component development for a flightweight Variable

Flow Ducted Ramjet (VFDR) which allows increased maneuvera-
bility by throttling a fuel rich gas into a ramjet combustor
to achieve a 50% decrease in time to target.
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Program Element: #0603216F Budget Activity: #2 Adv Tech Devel

Title: Aerospace Propulsion and Power Technology

- (U) Developed airframe/propulsion interface specifications for
Variable Flow Ducted Ramjet (VFDR) in an AIM-120 size con-

figuration utilizing a gas generator/valve, ramjet combustor

and booster.

(U) FY 1989 Planned Program:

- (U) Verify gas generator/throttle valve performance relative to

flow rate and evaluate gas generator transition time to
reach a command fuel flow.

- (U) Conduct preliminary VFDR ramburner combustor performance

tests to verify engine efficiency.

(U) FY 1990 Planned Program:

- (U) Complete VFDR component development and begin the integration
process for engine performance verification tests.

- (U) Complete flame piloting and stabilization tests to ensure
the reliability of the ramburner combustor.

(U) FY 1991 Planned Program:

- (U) Validate VFDR components over a wide range of environmental/
flight conditions prior to full scale engine tests.

- (U) Continue the engine performance tests begun in FY 1990 to
determine engine efficiency, durability and ramjet transition.

- (U) Conduct testing of port and inlet covers to preclude acci-

dental injestion of foreign objects into the VFDR engine.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Aero Propulsion Laboratory personael manage
contracts with Atlantic Research Corporation, Gainesville VA,
and Hercules Inc, McGregor TX.

(U) Related Activities:
- (U) Exploratory development base provided by Aerospace Propulsion

PE 0602203F, Materials PE 0602102F, and Aerospace Flight
Dynamics PE 0602201F.

- (U) The Joint Army-Navy-NASA-Air Force (JANNAF) Propulsion
Committee assures efficient utilization of limited ramjet
resources by the Services and coordinates the development of

the ramjet technology base to provide non-duplicative options

for future missile$ systems.
- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

3. (U) Project 3035 Aircraft Power Systems: Develops and demonstrates air-

craft power systems such as hydraulics, engine starters, auxilary

power units (APU) and secondary electrical power that fulfill rapidly

increasing power levels and reliability.

I,:) 54
UNCLASSIFIED



UNCLASSIFIED

Program Element: #0603216F Budget Activity: #2 Adv Tech Devel

Title: Aerospace Propulsion and Power Technology

(U) FY 1988 Program:

- (U) Initiated component testing for a hydraulic system using a
nonflammable fluid for increased safety and 8000 psi
pressure for reduced weight and volume.

- (U) Began nonflammable hydraulic system fabrication for ground
test demonstration.

(U) FY 1989 Planned Program:
- (U) Complete 8000 psi nonflammable hydraulic component tests to

demonstrate acceptable design and performance.
- (U) Perform functional checkout of nonflammable hydraulic system

demonstrator and initiate a 500 hour durability test.

(U) FY 1990 Planned Program:

- (U) Complete 8000 psi nonflammable hydraulic fluid demonstration.
- (U) Initiate advanced aircraft engine starter that will be

capable of multiple starts or -65 F to meet cold weather
soak requirements.

- (U) Evaluate new longer life starter vane material.

(U) FY 1991 Planned Program:
- (U) Fabricate hardware for low temperature engine starter system.
- (U) Conduct performance testing of engine starter from -65 F to

130OF to demonstrate 10 simulated engine starts without
refurbishing starter.

- (U) Begin aircraft electrical secondary power distribution
system that is aimed at replacing centralized hydraulics,

gear boxes, and mechanical controls.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The nonflammable hydraulic fluid system is
managed by Aero Propulsion Laboratory personnel with McDonnell
Aircraft Co. St Louis MO as the contractor.

(U) Related Activities:

- (U) Explratory development oase provided by Aerospace
Propulsion PE 0602203F, Materials PE 0602102F. and
Aerospace Flight Dynamics PE 0602201F.

- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cocperative Agreements: Not applicable.

4. (Ir) Project 3036 Battery Technology: Develops aircraft and missile

batteries to provide highei energy density and improved reliability.
Although not currently funded, this project is expected tc resume
in the futur,.
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FY 1990/FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603216F Project Number: 681B
Title: Aerospace Propulsion and Power Budget Activity: #2 Adv Tech Devel

Technology

A. (U) RESOURCES ($ in Thousands)
Project Title ATEGG
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Estimate Completion Program
ATEGG

21,037 24,899 26,720 29,948 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This
Advanced Development program will ensure that turbine engine gas genera-

tor technology is available to meet the requirements of future aircraft
propulsion systems. The objective of this program is to provide the con-
tinued evolution of advanced technologies into an advanced gas generator
in which the performance, cost, and durability aspects can be assessed
in a real engine environment. The gas generator, or core, is the basic
building block of the engine and it consists of a compressor, a combustor,
and a high pressure turbine which powers the compressor. This critical
hardware demonstration will enhance the early, low risk transition of

these technologies into engineering devc'opment where they can be applied
to growth systems and/or new systems. Th. technologies are scalable,
flexible, and applicable to a large range of potential systems applica-
tions. This project is the backbone of the Integrated High Performance

Turbine Engine Technologies (IHPTET) initiative. IHPTET is a three
phase, totally integrated DOD, DARPA, NASA, and Industry effort focused

on doubling turbine engine propulsion capabilities by the turn of the
century (Advanced Tactical Fighter engine is the baseline).

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

I. (U) FY 1988 Program:
- (U) Completed first build demonstration of IHPTET Phase I core.

Achieved a 10% thrust-to-weight increase and a 15% reduct'on
in specific fuel consumption over baseline fighter engines.

- (U) Demonstrated a compressor utilizing one-piece bladed rotors,
abradable seals and high through flow aerodynamics. This
improved compressor efficiency by 2%. stall margin by 25% and
had a 4% weight reduction.

- (U) Demonstrated a combustor that had a 400OF temperature rise

improvement and a 8% weight reduction while retaining full

life capability.
- (U) Evaluated advanced single crystal turbine blades, vanes and

airseals that provided a 25% core power increase with improved
efficiency and lower weight.

z. (U) FY 1989 Planned Program:
- (U) Complete a second build demonstration of IHPTET Phase I core

with goals of 20% thrust-to-weight increase and a 20% reduction
in specific fuel consumption.

- (U) Evaluate an advanced compressor nade of one-piece bladed disks,
dual alloy stages and a composite ring disk to achieve higher
efficiency while maintaining -1-rrent i
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Program Element: #0603216F Project Number: 681B

Title: Aerospace Propulsion and Power Budget Activity: #2 Adv Tech Devel
Technology

- (U) Utilize a nonmetallic combustor liner and a zoned combustor to
demonstrate a 10% reduction in weight and a 500OF temperature
increase.

- (U) Initiate Joint Turbine Advanced Gas Generator (JTAGG) small

engine gas generator program with the Army and Navy which will
provide the baseline for small turbine engines.

- (U) Initiate dedicated durability testing of advanced compressor and

turbine configurations to provide reliability and maintainability

information of new structures and materials.

3. (U) FY 1990 Planned Program:

- (U) Complete demonstration of Integrated High Performance Turbine
Engine Technologies (IHPTET) Phase I advanced core with an over-

all 30% increase in thrust-to-weight and a 20% reduction in

specific fuel coasimption.
- (U) Demonstrate a metal matrix composite compressor with advanced

titanium rotor structure to reduce weight by 10%.

- (U) Evaluate single crystal turbine blades with advanced thermal

coatings, modified ceramic shrouds and innovative cooling
schemes to improve core power by 35% with a 12% weight reduction.

- (U) Design and fabricate core hardware components for JTAGG demon-
stration.

4. (U) FY 1991 Planned Program:
- (U) Initiate design and fabrication of IHPTET Phase II core gas

generator. Established goals are a 35% improvement in thrust-
to-weight with a 22% reduction in specific fuel consumption.

- (U) Evaluate improved compressors using metal matrix rotor structure

and single support rotors to achieve a 10% increase in rotor speed.
- (U) Fabricate and test a segmented/multi hole combustor that improves

temperature capability by 700*F with a 20% weight savings.

- (U) Evaluate a high work turbine that has a 50% increase in work
extraction and a 20% weight savings. This is accomplished by

combining fiber reinforced structural design with advanced
cooling effectiveness blades.

- (U) Begin instrumentation and assembly of initial JTAGG demonstrator.

5. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: The program is managed by the Aero Propulsion

Laboratory, Wright-Patterson Air Force Base OH. Contractors currently
involved in this effort are: General Electric, Evendale OH; Pratt and
Whitney, West Palm Beach FL; Garrett Turbine Engine Co, Phoenix AZ; and

Allison Gas Turbine Division of General Motors, Indianapolis IN.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMYARY:

TYPE OF F Impact on

CHANGE :Impact on System Capabilities Impact on Schedule I FY 1990 Cost

UJ157
UNCLASSIFIED



UNCLASSIFIED

Program Element: #0603216F Project Number: 681B
Title: Aerospace Propulsion and Power Budget Activity: #2 Adv Tech Devel

Technology

Tech N/A N/A N/A

Sched N/A N/A N/A

Cost N/A N/A N/A

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION: Program is documented with technical reports,
papers, and presentations.

C. (U) RELATED ACTIVITIES:
- (U) Exploratory development base provided by Aerospace Propulsion

PE's 0602203F, and PE 0602122N, Materials PE 0602102F, and Aerospace
Flight Dynamics PE 0602201F.

- (U) Closely related to Aircraft Propulsion Subsystems Integration (APSI),
PE 0603202F, which is managed from the same office and adds sub-
systems such as controls, fans, fan drive turbines, and afterburners
to the Advanced Turbine Engine Gas Generator (ATEGG) cores for
testing as a complete engine.

- (U) Complemented by development efforts under Navy Advanced Propulsion
Program, PE 0603210N, Aerospace Structures and Materials,
PE 0603211F, and Manufacturing Technology, PE 0708011F and Army
Advanced Propulsion Program, PE 0603003A.

- (U) Part of DOD Integrated High Performance Turbine Engine Technologies
(IHPTET) initiative which combines efforts of Air Force, Navy, Army,
DARPA, and NASA in advanced aerodynamics, materials, and innovative
design capability such that a minimum weight, high core power tech-
nology, can be achieved that offers at least 100% improvement over
state-of-the-art technology by the turn of the century.

- (U) No duplication of effort within the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands): N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A

J. (U) MILESTONE SCHEDULE:

I. (U) Complete High-Through-Flow Durability Tests August 1988
2. (U) Initial Innovative Component Concepts Application September 1988
3. (U) Major Core Power Increase Initial Demonstration Februaty 1989
4. (U) Initial Non-Metal Rotor Application September 1989
5. (U) Begin flowpath testing of Pratt ATEGG build 2 September 1990
6. (U) Begin flowpath testing of Allison ATEGO December 1990
7. (U) Begin structural ATEGG demonstration test June 1992
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Program Element: #0601227F Budget Activity: #2 - Adv Technology Dev
PE Title: Personnel, Training, and Simulation Technology

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1999 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Coplete Program
2363 Advanced Visual Technology System

797 1,048 400 400 Continuing TBD
2364 Training and Performance Data Center

225 1,000 0* 0* 0 TBD
2557 Advanced On-the-Job Training System

2,198 1,270 0 0 0 10,613
2743 Aircrew Combat Mission Enhancement

3,342 3,208 3,790 4,700 Continuing TBD
2922 Personnel Assessment Systems

489 691 739 800 Continuing TBD
2949 Basic Job Skills Assessment and Enhancement

446 821 1,21)0 1,272 Continuing TBD
2951 Training Decisions System

49 0 0 0 0 65
3057 Intelligent Computer-Assisted Training

273* 470* 1,700 1,825 Continuing TBD
Total 7,777* 8,508* ',829 8,997 Continuing TT)

*In FY 1988/1989 Project 3057 was in PE 0603751F; totals include Project 3057.

Project 2364 transferred by OSD to Defense Logistics Agency (DLA) PE 0604722S.

B. (U) RRIEF DESCRIPTION OF ELEMENT: Develops and demonstrates: computer-
based training authoring and delivery systems; decision aiding
systems to optimize personnel use; job performance measurement
technologies; analytical tools to improve consideration of manpower,
personnel and training in the system design process and technologies
to enable realistic, small or large-scale aircrew combat training.

C. (U) PROGRAM ACCOI'PLISHMENTS AND PLANS:

1. (U) Project 2363, Advanced Visual Technology System: This project
develops and demonstrates, flight simulator visual display
systems which will enable effective tactical combat training.

(U) FY 1988 Accomplishments:
- (U) Designed a prototype dome visual display system which

presents high quality panoramic imagery over a wide
field-of-view enabling realistic and effective training
at about half the cost of current visual systems.

(U) FY 1989 Planned Program:
- (U) Build the prototype dome system at contractor facility.

(U) FY lqO Planned Program:
- (U) Install the prototype 3ystem in lab at Williams AFB, A7.
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(U) FY 1991 Planned Program:

- (U) Determine training effectiveness of the dome display.
- (U) Develop alternative designs for full field-of-view

display systems to enhance the training capability and
reduce acquisition and maintenance costs.

(U) Program to Completion: This is a continuing Drogram.

(U) Work Performed By: AF Human Resources Laboratory,
Operations Training Division, Williams APB, AZ. The prime
contractor is: McDonnell Douglas, St Louis, MO.

(U) Related Activities:
- (U) PE 0602205F, Personnel, Training, and Simulation
- (U) PE 0603231F, Crew Systems Technology
- (U) PE 0604227F, Flight Simulator Development
- (U) The AF has formal agreements with the Army for visual

display and computer image generation technology.
- (U) The Navy has a liaison office with the Operations

Training Division st Williams APB, A7.
- (U) No unnecessary duplication within AF or DOD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

2. (U) Project 2364, Training and Performance Data 'enter: By 09D
direction, in FY 1990, this project is transferred to DLA.

1. (U) Project ?957, Advanced On-the-Job Training 97stem: This Project
developca nnd demonstrated a prototype state-of-the-art training
system that integrates and effectivelv manazes, evaluates, and
automates job site training for the active kF, Air National
luard, and AF Reserves. In FY lq9, iDecifications .or cull
scale development and fielding will be transitioned to
PE 0604243F, lanpower, Personnel, and Training Development.

4. (U) Project 2743, Aircrew Combat Mission Enhancement (ACMT): ACME
will develop, demonstrate and evaluate a iimulator-hase4 air
combat training system to enable affordable, effective, and
realistic aircrew combat training. It will consist of different
levels of simulators to provide alternate levels of realism in
the training environment. These alternate levels of fidelity
will enable up to 14 live participants. Log distance
networking will enable joint-Servicecombined arns t-ain;ng.

(U) FY 1988 Accomplishments:
- (U) Completed development of a lightweight fiber-ontic

helmet-mounted visual display system, proviiing high
detail color imagery over an unlimited field-of-view at
about one fourth the cost of lqrge iome lisplay systems.
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(U) FY 1I89 Planned Program:
- (U) Begin refinements to the fiber-optic helmet-mounted

display (FOHMD) system to improve image resolution.
- (U) Integrate two FOHMIDs with four low fidelity pilot!

operator stations to create initial training system.
- (U) Develop a multi-ship mission control system to enable

effective control of simulator training exercises.

(U) FY 1990 Planned Program:
- (U) Demonstrate 2 vs 4 aircrew combat training system.
- (U) Begin fabrication of multi-ship mission control system.
- (U) Begin development of more accurate and realistic threat

and weapons simulations for training.

(U) 'Y 1991 Planned Program:
- (U) Complete enhancements for the fiber-optic helmet-mounted

display visual system to improve image resolution.
- (U) Demonstrate a prototype 2 vs many aircrew combat

training system

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AF Human Resources Laboratory,
Operations Training Division, Williams kFB, AZ. Prime
contractors are: Univ of Dayton, Dayton, OH; Singer Co,
Binghamton, NY; and Canadian Commercial Corp, Ottawa, Canada.

(U) Related Activities:
- (U) PE 0602205F, Personnel, Training, and Simulation Tech.
- (U) PE 0604227P, Flight Simulator Development.
- (U) No unnecessary duplication within AF or DOD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: The US and Canada are
developing a Fiber-Optic Helmet-Mounted Display System for
flight simulators. Work is performed by CAE Electronics
Ltd., Quebec, Canada, through a contract with the Canadian
Commercial %orporation, Ottawa, Canada. To complete the
program Canada and the US have programmed $1.360 million.
Total funding under this joint cost-sharing aareement, in
effect since July 19l, is $15.730 million.

5. (U) 0 roject: ?922, Personnel Assespment Systems: Provides
technology to enable the AF to meet its manpower needs for
combat real tness and sustainability and for the development or
systems to provide informqtion on individual job Derformqnce and
job req'jirements. As iqndated bv Congress, cost effective
metbodo~~t~~ ',)r tasl,-level measurement of on-the-job
performance will be devoloped to enable validation of enlistment
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selection and classification standards, and relate those
standards to Job requirements. Develops tools and methods to
enhance the consideration of manpower, personnel, and training
factors early in the system design and acquisition process.

(U) FY 1988 Accomplishments:
- (T) Demonstrated positive correlation between AF enlistment

standards and job performance for seven AF specialties.

(U) FY 1989 Planned Program:
- (U) Examine the relationshin between experience and

performance at different levels of aptitude to determine
if and when experience compensates for lower aptitude.

- (U) Determine the value added by job performance information
over and above that provided by training information in
selection and classification test validation studies.

(U) F 1990 Planned Program:
- (U) Begin development of automated procedures for matching

comparable weapon system task data for use in the design
of new weapon systems.

- (U) Continue development and evaluation of low cost job
performance measurement methodologies.

- (U) Demonstrate validity of manhour savings for automated
job knowledge test generation proceduires.

- (U) Begin development of automated procedures for clustering
tasks into efficient jobs or training modules.

(U) FY 1991 Planned Program:
- (U) Develop computer adaptive occupational survey techniques.
- (U) Develop and evaluate predictors of on-the-job

performance as related to A? enlistment standards.
- (U) Develop guidelines and specifications for operational

development of job performance measurement systems

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AF Human Resources Laboratory, Manpower
and Personnel Division, Brooks AFB, TX. The prime
contractors are: Operational Technologies Corp., San
Antonio, TX and Universal Energy Systems, Davton, OH.

(U) Related Activities:
- (U) PE 0602205F, Personnel, Training, and limulation
- (U) PE 0604243?, Manpower, Personnel, and Training Dev
- (U) No unnecessary duplication within AP or DOD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None
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6. (U) Project 2949, Basic Job Skills Assessment and Enhancement:
Modern high technology systems have relieved the human from
performing many of the routine diagnostic and repair tasks and
made it more difficult for first term airmen to obtain the
necesbary job experiences eor growth from novice to expert.
This project develops computer-based training systems to replace
that lost experience.

(U) FY 1988 Accomplishments:
- (U) Completed field test of the Avionics Troubleshooting

Tutor for the F-15 avionics manual test station,
resulting in improvement in troubleshooting skills
equivalent to 36 months experience for airmen trained
with the tutor, compared to standard training

(U) FY 1989 Planned Program:
- (U) Field test Avionics Job Family Trainer to determine if

common expert skills across three AF F-15 avionics
specialties can be taught.

- (U) Develop Mechanical Job Family Trainer for F-15
mechanics, hydraulics specialists, and crew chiefs.

(U) FY 1190 Planned Program:
- (U) Complete evaluation of the Avionics Job Family Trainer.
- (U) Field evaluation of the Mechanical Job Family Trainer
- (U) Develop Avionics Extended Job Family Trainer for 9-10

related F-15, F-16, and F-Ill avionics specialties.

(U) FY 1991 Planned Program:
- (U) Vield evaluation of the Avionics Extended Job Family

Trainer
- (U) Develop Mechanical Extended Job Vamily Trainer for 9-10

related specialties.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AF Human Resources Laboratory, Training
Systems Division, Brooks AFB, TX. The prime contractor is
Metrica Inc., Bryan, TX.

(U) Related Activities:

- (TT) PE 060220 F, lersonnel, Training, and Simulation
- (U) PE 0604247P, Manpower, Personnel, and Training Dev
- (U) No unnecessary duplication within AF or DOD.

(U) Other Appropriation Funds: Not Applicable.

T) International Cooperative Agreements: None

7. ) roject: ?)ql, Trainin P -isions Systems: Project terminated
lue to inadequate technical progress.
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8. (U) Project: 1057, Intelligent 7omputer-Assisted Training: This
project will develop and demonstrate software to enable A?
training developers to rapidly and inexpensively build I!AT
systems without the need for computer orogrammin; specialists.
ICAT systems act like a human tutor, continually evaluating and
interacting with the student to deliver more individualized and
effective training. This project will also develop guidelines
and specifications for the most effective instructional
strategies and aDplications for ICAT.

(U) FY 1988 Accomplishments:
- (U) Determined the state-of-the-art of ICA' .echnologv and

computer hardware required for ICAT development.

(U) FY 1989 Planned Program:
- (U) Regin software design and icevelopment of a rapid

prototyping testbed for ICAT systems.
- (U) Develop designs to allow Por adantation of training

delivery for iifferences in student abilitv.

(U) FY 1990 Planned Program:
- (U) Demonstrate an ICAT rapid orototvDing capability for

evaluating ICAT designs and applications.
- (U) Evaluate the utility of incorporating high fidelity

equipment or system simulations within IIAT systems.
- (U) Begin development of I'AT demonstrations to determine

the most appropriate career fields for application of
ICAT technology.

(11) FY 1991 Planned Program
- (U) Determine the hardware and software requirements for

cost effective and "user friendly" ICAT development.
- (U) Determine which instructional strategies provide the

best training in ICAT applications.

(U) Program to Completion: This is a continuinR program.

(U) Work Performed By: AF Human Resources Laboratory, Training
Systems Division, Brooks AFB, TX. Prime contractor is the
University of Southern California, Los Angeles, CA.

(U) Related Activities:
- (U) P7 0602205F, Personnel, Training, and Simulation
- (U) PE 0604243F, Manpower, Personnel, and T'aining Dev
- (U) The AF has formal agreements with the Army and Navy to

ahare ICAT technologies.
- (U) No unnecessary duplication within AF or DOD.

(U) Other Appropriation Funds: Not Applicable.

(U) International (,ooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603231F Budget Activity: 2 - Advanced Technology
PE Title: Crew Systems and Personnel Protection Technology Development

A. (U) RESOURCES ($ in Thousands):
Project
Number FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2722 Biomedical Chemical Warfare Defense
3,500 4,472 4,781 4,993 Continuing TBD

2829 Cockpit Automation Technology
5,540 5,528 5,585 4,541 Continuing TBD

2830 Advanced Life Support Systems
1,922 1,978 2,637 2,977 Continuing TBD

2868 Crew Escape Technologies
7,092 4,022 4,100 2,628 Continuing TBD

2992 Space Crew Enhancement
660 1,008 1,010 1,469 Continuing TBD

3257 Virtual Image Cockpit
630 3,264 4,493 5,085 Continuing TBD

3781 Robotic Telepresence
0 0 0 213 Continuing TBD

Total 19,344 20,272 22,606 21,906 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program conducts advanced develop-
ment on concepts to protect and extend the performance of Air Force
personnel in hazardous wartime environments. The program applies pri-
marily to aircrew, but some applications extend to groundcrew conduct-
ing flightline operations. Specific projects include human factors
considerations in the design of cockpits that significantly improve
situational awareness, and that also improve the protective features of
air and groundcrew life support equipment. A new start in 1991 will
develop man-machine interfaces for remote control of robotic systems
doing hazardous AF tasks, such as flightline work during chemical at-
tack. All demonstrated concepts in this program element will feed into
full scale development programs to address fifteen documented needs
from USAF commands which require specific warfighting capabilities.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2722, Biomedical Chemical Warfare Defense: This project
meets a critical need to defend our forces and sustain military
operations in a chemical warfare environment. The project's goal
is to ensure the protection and performance of aerospace mission
and support personnel, the maintenance of combat sortie generation
rates, and the adequate treatment of combat casualties. In close
coordinatiin with the Army, devel!pment will meet Air Force-unioue
requirements for: (1) detection, identification and warning; (2)
decontamination or avoidance of toxic agents; (3) individual per-
sonnel protection; (4) collective protection for groups of person-
nel; and (5) medical support and air evacuation.
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(U) FY 1988 Accomplishments:
- (U) Test of multi-man cooling concept indicated flightline

personnel wearing chemical defense clothing may work four
times longer with cooling.

(U) FY 1989 Planned Program:
- (U) Complete computer model to better estimate casualties of

air base personnel during realistic war exercises.
- (U) Transition to full scale development piezoelectric

technology for detecting chemical agents in a cockpit.
- (U) Transition to full scale development laser technology for

detecting chemical agents on an air base.

(U) FY 1990 Planned Program:
- (U) Study benefit of laser technology applied to personnel

contamination sensors.
- (U) Develop computer program to model AF wartime medical system.

(U) FY 1991 Planned Program:
- (U) Develop hand-held laser technology for a personnel chemical

contamination sensor.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Several contracts including ones with Sys-
tems Research Laboratories, Beavercreek OH, and BDM Corpora-
tion, McClean VA. In-house development is performed at USAF
School of Aerospace Medicine, Brooks AFB TX.

(U) Related Activities:
- (U) Program Element (PE) #0602202F, Human Systems Technology.
- (U) PE #0604703F, Aeromedical/Chemical Defense Systems Dev.
- (U) PE #0604601F, Chemical Defense Equipment.
- (U) The Army is Department of Defense lead for chemical warfare

defense; this project works Air Force-unique requirements.
- (U) Multiservice applications identified in the Joint Services

R&D and Aquisition Plan for Chemical Warfare Defense.
- (U) Medical chemical defense coordinated by Armed Services

Biomedical Research, Engineering and Management Committee.
- (U) No unnecessary duplication within the Air Force or DoD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 2829, Cockpit Automation Technology (CAT): This project
develops a crew system design method that applies structured sys-
tems engineering and human factors principles early in the develop-
ment cycle of manned aerospace vehicles. With this approach, pre-
dicted pilot performance and mission success with new automation
concepts are measured using contractor's simulators to find the
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best cockpit design. When implemented in industry, costly, last
minute, cockpit redesigns can be reduced or avoided altogether.

(U) FY 1988 Accomplishments:
- (U) Completed development of methodology for cockpit design.
- (U) Demonstrated method by developing six improvements to

baseline cockpit (enhanced F-15E) for mid-1990s mission.

(U) FY 1989 Planned Program:
- (U) Applied CAT's computer-aided engineering/analysis system.
- (U) Begin ground simulations of the upgraded baseline cockpit to

compare the benefits of aiding pilot tasks with automation.

(U) FY 1990 Planned Program:
- (U) Test the rapid-prototyping, real-time, laboratory simulator

for its effectiveness in cockpit evaluation.
- (U) Develop software for in-flight analysis of pilot

performance and workload.

(U) FY 1991 Planned Program:
- (U) Ground test the performance and workload evaluation system.
- (U) Apply mission analysis to a notional strategic crew system.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Work has been performed by the Northrup
Corporation, Aircraft Division, Hawthorne CA and by Boeing
Advanced Systems, Seattle WA. Boeing continuing through 1992.
In-house developmert is by the Harry G. Armstrong Aerospace
Medical Research Laboratory, Wright-Patterson AFB OH.

(U) Related Activities:
- (U) PE #0602202F, Human Systems Technology.
- (U) PE #0603205F, Aerospace Vehicle Technology - Agreement

provides matrixed manning for development of pilot/
vehicle interface technologies and simulation capabilities.

- (U) Man-machine integration activities were coordinated by a
Tri-Services Initiative Panel (chartered by Joint Directors
of Laboratories) chaired by this project office (2829).

- (U) Coordination occurs through a Crew Station Working
Group within Air Force Systems Command. Also through a
Joint Aeronautical Commander's Group Committee.

(U) Other Appropriation Funds: Not App]icable.

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 2830, Ad' anced Life Support systems (ALSS): This project
develops and integrates advanced aircrew life support subsystems.
Given successful completion of efforts to develop a Tactical Life
Support System, project emphasis is shifting toward an advanced,
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high altitude, aircrew protection suit for the Strategic Air Com-
mand's reconnaissance mission. Concurrently, options for a trans-
atmospheric pressure suit will be developed for aircrew of the
National Aerospace Plane.

(U) FY 1988 Accomplishments:
- (U) Transitioned to full scale development a positive pressure

breathing system protecting pilots from high accelerations.
- (U) Improved mobility of arms in pressure suits for strategic

aircrews.

(U) FY 1989 Planned Program:
- (U) Improve components of tactical aircrew breathing system

(combined breathing regulator and g-valve).

(U) FY 1990 Planned Program:
- (U) Begin development of Advanced High Altitude Pressure Suit

with a configuration option for the National Aerospace
Plane to improve egress and radiation protection.

(U) FY 1991 Planned Program:
- (U) Performance testing of component technologies for high

altitude pressure suit systems.

(U) Program t-1 Completion: This is a continuing program.

(U) Work Performed By: Boeing Advanced Systems, Seattle WA and ILC
Dover, Dover DE. In-house development and testing is by the
USAF School of Aerospace Medicine, San Antonio TX.

(U) Related Activities:
- (U) PE #0602202F, Human Systems Technology.
- (U) PE #0604706F, Life Support Systems.
- (U) Life support activities are included in the USAF Ten Year

Life Support Master Development Plan.
- (U) Coordinated through Tri-Service Life Support Equipment

RDT&E Steering Group under Joint Logistics Commanders.
- (U) No unnecessary duplication within the Air Force or DoD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Contractor relationship
with Canadian government has been used indirectly to conduct
development testing. Prototype hardware from the tactical life
support system has been provided to Canada for their own deve-
lopment program for improved anti-G protection for aircrew of
CF-18 aircraft. Also, this project is coordinated through the
Air Standardization Coordinating Committee, NAO Advisory
Griups on Aerospace Research and Development, ind specific Data
Ex:hange Agreements. Lastly, the USAF and the Ministry of
Defense of the United Kingdom are negotiating cooperative
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research concerning aircrew protection and performance.

4. (U) Project 2868, Crew Escape Technologies (CREST): This project
integrates advanced subsystems into an ejection seat capable of
protecting aircrew throughout the performance envelope of modern
aircraft. The goal is to reduce fatalities and major injury rates
in emergency ejections at all speeds between 0 and 700 knots.
While approximately doubling the current safe ejection envelope,
CREST will also provide significant improvements in reliability,
maintainability and capability for logistics supportability over
current ejection seats. The technologies developed will transition
to the next generation ejection seats for the Air Force and Navy.

(U) FY 1988 Accomplishments:
- (U) Flight controller design, fabrication and testing.
- (U) Performance tests of a new, advanced, rocket sled for CREST

ejection tests were successfully completed.

(U) FY 1989 Planned Program:
- (U) Rocket sled test demonstrations of CREST seat will begin.

(U) FY 1990 Planned Program:
- (U) Complete the rocket sled test demonstrations of CREST seat.
- (U) Computational simulations will validate actual test data.

(U) FY 1991 Planned Program:
- (U) Transition CREST test results, design specifications and a

logistics support analysis to full scale development.
- (U) Follow-on investigations will begin in hypersonic escape.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Boeing Advanced Systems, Seattle WA. In-
house development and test is done by the Harry G. Armstrong
Aerospace Medical Research Laboratory, Wright-Patterson AFB OH.

(U) Related Activities:
- (U) PE #0602202F, Human Systems Technology.
- (U) PE #0604706F, Life Support Systems.
- (U) Life support activities are included in the USAF Ten Year

Life Support Master Development Plan.
- (U) Coordinated through Tri-Service Life Support Equipment

RDT&E Steering Group under Joint Logistics Commanders.
- (U) No unnecessary duplication within the Air Force or DoD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

5. (U) Project 2992, Space Crew Enhancement (SPACE): This project deve-
lops specialized crew protection and man-machine integration needed
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to support possible military missions from space. Efforts will
improve crew performance and protection in environments unique to
military space systems. Near-term efforts support Air Force Space
Command's Military-Man-in-Space program. This support involves
measuring a human's visual ability in identifying military ground
targets from space. Experiments onboard the space shuttle are
being conducted to collect the visual performance data.

(U) FY 1988 Accomplishments:
- (U) Fabricated a telescope for a space shuttle test (#2 priori-

ty experiment in DoD Man-in-Space program) that will mea-
sure human capability to observe and track ground targets.

(U) FY 1989 Planned Program:
- (U) Ground tests of space telescope to check performance.

(U) FY 1990 Planned Program:
- (U) Integrate telescope for shuttle flight test via Space Test

Program and Military-Man-In-Space program.

(U) FY 1991 Planned Program:
- (U) Identify crew station design criteria and advanced

technologies for manned military space systems.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Systems Research Laboratories, Beavercreek
OH, and Rockwell International, Los Angeles CA. In-house
development is done by the Harry G. Armstrong Aerospace Medical
Research Laboratory, Wright-Patterson AFB OH.

(U) Related Activities:
- (U) PE #0602202F, Human Systems Technology.
- (U) PE 00604706F, Life Support Systems.
- (U) Military space crew activities are coordinated with other

services, and the National Aeronautics and Space Adminis-
tration through the Space Technology Interdependency Group.

- (U) No unnecessary duplication within the Air Force or DoD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

6. (U) Project 3257, Virtual Image Cockpit (VIC): This project develops
virtual man-machine interfaces for aircraft cockpits to signifi-
cantly improve pilot situational awareness. "Virtual" displays are
sight and sound projections to help the pilot interact with the
world in a natural, intuitive manner regardless of visibility
beyond the cockpit. Displays can be projected on the inside of the
pilot's helmet visor to provide either images of the terrain as
viewed from aircraft infrared sensors, and/or symbols to indicate
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aircraft, flight and weapons status. One of the concepts being

developed is a helmet-mounted display (HMD), all-aspect, fire con-
trol system which will allow the pilot, by turning his head, to

utilize the full off-axis/stand-off capability of air-to-air and
air-to-surface weapons. Such concepts successfully demonstrated in

exploratory development are indicating huge payoffs in pilot per-
formance, therefore, this major new project is leveraging substan-

tial industry resources to rapidly develop helmet-mounted displays
for in±lediate applications in fighter aircraft. FY 1990 and 1991
funding increases will provide flight testing of the night vision
goggle/head-up display to enable accelerated transition to full

scale development in response to Strategic Air Command, Tactical
Air Command and Military Airlift Command requirements. FY 1991 and

beyond funding will provide component development and demonstration

of virtual cockpit technologies for far term application.

(U) FY 1988 Accomplishments:
- (U) Completed development of high resolution, helmet-mounted

sight for next generation rotary and fixed-wing aircraft.

(U) FY 1989 Planned Program:
- (U) Begin analysis of helmet-mounted display/sight (HMD/HMS)

operational payoff and develop design goals.
- (U) Begin lab test of low profile, ejection capable,

night vision goggle (NVG) head-up display (HUD).

- (U) Begin parallel development of advanced, ejection capable,

night vision goggle/head-up display (NVG/HUD).

- (U) Begin development of air-to-surface, binocular HMD.

(U) FY 1990 Planned Program:

- (U) Continue development of advanced NVG/HUD and air-to-
surface, binocular HMD.

- (U) Begin flight testing low profile NVG/HUD and all-aspect HMD.

(U) FY 1991 Planned Program:

- (U) Continue flight testing of all-aspect, helmet-mounted

display (HMD) and low-profile NVG/HUD.

- (U) Continue development of advanced NVG/HUD and air-to-
surface, binocular HMD.

- (U) Begin development of components of virtual image cockpit.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: In-house development is by the Harry G.

Armstrong Aerospace Medical Research Laboratory, Wright-

Patterson AFB OH. Contracts to be awarded in FY 1989.

(U) Related Activities:
- (U) PE #0602202F, Human Cystems Technology.

- (U) PE P0603790D, NATO Cooperative R&D.
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- (U) PE 00604706F, Life Support Systems.
- (U) Coordination occurs through a Crew Station Working

Group within Air Force Systems Command.
- (U) Negotiating joint development with the Navy on helmet-

mounted displays and low profile, night vision goggles.
- (U) No unnecessary duplication within the Air Force or DoD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Discussions are ongoing
with Great Britian and France concerning cooperative research
efforts on helmet-mounted display technologies for aircrews.

7. (U) Project 3781, Robotic Telepresence: This project will develop
telepresence concepts to control mobile robots in hazardous tasks
(e.g., bomb disposal or flightline operations during chemical
warfare attack). Robotic telepresence will use the man-machine
interface technologies, now being demonstrated in exploratory
development, to permit a human operator to "feel" (with sight,
sound and touch) as if he were physically at the work site, while
actually manipulating the robot's operation from a safe location.
Such a concept affords remote, human-in-the-loop control of mobile
robots well beyond the current capabilities of teleoperation.
Sophisticated control technnlogies will link human cognit-1n,

judgement and adaptability to robots capable of operating in lethal
environments, with increased robot strength, and higher precisinn.

(U) FY 1988 Accomplishments: Not Applicable.

(U) FY 1989 Planned Program: Not Applicable.

(U) FY 1990 Planned Program: Not Applicable.

(U) FY 1991 Planned Program:
- (U) Establish human-robot interface performance requirements.

(U) Program To Completion: This is a continuing program.

(U) Work Performed By: Harry G. Armstrong Aerospace Medical
Research Laboratory, Wright-Patterson AFB, OH.

(U) Related Activities:
- (U) PE #0602202F, Human Systems Technology.
- (U) Coordination with Army, Navy and Department of Energy

through the Joint Technology Panel for Robotics.
- (U) Contact with National Aeronautics and Spacs Administration.
- (U) No unnecessary duplication within the Air Force or DoD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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A. (U) RESOURCES ($ in Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total

Number & Actual Actual Estimate Estimate Complete Program
Title

2061 Vehicle/Avionics/Weapon Integration
594 4,742 10,104 11,478 Continuing TBD

2568 Advanced Wing Technology
1,723 1,800 2,000 3,500 Continuing TBD

2682 Airframe Propulsion Integration
8,926 8,017 6,825 3,510 Continuing TBD

2979 Reliability and Maintainability
2,376 3,4b0 3,346 4,780 Continuing TBD

3391 X-29 Advanced Tech Demonstrator
8,519 5,740 500 0 0 23,744

TOTAL 22,138 23,759 22,775 23,268 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The major thrust of this Program Element
(PE) is flight test of fully integrated sets of synergistic technologies
under simulated mission conditions. The emphasis is on technologies
which can provide low cost, reliability, low-maintenance, and increased
tactical performance and survivability for current and future aircraft.

PE 0603205F, Aerospace Vehicle Technology, provides component technologies
that are integrated and flight tested in this PE. The Flight Dynamics

Laboratory, Wright-Patterson AFB OH manages this work. Flight testing
is performed at the Dryden Flight Research Facility and the Air Force
Flight Test Center at Edwards APB CA.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2568, Advanced Wing Technology: Includes the following
programs: (1) The Mission Adaptive Wing (MAW) which is a joint

AF/NASA program that flight tests, on an F-ill testbed, the payoffs
of integrating variable camber (leading and trailing edge wing
control) with a smooth skin wing (no flaps or ailerons). Varying the

wing shape control during flight improves range, turning rate, and
ride quality. (2) A joint NASA/Air Force Hybrid Laminar Flow Control

(HLFC) program that evaluates performance improvements using leading
edge suction to effect laminar boundary layer control. Potential
fuel savings of 15% for derivative and future transport aircraft is
expected. (3) The Wing Technology program under which radar,

structural and shape control technologies for an advanced wing will
be integrated into a new wing design and flight tested for long-range

detection of late 1990 threats.

(U) FY 1988 Accomplishments:
- (U) Flight demonstrated a 25% increase in range using the MAW

when flying multi-condition missions.

- (U) Flight demonstrated a 20% increase in maneuverability and
sustained G's with the use of the MAW on an F-ill testbed.
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- (U) Demonstrated a 35% per flight hour reduction in wing main-
tenance using a fully enclosed variable camber wing.

(U) FY 1989 Planned Program:

- (U) Complete flight testing of the MAW and release design
criteria for application to the ATF and other vehicles.

- (U) Develop a flight test plan for integration and flight

testing of the HLFC system on a transport aircraft.

- (U) Define concepts for integrating phased radar arrays, light-

weight structures, and wing shape flexibility into an
advanced wing.

(U) FY 1990 Planned Program:
- -Complete the wing technology program predesign study for

improved aircraft agility and long-range detection of late
1990 threats.

- (U) Complete HLFC program hardware integration.

(U) FY 1991 Planned Program:
- (U) Complete flight testing for the HLFC program with expected

results of a 15% fuel savings for long range transports.
- (U) Start integration design work for the wing technology program.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: Prime contractors are Boeing Company, Seattle
WA, and General Dynamics Corp, Ft Worth TX.

(U) Related Activities:
- (U) PE 0603211F, Aerospace Structures and Materials. Provides

technologies for integration and flight test on Advanced
Flight Technology Integration test aircraft.

- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
Provides transmit/receive module technology for application
to embedded aircraft structures.

- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 2682. Airframe Propulsion Integration: The following

programs provide vehicle-level integration and flight demonstration

for takeoff/landing performance, close-in-combat, and full-mission
optimized cruise/maneuvering performance: Short Takeoff and Landing/
Maneuver Technology Demonstrator (STOL/MTD) - This program integrates

and flight validates on a modified F-15B aircraft two-dimensional
(,sitch axis) thrust vectoring/reversing (TV/TR) exhaust nozzles,

flight/ nozzle controls, and aircraft rough field landing gear. The
result will be an aircraft that will (a) be controlled in the pitch
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axis by vectored thrust; (b) have improved :aneuver and deceleration
performance; and (c) take off and land on a 1500 ft by 50 ft icy
runway, during 30 knot crosswinds without the aid of a ground-based
landing system. The latter reduces dependence on easily targeted
runways and allows dispersion to austere bases.

(U) Integrated Control (ICON) - This program integrates and flight vali-
dates an integrated flight and propulsion control system to optimize
vehicle performance over all flight phases. The integrated system
will utilize the aerodynamic surfaces, inlets, engine, and nozzles
to provide a reliable control capability for derivative and future
aircraft. Aircraft range, acceleration, and engine li'e will be

increased.

(U) Multi-Axis Thrust Vectoring - This program integrates and flight
validates low weight and highly reliable multi-axis (pitch and yaw)
thrust vectoring nozzles with improved control and maneuverability
to enhance air combat lethality and survivability.

CU) FY 1988 Accomplishments:
- CU) Completed aircraft modifications and started a limited

flight test program to check out new aircraft control
surfaces and controls prior to TV/TR exhaust nozzle
installation.

(U) FY 1989 Planned Program:
- (U) Conduct STOL/MTD envelope clearance flights prior to TV/TR

exhaust nozzle installation and flight test.
- (U) Complete STOL/MTD flight testing wich TV/TR nozzles.

(U) FY 1990 Planned Program:
- (U) Complete STOL/MTD military operational utility testing

including full afterburner flight.
- (U) Begin definition of a design of an integrated flight

propulsion control system for the ICON program.
- (U) Start integrated engineering design definition work for

the Multi-Axis Thrust Vectoring program.

(U) FY 1991 Planned Program:
- (U) Start integration of the performance system into the air-

craft for the ICON program.
- (U) Start integrated engineering design work for the Multi-Axis

program.

(U) Program to Completion:
-(U) This is a continuing program.

(U) Work Performed By: Prime contractor is McDonnell-Douglas
Aircraft Corp, St Louis MO.
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(U) Related Activities:
- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 2979, Reliability/Maintainability: Self-Repairing Flight
Control System (SRFCS) - Program consists of flight testing recon-
figurable flight controls and demonstrating expert system based
maintenance diagnostics. Self-repair is accomplished by utilizing
aerodynamic flight control surface redundancy to reconfigure the
aircraft during flight. Detailed diagnostics identify and isolate
flight control surface failures for flight-line maintenance. A
scaled down version of the diagnostic system, embedded in the
aircraft's flight control system, will combat non-ground-test
duplicatable failures.

(U) FY 1988 Accomplishments:
- CU) Completed design for an onboard expert diagnostic system for

in-flight control surface failure detection and isolation.

- (U) Integrated single-surface reconfiguration strategies for left
horizontal tail failure and other noncritical control

surfaces into a NASA F-15 testbed aircraft.

(U) FY 1989 Planned Program:
- (U) Conduct initial flight tests for a single-surface impairment

and integrate the results into the SRFCS design.
- (U) Start the integrated engineering design for a complete

multi-axis SRFCS capability which is expected to reduce enemy
weapon kill probability by a factor of 10.

(U) FY 1990 Planned Program:
- (U) Complete single-surface reconfiguration flight testing.
- (U) Complete the integrated engineering design for a complete

multi-axis SRFCS program.

(U) FY 1991 Planned Program:
- (U) Start aircraft modification and integration of the advanced

SRFCS program.

(U) Program to Completion:
- (V) This is a continuing program.

(U) Work Performed By: Prime contractors are McDonnell-Douglas Corp,
St Louis NO; General Electric Company, Binghamton NY; and Alpha
Tech Inc, Burlington NA. The Flight Dynamics Laboratory,
Wright-Patterson AFB OH will perform in-house real time simula-
tions.

(U) Related Activities:
- CU) No duplication of effort within the Department of Defense.
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(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

4. (U) Project 3391, X-29 Advanced Technology Demonstrator: This program
develops, integrates, and flight validates advanced aerodynamic,
structural, and flight control technologies of a forward swept wing

aircraft that will provide design options for future military air-
craft. Technologies include an aeroelastically tailored forward
swept wing using composite wing skins, discrete variable wing camber,
relaxed static stability, and digital fly-by-wire flight controls
with canards. This program also evaluates X-29 military utility
flight performance and investigates high angle-of-attack (AOA)
flight characteristics of the forward swept wing.

(U) FY 1988 Accomplishments:
- (u) Completed X-29 aircraft #1 flight testing. Results indicate

10-20% less drag and 5-25% less weight if X-29 technologies
were incorporated into a fighter aircraft.

- (U) Upgraded aircraft #2 flight controls for high AOA flight.
- (U) Completed aircraft #2 spin chute and instrumentation upgrades.

(U) FY 1989 Planned Program:
- (U) Conduct ground tests checking out all aircraft #2 systems

and accomplish high AOA flight testing. Predicted to have
s'gnificant transonic performance improvements.

- (U) Conduct extensive computer simulations of the flight controls
supporting flight testing.

(U) FY 1990 Planned Program:
- (U) Publish X-29 flight research/analysis report.

(U) FY 1991 Planned Program: Not Applicable.

(U) Program to Completion: Not Applicable.

(U) Work Performed By: Prime contractor is Grumman Aircraft Corp,
Bethpage NY.

(U) Related Activities:
- (U) The X-29 program is jointly funded with NASA.
- (U) No duplication of effort within the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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5. (U) Program to Completion:

- (U) This is a continuing program.

D. (U) WORK PERFORMED BY: Prime contractor is McDonnell Douglas Co, St Louis
MO. This project is managed by the Flight Dynamics Laboratory, Wright-
Patterson AFB OH. Flight testing is condicted at the Air Force Flight
Test Center, Edwards AFB CA with support from NASA.

E. (U) COMPARISON WITH FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OFImpact on
CHANGE Impact on System Capabilities I pact on Schedule FY 1990 Cost

Tech None None -0-

Schea None None -0-

Cost None None -0-

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: None

3. (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:

- (U) TAF SON 304-83 Advanced Tactical Fighter
- (U) TAF SON 310-85 Air Defense Aircraft
- (U) TAF SON 002-86 Improved Interceptor kDraft)

G. (U) RELATED ACTIVITIES:
- (U) PE 0603205F, Aerospace Vehicle Technology. Provides component

technologies that are integrated and flight tested in this PE.

- (U) PE 0603253F, Advanced Avionic Integration. Provides basic avionics
algorithm used to develop flight control software.

- (U) PE 0603230F, Advanced Tactical Fighter (ATF).
- (U) No duplication of effort within the Department of Defense.

H. (U) OTHER APPROPRIATED FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONES SCHEDULE:
- (U) Aircraft ICAAS mods started 2 Qtr 90
- (U) Internetted (2 vs 4) flight testing started 2 Qtr 91
- (U) 2 vs 4 flight testing completed 4 Qtr 92
- (U) 4 vs 16 internetted simulation testing completed 4 Qtr 92
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Program Elexrent: #0603250F Project Number: #649L
PE Title: Lincoln Laboratory Budget Activity:#2-Advanced Technology Developmeit

A.(U) RESOUBCES ($ in Thousands)
Project Title Lincolr Labcratcry
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

Lincoln Laboratory 25,999 23,003 25,603 26,988 Continuing TBD

B.(U) BRIEF DESCRIPIlON OF MISSION REqUIRkHFT AND SYSTal CAPABILITIES: 1.
Lincoln Laboratory Prograr is : high-technology research and development
effort ccnducted through h cozt reimbursable contract with Massachusetts
Institute of Technology. Lincoln Laboratory is operated as a Federal
Contract Research Center (FCRC) administered by the Department of
Defense. From this technology base, Lincoln Laboratory engages in
advanced research and technology demonstration in the areas of military
satellite communications, space radar technology, space-based visible
surveillance, deep-space and tactical battlefield surveillance, advanced
solid-state devices, materials and processing technology. Lincoln
Laboratory also provides technical adv ce and consultation to the
military services and defense agencies.

C. (U) PROGRAM. ACCOM.PLISHMENTS AND PLANS:

1.(U) FY 1988 Accorplishients:
- (U) Designed/fabricated an analog neural network electronic circuit

for speech recognition in voice activated tasks.
- (U) Developed/confirmed theoretical model for very large scale

integration (;LSI) laser-formed connections for wafer-scale
electronic circuit designs. Improved wafer's general usefulness.

- (U) Developed signal intercept architectures for interference
cancellation based on signal of !nterest features using
minimally calibrated antenna arrays. Improves signal recognition
and anti-Jam performances.

- (U) Demonstrated neural network unsipervised learning using
multidimensional laser radar data for target -ecognition.

- (U) Designed an extremely high frequency (19F) adaptive antenna
configuration which can prodlice multiple, independently
steerable agile beams. Overcome present radar and communication
limitations.

- (U) Transitioned to the Navy for operational use the Transportable
Fleet Satellite EHF Package Operations Center (FEPOC).

- (U) Supported the design of a bigh-data-rate Defense Satellite
Communications System (DSCS)-II7 follow-on payload.

- (U) Continued work on Lasercom brassboard system, space-qualified
units of the transmitter, diagnostic assemblies and flight
design electronics. Present cross-links limit sensor data
transfers.

2.(U) FY 1989 Planned Program:
- (U) Establish rapid turnaround irtegrated circuit (IC) modification

capabJlity using a laser restructuring technique.
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- (U) Develop low-noise charged-ccupled device (CCD) imagers.
- (U) Initiate th- development of agile EHF adaptive antenna

subsystems.
- (U) Flight test multidimensional sensor; laser radar (C02 and GaAs),

passive fnfra-ed [8-12 micron (um)] and millimeter-wave radar
£85 Giganertz (GHz)].

- (U) Finish brassboard system and space qualification of important
Lasercom flight-design subsystems.

- (U) Continue restructured Lasercom program based on current
technology.

- (U) Complete design and initiate fabrication of space-based radar
signal processor test bed.

- (U) Develop gallium arsenide perneable base transistor (±.T "--GHz
monolithic microwave integrated circuits (MNICs).

- (U) Develop 100-element coherent linear diode laser arrays [5 Watts
Continuous wave (CW)I for more efficient power generation.

- (U) Develop film-growth techniques and device exploration in diamond
which increased the electronic device's speed.

3.(U) FY 1990 Planned Program:
- (U) Design wafer-scale neural network system for imagp processing.
- (U) Test autonomous acquisition and classification techniques

against a variety of tactical targets for aircraft ground attack
and smart weapon applications.

- (U) Begin development of Doppler beam sharpening for remotely
piloted vehicle (RFV) rftdar.

- (U) Continue development of the brassboard agile F1HF acaptive
antenna.

- (U) Continue Lasercom technology program to higher data
rates,smaller sizes, less weight for other system applications.

- (U) Begin phased performance evaluation of space-based radar test
art4 cles in near-field test range

- (U) Complete space-based radar signal processor test bed.
- (U) Develop GaAs PBT 60-GHz power and 94-GHz small-signal MMIC.
- (U) Continue development of film-growth techniques and fabrication

of transistors made from diamond material.
- (U) Develop radiation hardened CCD imagers for survslllance.
- (U) Demonstration field tests of advanced CCD focal planes in an

integrated space surveillance sensor.

h.(U) FY 1991 Planned Program:
- (U) Exteri rapid prototyping design to submicron electronic devices.
- (U) Develop an airborne test-bed preprocessor ermbodying neural

network and expert system components to demonstrate real-time
multidimensional automatic target recognition.

- (U) Complete and test the agile FHl antenna.
- (U) Integrate/test Lasercom package flight-design engineering model.
- (U) Continue Lasercom technology extension program to higher rates,

higher power, smaller and lower-cost cross-link packages.
- (U) Integrate all. space-based radar test-beds for comprehensive

capabil-ty demonstration in near-field test range.
- (U) Continue development of higher power coherent laser diode arrays
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- (U) Model and fabricate diamond transistors for high power and
high-frequency performance.

- (U) Develop and demonstrate large area array CCD imagers in infrared
(IR) and ultraviolet (UV) bands for space-surveillance sensors.

5. (U) Programs to Completion: This is a continuing program.

P. (U) WORK PFRFOR?1ED BY: There are no prime contractors that support this
program. Funds are used to pay salaries and purchase supplies for
in-house activities at Lincoln Laboratory.

F. (U) COMPARISON WITH FY 1988/89 DESCRIPTIVE SUMIARY:

TYPE OF Impact on Impact on Impact on
CHANGE System Capabilities Schedule FY 1990 Cost

Tech None None -0-
Schd None None -0-
Cost Yes None -491

NAR(RAT VE DESCRIPTION OF CHANGES

1.(U) TECHNICAL CHANGES: Not Applicable

2.(U) SCHFDULE CHANGES: Not Applicable
3.(U) COST CHANGES: Funding reductions, in this Program Element (PE)

reduced manpower, eroded Lincoln Laboratory's technical base and
limited their ability to respond to new technical opportunities.

F. (U) PROGRAM DOCUMZENTATION: 1951, MIT Lincoln Laboratory FCRC Charter; May,
1975, Department of Defense Plan for Administration of Lincoln

Laboratory.

G. (U) RELATED ACTIVITIES:

- (U) PE 0303603F, Milstar
- (U) PE 0602702F, Command, Control and Communications
- (U) PE 010224F, Space Track
- (U) PE 0102428F, Space Surveillance Technclogy
- (U) PE 0303401F, Communications Security
- (U) PE 0601102F, Defense Research Science
- (U) PE 0601101E, Restructurable Very Large Scale Integration
- (u) PE 0602301E, Wafer-Scale Integration
- (U) PE 0603220C. Laser Imaging Technology
- (U) PE 0603789F, Command, Control, Communications and Intelligence
- (U) There is no unnecessarj duplication of effort within the Air

Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

1. (U) INTFYNATIONAL COOPEEATIVE AGREiIAENTS: Not Applicable.

J. (U) MiI.. TONE SCHEDULF: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #Ob03253F Budget Activity: #2-Advanced Technology
PE Title: Advanced Avionics Integration Development

A. (U) RESOURCES ($ in Thousands)

Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

666A Advanced Reference Systems Development
1,954 2,500 2,843 2,949 Continuing TBD

2733 Advanced Reconnaissance/Strike Radars
* 6,300 6,341 8,295 Continuing TBD

2735 Advanced Systems Avionics Applications
1,131 2,100 4,280 4,466 Continuing TBD

3833 Sensor Integration for Covert Penetration
0 100 1,268 2,530 Continuing TBD

Total 3,085 11,000 14,732 18,240 Continuing TBD

* (U) FY 1988 contractual activities supported by $3.7M from PE 0603109F and

$2.0M from PE 0603208F.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element develops, Inte-
grates and demonstrates advanced avionics technologies. The demon-
strations offer strong evidence of increased effectiveness and effi-
ciency as well as reduce development risk and cost. Thrusts are
directed at high speed data buses; efficient, high speed processors;
reliable, high performance radars; and accurate/low cost navigation
systems. The funding increase in the outyears recovers the program
element from congressional reductions to the FY 1988/89 programs.

Specific increases in FY 1990/91 reflect growth to support advances in
radar technology, system integration, and covert sensor architecture.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 666A, Advanced Reference Systems Development: The sur-
vivable penetration and attack by tactical aircraft and accurate
weapon delivery require accurate and reliable navigation systems.
This project develops navigation sensors, integration techniques,
and software to improve the accuracy and availability of naviga-
tion and reference information for future weapon systems. Major

technology thrusts are jam resistant navigation receivers; multi-
function antenna systems for combined communications/navigation/
electronic warfare functions; highly reliable/fast response
strapdown stellar inertial system; and navigation system integra-
tion with emphasis on increased performance, reliability and
reduced life cycle costs.

(U) FY 1988 Accomplishments:
- (U) Demonstrated a high accuracy strapdown accelerometer that

reduces cost by a factor of three and has application in
inertial navigation systems requiring high accuracy.

UNCLASSIFIED O J 8Z



UNCLASSIFIED

Program Element: #0603253F Budget Activity: #2-Advanced Technology
PE Title: Advanced Avionics Integration Development

(U) FY 1989 Planned Program:
- (U) Complete flight test of a high accuracy ring laser gyro-

scope Inertial navigation system.

- (U) Complete preliminary design of a fast reacting, highly
reliable strapdown stellar inertial system that has
application to strategic weapon systems.

(U) FY 1990 Planned Program:
- (U) Fabricate a brassboard of an anti-jam global positioning

system (GPS) receiver that will demonstrate improved
performance in a jamming environment.

- (U) Complete design of a strapdown stellar inertial system.

- (U) Initiate joint Air Force/Navy integrated antenna system
development that will significantly reduce the number of

antennas on aircraft.

(U) FY 1991 Planned Program:
- (U) Complete testing and evaluation of an anti-jam GPS

brassboard receiver.
- (U) Fabricate a strapdown stellar inertial brassboard system.
- (U) Complete system design of an integrated antenna system

that will reduce antennas on aircraft.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Avionics Laboratory, Wright-Pattersor
AFB OH manages this project. Contractors are: Rockwell
International, Anaheim CA; Northrop, Hawthorne CA; and
Mayflower Communications, Reading MIA.

(U) Related Activities:
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE 0305164F, NAVSTAR Global Positioning System (User

Equipment).
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 2733, Advanced Reconnaissance/Strike Radars: The ability
to detect and acquire targets that are concealed or camouflaged
is limited. Continued improvements in low observable and camou-
flaged, concealment and deception techniques require improvements
to be made in airborne radar capabilities to automatically

acquire and detect concealed or camouflaged targets. This pro-
ject develops and demonstrates radar sensor and automatic pro-
cessing technologies for rapid targeting, and detection of tar-
gets camouflaged or concealed in foliage. Growth in FY 1991
funds supports continued development of radar technology to
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automatically acquire surface targets and to detect those con-
cealed In foliage.

(U) FY 1988 Accomplishments:
- (U) Completed integration of Ultra Reliable Radar (URR)

solid state active phased array aperture with radio

frequency (RF) and power supply (PS) hardware as a
step in demonstration of improved fire control radar.

(U) FY 1989 Planned Program:

- (U) Complete active array rooftop/range testing to provide
critical data for risk reduction to the Advanced
Tactical Fighter radar.

- (U) Demonstrate first-ever airborne fire control active
array radar with payoff in improved performance, reli-
ability and maintainability for future systems.

(U) FY 1990 Planned Program:
- (U) Exploit model based vision research and parallel pro-

cessor technology development to optimized algorithm/
hardware interface.

- (U) Complete conceputal design of a wide area air-to-surface
search and detection radar designed to find high value
targets deliberately camouflaged/concealed in foliage.

(U) FY 1991 Planned Program:
- (U) Demonstrate in a laboratory environment a real-time,

automatic, radar ground target acquisition capability.

- (U) Complete concept development for a tactical fighter
constrained airborne, real-time, all-weather, automatic
target acquisition sensor.

- (U) Complete detailed design and initiate fabrication of a
low frequency tactical airborne radar with capability
to detect camoulfaged/concealed targets.

(U) Work Performed By: The Avionics Laboratory, Wright-
Patterson AFB OH manages this project. Contractors are:
Westinghouse, Baltimore MD and Loral Defense Systems,

Litchfield Park AZ.

(U) Related Activities:
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE 0603109F, INEWS/ICNIA.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 2735, Advanced Systems Avionics Applications: Over the
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Program Element: #0603253F Budget Activity: #2-Advanced Technology
PE Title: Advanced Avionics Integration Development

past decade electronic technology developments have increased so
rapidly that technology opportunities have far exceeded resources

available to capitalize on them. This project will define,
develop, and demonstrate integrated avionics architectures that
exploit new oportunities in parallel processing networks, reduced
instruction set computers, software for avionics applications,
expert system tools and conformal electronic device packaging.
Growth in FY 1990 funds reflect this focus.

(U) FY 1988 Accomplishments:
- (U) Completed preliminary design of an Ada Graphics Software

Support System (AGSSS) that will improve maintenance,
supportability, and producibility of software developed
for airborne graphic displays.

(U) FY 1989 Planned Program:
- (U) Complete integration of the integrated terrain access and

retrieval system into the integrated test bed.
- (U) Complete the AGSSS program and demonstrate graphics pro-

gramming in Ada.

(U) FY 1990 Planned Program:
- (U) Complete prototyping of an advanced avionics radio freq-

uency module that exploits advanced technology and cool-

and packaging techniques that will improve reliability
and maintainability of avionics systems.

- (U) Exploit/Integrate computer aided software engineering
advances that will lead to a tenfold improvement in
software productivity.

(U) FY 1991 Planned Program:
- (U) Complete the design of a program to exploit advances in

device technology, software, processing, packaging,
cooling and fault tolerance. Product will improve
avionics system reliability, producibility, and main-
tainability.

- (U) Demonstrate a common radio frequency module that
incorporates advanced cooling and packaging techniques.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB OH manages this project. Contractors are TRW, Dayton OH
and Research Triangle Park, Durham NC.

(U) Related Activities:
- (U) PE 0603109F, INEWS/ICNIA.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriate Funds: Not Applicable
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(U) International Cooperative Agreements: Not Applicable.

4. (U) Project 3833, Sensor Integration for Covert Penetration: Host
current avionics suites produce radio frequency emissions that
reveal the presence of the aircraft as veil as provide the pilot
with mission performance information. These emissions limit

covert penetration. This project provides laboratory and flight
demonstration of the system technologies to provide current and

future airborne weapon systems vith significant new capabilities
to penetrate areas without detection. Efforts will concentrate
on nap-of-the-earth flight capabilities in day or night with
reduced emission, real-time threat avoidance, reduced pilot work-

load, and improved sensor management for data fusion. Growth in
FY 90/91 funds reflect this focus.

(U) FY 1988 Accomplishments: Not Applicable.

(U) FY 1989 Planned Program:
- (U) Evaluate current systems to determine best approach to

integrate sensors for covert penetrations.
- (U) Investigate applications of expert systems to avionics

sensor control, information fusion and threat avoidance.

(U) FY 1990 Planned Program:
- (U) Develop preliminary design of promising sensor suites

for application to covert penetration.
- (U) Establish covert penetration resources environment to

include sensor, aircraft, and ground truth models and
integrate models into an avionics simulation.

- (U) Demonstrate contributions of data from individual sen-
sors in support of covert penetration.

(U) FY 1991 Planned Program:
- (U) Develop preliminary design of adaptive sensor control

techniques that will utilize fault tolerant, reuseable
software modules and advanced algorithms.

- (U) Investigate shared sensor aperture control and multi-
use techniques.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Efforts in this project are managed by
the Avionics Laboratory, Wright-Patterson AFB OH.

(U) Related Activities:
- (U) PE 0603737D, Balanced Technology Initiative.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

UNCLASSIFIED



UNCLASSIFIED
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Program Element: 0603269F Project Number: 3384

PE Title: National Aerospace Plane Budget Activity: # 2 - Advanced Tech-
(NASP) Technology Program nology Development

Project Title: NASP Technology Program

POPULAR NAME: X-30, NASP
A. (U) SCHEDULE/BUDGET INFORMATION ($ in. Thousands):

SCHEDULE FY 1988 FY 1989 FY 1990 FY 1991 To Complete
Program Start Phase Start Phase Complete Phase III

Milestones IIB - Oct IIC - Mar Phase II 4Q Go-Ahead 1Q

Engineerng Engine Engine Test X-30 PDR 2Q
Milestones NA Design Rev 3Q

Mar 89

T&E NASP Resrch X-30 1st flight
Milestones NA NA NA Plan 1Q 3Q95
Contract Continue Continue Continue Award X-30 Deliver 2 X-30s
Milestones Phase II Phase II Phase II Contract 1Q 1Q95
BUDGET Program Total
($000) FY 1988 FY 1989 FY 1990 FY 1991 (To Complete)
Propulsion 91,400 82,055 73,045 0 304,650 (0)
Airframe 28,349 31,539 26,726 0 118,479 (0)
Tech Mat 51,633 75,160 80,846 22,986 328,158
& Matl's (57,236)

Applica- 1,689 2,171 2,272 2,605 21,088
tions (11,447)
X-30 Aero- 0 0 0 229,907 1,373,977
Spacecraft, (1,144,070)
Support 7,272
Contract 643 1,053 735 843 (3,816)
In-House 60,404
Support 4,375 4,210 5,345 6,130 (38,216)

803,739
GFE/Other 4,611 34,579 110,773 127.053 (491,249)

1 3,017,767
Total 182,700 230,767 299,742 389,524 (1,746,034)
Note 1: Detailed funding breakouts shown above the "Total" line represent a

pro-rata DoD share of joint DoD/NASA program.
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(NASP) Technology Program nology Development

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This program element funds the DoD portion of the joint DoD/NASA tech-
nology development and demonstration known as the National Aero-Space
Plane (NASP) program. The NASP program will develop the technological
basis for aircraft capable of long range hypersonic cruise in the at-

mosphere and for space launch vehicles capable of single-stage-to-orbit
performance with takeoff and landing from a conventional runway. These
technologies will then be demonstrated in a manned flight research
vehicle, the X-30. These demonstrated technologies would then provide

the basis for military and civil vehicles capable of: global unrefueled
operation, reaching any point on the earth in two hours or less; pro-

viding routine, "on demand" access to near space; reducing payload to
orbit cost by an order of magnitude; and flexibly based, rapid response
space launch. Such NASP-derived vehicles would provide revolutionary
increases in military capability. The NASP is envisioned to be a manned,
airbreathing, hydrogen fueled, single-stage-to-orbit vehicle capable of
operating (horizontal takeoff/landing) from conventional runways.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments
- (U) Continued effort on complex fluid dynamics calculations in-

cluding refinement of computer models with component test data
- (U) Continued characterization/development of advanced materials,

investigated associated manufacturing technologies/techniques
- (U) Began construction of selected engine and airframe ground

demonstration components
- (U) Initial checkout runs for engine ground test facilities
- (U) Began construction of cryogenic tank structures
- (U) Continued mission applieability studies/survivability analyses
- (U) Continued vehicle fabrication and flight test planning
- (U) Established materials consortium with all major contractors

2. (U) FY 1989 Planned Program
- (U) Complete upgrade, begin routine operation of engine test

facilities
- (U) Begin scale-up of durable high temperature resistant materials
- (U) Continue fabrication of major structural demonstration

components including cryogenic tankage, wing/fuselage attach
structure, a large fuselage section, wing leading edges, etc

- (U) Perform engine component testing through Mach 16
- (U) Begin fabrication of large-scale hypersonic scramjet engines
- (U) Continue to develop and refine the three X-30 airframe

contractor designs and integrate with engine designs
- (U) Continue materials, computational fluid dynamics, and other

key technology work while refining engine/vehicle
- (U) Conduct major review of contractor scranjet engine designs

3. (U) FY 1990 Planned Program
- (U) Complete the development of large-scale, near-flightweight

hypersonic scramjet engines

- (U) Ground test NASP propulsion systems, including the large-
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(NASP) Technology Program nology Development

scale hypersonic scramjet engines to Mach 8
- (U) Test subscale engines and full scale components to Mach 16
- (U) Three airframe contractors will complete and submit designs

for the X-30 flight research aircraft
- (U) Complete Phase II military and civil utility and application

studies to support the Phase III go/no-go decsion
- (U) Go/no-go decision to proceed into Phase III of the program

4. (U) FY 1991 Planned Program
- (U) Award and negotiate X-30 airframe/engine contracts
- (U) Continue detailed design for the X-30 engine and airframe
- (U) Initiate pilot production facilitization effort for high

temperature, lightweight materials
- (U) Complete and submit test and evaluation plan
- (U) Order long lead items for two X-30 flight research aircraft
- (U) Continue technology maturation efforts.
- (U) Negotiate vehicle design and fabrication contracts
- (U) Continue and expand application/utility/vulnerability

studies for potential follow-on operational systems

5. (U) Program to Completion:
- (U) Complete design and fabricate two X-30 flight research

vehicles for flight test

- (U) Conduct ground static and fatigue tests of X-30 airframe
- (U) First flight of X-30 and conduct initial flight test program

with normal flight envelope expansion
- (U) Conduct extended X-30 flight research program to demonstrate

the viability of single-stage-to-orbit and hypersonic cruise
- (U) Complete assessments of operational utility and application

to provide data on the use of NASP technologies in potential
operational follow-on vehicles

D. (U) WORK PERFORMED BY: This is a joint DoD/NASA program. The Air Force
has overall responsibility. A Joint Program Office has been established

at Wright-Patterson AFB, OH. Actual technology development is being
conducted by contractors, universities, and in-house government lab-
oratories. Contractors for engine development are Pratt and Whitney,
West Palm Beach, FL; and Rocketdyne, Canoga Park, CA. Contractors
for airframe component development are General Dynamics, Fort Worth,
TX; McDonnell-Douglas, St Louis, MO; and Rockwell, Los Angeles, CA.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF I Impact on
CHANGE I Impact on System Capabilities I Impact on Schedule I FY 1990 Cost

Tech None None None

Sched None NA None

Cost None 6 Mos -96,472
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NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHARGES: None.
3. (U) COST CHANGES: The first atmospheric flight of the X-30 slipped

six months due to funding reductions made to the program during
the budget and out years.

F. (U) PROGRAM DOCUMENTATION:
- (U) SON SAC 07-79, Jun 79
- (U) SON AFSPACECOM 06-84, Mar 86
- (U) Memorandum of Agreement for NASP (AF, Navy, SDIO, DARPA), 25 Apr 86
- (U) DoD/NASA Memorandum of Understanding, 27 Sep 88

G. (U) RELATED ACTIVITIES:

- (U) NASP is a Joint DoD/NASA program and participation of DoD organ-
izations is governed by a Memorandum of Agreement (MOA), signed
by all parties and by the Under Secretary of Defense for Research
and Engineering, dated 25 April 1986

- (U) Relationship between DoD and NASA is governed by a Memorandum
of Understanding (MOU), signed by the Secretary of Defense and
the NASA Administrator, dated 27 September 88

- (U) Broad programmatic policy and direction is provided to the NASP
program by the NASP Steering Group, chaired by the Under Secretary
of Defense (Acquisition) with the NASA Associate Administrator
for Aeronautics and Space Technology as Vice-Chairman. All other
participating organizations have members. The Director, White

House Office of Science and Technology Policy is an ex-officio
member. The NASP Steering Group approves all changes in program

goals, objectives, funding, and schedules.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: None

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Event Date Results

This is a Science and Technology program. No T&E activities until Phase III.

T&E ACTIVITY (TO COMPLETION)

Event Planned Date Remarks
Submit Research Plan IQ/FY1991 Start of Phase III
X-30 First Atmospheric 3Q/FY1995 Start of flight research program

Flight to demonstrate NASP technologies
X-30 First Orbital Flight 4Q/FY1996 First demonstration of the prime

NASP program goal
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A. (u) CM0 $ in Thouands)

M~mbr p 1968 P! 1969 1! 1990 7! 1991. To Tota

2432 Wrig A AVOiEDin BeOiVOW SYsti TedmologY
6,200 6,900 6,700 9,000 O=timdq 2W

2754 M - T1.1ology
2,800 2,860 3,000 4,000 OatimW

2222 ElotrO-tia OM~teafUrf
6,900 5,000 4,1.42 6,459 (outinuizq TM

69ix Electronic warfare Tw~co1ogy
11,500 U1,510 12, 000 12,000 Otimin, TM

431G Infrared -tInMaW
8,300 9,200 2.0,500 Ulm50 contintzing T

Total *35,700 35,470 38,342 42,959 C-n..mi q

* Fy 1966 funding, for thin program was omuaned. in P3 0604211.

B. Cu) R Z1'M F Bi: This program provides; advanced
.dmc t in the azes of electronic warfare where an expad

technology haes is needed to solve critical pamtratics aid problem
for all cl ase of radio frequnmy, infrared, .lectzo-optical, and
lAse thrats.- The 1:r 3 inluds

electronic warfare (EW) transmtters, reoe~yars, advned PCAOr
inagt 8  - comin, cvntrol and

inmizcatjo -n amtnnu . Thin ;rop also providm for
c~in, toeatdqu, an subsystins delpmt leaMi to the

re*Wtion, of acquisition and life cycle cIs of electronic warfare
eqtimt and system.

C. (u) ..D N Ii29zmm = LMU

Cuj) Project 2432. Wanrmn - XMidano R@Qeiver BSMt TedRRMal:
Deslope integated systems technlgies to cap with projecteAd

integatedugti-spectral threat muzironits for strtegic an tactical
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- (U) Start

(U) FY1991 Planiad pg=:.
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- (U) Citiue VMIC-baed EN amlicationg.
- (U) Start a

-(0) Continue
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(U) Wor Perfacm Bys~ Progru Mmaammt is provided through the Air
Force Aicim Laboratory, Wright-Pattersm AYD C. Major
='trmcts are with: Weetiu00, Baltmre HD; THN, San Diego Ca;

Raytheon, Goleta, CR; and worthrp, molinq HMedw XL.
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Program El 1m: 0060270 Bdgt ctviy:2 .mm
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Director of Taboatories/Technical Penl fjr Electronic Warfare and
is omled with the engineering devloat comuity of the three
services thrczjh the Joint ftehnical. -oordinaing aru for
Aircraft survivability an Electronic warfare.

-(U) There is inomneesary duplication of effort within the Air
Force or the Dprmrmt of Defene.

(U) Other hamjcation Fund: Noe.

(U) Inentoa ~2Ei wsmo

(U) Project 2754. C3 QmmteruaasurG TehOMoICOV: Oosoidt nd,
Cotrol and comuicatictOaztorau (C301) ef forts to develop and
deostrate oommters to may C3 systm. Develops airborne jimin and
decaption techniques, drone-bon an einudable C301 tecnlogy and
analysis similation and evalu~ation suport.

(U X1988 Ac00Wihint9:

()Initiated.

-(U) Omlted helliborne tast of the mini-drone jinmr during Gram
Flag exercise.

(U) FY 1989 Planned Po~n
- (U) Started C3CM sensor signal fusion project.
- (U) continue strategic link jmr.
- (II) continue

(U) fX 990 Planned Proarun:

demnstratior

-(uJ) Omlete
efforts whic.

-(U) Initiate brass board devlpmt of a

(U) FY 1991 Planned Por!
- (U) amlete strategic link jiner test.
- (U) 0mlits sensor, signal fusion project.
- (U) Comlete low frequency 0301 system flight test.
- (Li) Initiate porm

(U) Prarun to Omleti !: This is a oontinminq progrin.

(U) Work ftr=oWd BY: Progrin Managint is provided through the Air
Force Avionics Laboratory, Wright-Patterson APB (Z. Major
Ootracts are with: Magov, Ft Wayne, D; and Harris, Malborne
FL.

Ud193
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- (U) ProGr10R 2hint 06022041, Mroqpac Avicuic
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AMu andNey efforts thrugh Joint rwvial a aWted by the Joint
Director of lborstorieefTacbsuicel panel for Electronic Warfare and
is =4aed with the u~lmearing - Iee~ cornity of the three
s0ef thruh the Joint Techical CoordinatinGrou for
Aircraft Survivability an Electronic Warfare.

-(U) There is n* awsuaz lication of effort within the Air
Florce or the Dermet of Defense.

(U) other %-Awmcriation Funds; None.

(U) n*MMU~ 1DWtV MMOO:Nne.

(U) Piviect 2222, Electro-Cotical ommtemeasu=e (WMO: Develops
techology for detecting an countering optical and television (T7)
directed threats against aircraft.
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( ) start an

- (U) Start Corzpnt Prince flight test.
-(ui) Contium
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-(ii) COntimn

- (U) Cmp1ete qoroet Prince prototype test pz=rg.
- (ID) cotinie
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PE Title: ElcrncOftTcn I

(U) Progam to Omltin: This is a continuing progm.

(U) Work Perfomd By: The Air Force Avionics Laboratory,
Wright-PattersOn APB M, manages the program. Testing is perfomd
IpIiwily at the Air Fox=s Ammet Division, Eglin An FL, and the
Tooah Test rangs at Nellis APE N7. The mjor contractors are:
Wstinghouse, Baltimore MD, General Electric corp. Binghoopton N!.

(U) Related Activities:
- (U) Progralm EltI 06022 04P, Aerospace Avionics

-(U) P= 3griE3 1t 0604220F, Uf Counter Response
- (U) Progr; El It 06047011', Reonassance Equimwt

(U) Prograut Elmnt 0604270F, OF DeVsol~nt
- (U) Program Eliont 0603270A, Electronic O~at Tecnlogy
- (U) Program Elt 0603270N, Electronic C~at Teotlogy

-(U) Program, Elemnt 0603203F, Of fensive Avionics, BOM Twbnlogy
- (U) lhe work in this project is closely coordinated with related

Amuy and Navy efforts through Joint reviews conducted by the joint
Director of Laboratories/Technical. Pawel for Electronic Warfare and
is coupled with the engineering develpmet comunmity of the three
services through the Joint Technical CoDating Gru for
Aircraft survivability and Electronic warfare.

-- (U) There is no unecessary duplication of effort within the Air
Fbos or the Deparmnt of Defense.

(U) Othier Aorgpriation Funds: n

(0) lnternational Cocoerative AO_=ts:

UNCLASSIFIED

00195



UNCLASSIFIED

1! 1960/1969 BMIUIL WrIX inM1ZVZ SMOMM

Program haint: faja3az2 Vroject Vum2 r
Mu Title: Zlczci Ombt Bdgt AtiVity: 2L ..

A. M(U) ou ($ In Tbouand)

1!MM]P 1966 IT 1969 1! 1990 1! 1991 To Total
-= - how ZdAM11 Balm& O=l~t R

Blectronic Wrtare To.mlogy
11,500 11,510 12,000 12,000 (ontinuing, B

B. Cu) MIX = 0= 0W MEBS= HMPZM T AMD SYWl iPfa : This
project providem advaned - j I~ of no techniques and hardoare
for both amisting v na electronic warfare system to counter threat
systm (ifaetar missile, antiaircraft artillery and Air
IntIarc, prI operating in the radio frequency sectrum. The proj et
inclde the following areas: (1) a wiporting simulation effort that
guides the allocation of fwnin through the evaluation of -- w concepts
an tacbques; (2) on-board Ji-' systems, ocaont and techniques
needed to jlesny radar; (3) off-board or epandable system to
cofie anmy radrs n dilute onamy defenses; (4) electronic
ollection system to infozz the field ommander of changee in the
electronic savirimnt; (5) the damopent of stanardized and low
cost reliable 1n maintainable coanents an systems to enable the
Dparmet of Defense to better afford the increasing mnt and
sau---stication of electronic coutaeanuree equimet required on
mde aircraft; an (6) devlomet of advanced staud-off jae

toobnlogy that Will lead to greatly reduced on-board -c---I umseures
reqIrt. The anmy air defense newr is characterized by both

aibnd land booed radar and ocmuicatiort system that locate,
lmiter, guide and control offensive an defensive alemnts. The mnsy
cantimm to improve theee elmnts against our forces and our
oerational W -asre. This requires a strong tecibnlogy base to
provide I , i teruAw to thms iuro %nt and avoid

taclogcalsurprise by now onsy threat system.

(U) 7! 1966 ==a
t (I comneted trn-service

-(9) Comleted
-(0) Comleted
-(U) Otiue radar signature redution.

ca~wr By: mutpesue
~ainw~at: am
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azgi 1l: #06032701 Project ASber:121
M Title: Electronic Cmint TiscoiBdevfiit:2A~ne

(U) FT 1969 Piumed MrMq
- (J) *nue

- (U) CtirAn Vpdated.
- (LI) COntinue KilitarrArliftsmd (MCI

- (U) cOntintle
- (U) start meC OF suite dsveloqmit.
- (IJ) Contin devel t.

(U) FT 1990 Planned Pori
- (U) cOntinue MAC OF Suite development.
- (U) contine 1R' anxindable program.
- (1)) Flight test

-(a) Ontin. Program.
-(U)) Continue

(U) FT 1991 Planned Prora:
- (U) Colete advace threat warning antenna dwelet and test.
- (U) Start limited field testing of MC Ef suite.
- (U) Start flight test of the
- (Ld) Start 8uelot, program.

(U) Progra to Cmletion: This is an ongoing program.

D. (U) WMWPEM MI BY: The Air Fore AVionics Laboratory, Wigtt-]Patterson AFB,
H mnages the program. cOntractora include: westingpbo--eA.Daltbacre, M~;

Daytbon, GoletA, Ch; and Northrop, Iblling MeA~dO, IL. Testing is performed
primarily at the Air Force Amumint Division, 3gli AID FL, and the Tcmapah
Test lange at Nllis AIDB, NV.

E. (U) CRIPWISC WrMI NMMED FY 88/89 DEIP7 SRniz

TYPE OF I mact of System Capabilities I Mpact on Schedule nwact on

Teca None NoneNO

ScMd NO -eNO

ost None NOe NOW

Ngrau'IV DEXPI0N OF 1
1. TCUR m
2. SEM m
3. CS M M M

00197
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UNCLASSIFIED
ftopmi Elut: #q~Q32m Vroject Numer: 3
P3 Titles:lo~i gM~_mMj Budget IAtivity: 2 Adance

- U) TR rn(m): 31.5-731 304-Mo: an 301-78
- (U) MrnS(s): 23-69; 13-73; "1
- (U) 3M- OMUM: 7-61; "-1; an "I6

0. (U)z~
-(U) PrOgrI ZLint 06022041, A~ofie Avionics
-(U) PLV9=z 31ot, 06042201, M Couter Waqij
-(U) kogVM1 ZI t 0604701.1, - -' 3qP4t
-(U) Proqzm ElMt 06042701, M5 De1 t

- (U) vrori E31mt 0603270A, ElotRio 000at Technology
- (U) PrOgMRm RMnt, 06032709, Electrouic O~at Tmehooogy

-(U) Vrowr E 3 1 0602031, Offmnive Mimics, 31 Tchnoogy
- (U) The Vm in this project is closely oordinated with related Almy and

NMv efforts through Joint review mOnuted by the joint Director of
Labratoriee 0mcal Pane for Electronuic Warfare and is couped with
the mogineerInq develot aimnity of the three services through the
Joint TeOtmical Ooordi~nating aru for Aircraft survivability and
Electronic warfare.

- (U) Ther in no lincuinsy ftlicatian of effort within the Air Force or the
Dq-r , of Definme.

H. (U) aMM AMFFRM'~ FMM (8 J& Thsat Not Applicable

I. (U M iRn kOMCOERMAME : Non

'7. (U)

- (u) Flight Test MUc a suits IT 1990
- (U) Omipete Advncd Threat, Wainq

Antina dwe1qpumi test 7! 1991
- (U) co~t c IN suite feasiblifty

and ine1oeabuty dmtrtom1 1992

Ii 198
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FTr 19q8/1989 3 KA UY & m ~lEEI

POgrR 31 M: #0603270F Project fUe r:
M Title: Electronic OMmfe M3&Pt AftiVity:L2 dnl:d

A. (U) T)($ in Th d)

nF 1968 1! 1989 Pr 1990 T 1991 To Total

431G Infrared
8,300 9,200 10,500 11,500 Continuin

B. (U1) MW D" _7=R" OF 3USISI g~o1nwan A SyS: TWis
project Isrates advanced develpwit a meaur.m
air defemse guidance uystm which opamt! in the infrared (IR)
spectrum. M ples Of such pystam are

In the past, air defense svstim operated onlv in the ommications
aM radar freq iuies

Efforts in this
project include a mporting simalation and analysis effort to guide
the 1,;ro-,,z.4ation of funds through the evaluation of mm acopts and
techniques designed to Prevent or delay detection of U.S. Air pbrce

to warn crew mmters

(U) FT 1988 Aoowlishmets:
- (U) ompleted fliqht demstration of
- (i) Cmpleted effort.
- (0) nt ed sensor.

-(0I) Started

(U) T 1989 Planned Pocr-u:
- (U) Omtime advanced aerodynamic flare dvelpm t.
- (U) ontinue Silent Attack Warning Sytnm (m) d munstration amd

grun test prom.
- (Vt) Start delopmnt of

- () Start a
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13 Title: sUeaLtdo ..bt ggy

(U) P! 1990 hin 1M2=:
- (u) comtiua the AMU WAY= Plr=-in
- (U) cmtime SlU dm an g=Md teat pz=pMa
- (U) Cmtjue field text Of the

(U) P!19nnedm PZOQMI'
- (U ~1t. M flight test.

-(UI) Start
-(U) Ctinn UVE Gax

(U) pr==t This is an aowixq prcgres.

D. (U) w= p3K B: The Air Pbroe fvicnicu Laboratory, Wriqht-P1atteraon Ant,
Cf innee the pVagrMR. Testis; is perfo=We primanrily at the Air Pbroe
Ainmt DiVisioi, Eglin An3, FL, and T~wh Test R~ange at NeLlis AB, N7,
aitbough other CI tt facilities are 9mitinW 1used. The major cmtzaftozs
are: Wetin*Mwe, Dltinre, )M; Raythgm, Goleta, Ch; and Nortbrop, I4011irq
yeed~gInL. _Thgee are q r m dmtely four other ContraCtors.

LE. (U WMFW~AH3C FT 089 umnwi'XV3 8UEvzc

rim3 oF I nct of syston Cabilities I eqct On Sche~a noc an

CIA FT 1990 Cs

Tech NM WONn

ScMdm 11.1 Non

Cost -- ONM None Mm

NPinRTM EMOCRTiON OF C2M
1. TMU :Nn
2. II
3.a=9 N0

P. (U) Room
-(U) TO a~) : 312-751 304-60; and 312-80
-(u) ow9 U(a):t 86-020
-(U) m- la(s): 7-U;g 8-Si; and "I4.

a. (U) MWfLCu=
-(U) Pr~gr Ujmint 0602204Y, Aerospec Avicnis

- (u) pxogroms 31mt 0604220P, M OMter Mq~cw*
- (U) Pom flint 06047017, 11 W2ui ~dMt
- (U) Progrma Hinmt 060270W, EN Deve~cPMt
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Progri Element: #0603270F Budget Ativity: 2Advanced
PE Title: Electronic Combat Tescmolv TWMlogy

- (U) ProgrM Elent 0603270 A, Electronic Ccoat ftecbzology
- (U) Progran Elmm- 0603270N, Electronic Cwbat TechDlogy
- (U) Progr= Elmimt 0602031, Offensive Avionics, aO= Technology
- (U) The wrk in this project is closely coordinated with related Amy and

Navy efforts through Joint reviem conducted by the Joint Director of
Laboratories/Twhical Panl for Electronic Warfare and is oWled
with the enineering dvelopmt ocinmity of the three services
through the Joint Technical G ting Grop for Aircraft
Survivability and Electrcnc Warfare.

- (U) There is no umcessary duplication of effort within the Air Force for
the Departent of Defense.

H. (U) OTER APPROPRUMCN FMDS (S in Thousands) Not Applicable

I. (U) .I ILUL )OPERATVE AIGflEM]T : None

J. (U) MILSTMM SCEMI: Dates

- (U) Advanced IR Cuntemeasures Design Review Setember 1989
- (U) Silent Attack Warniwn Systen Field Test November 1989
- () Novmber 1989
- (U) H1VE GEAN1E Flight Test Mid 19908

UNCLASSIFIED 00201
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1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603302F Budget Activity: #2 - Advanced Tech Dev
PE Title: Space and Missile Rocket Propulsion Technology

A. (U) RESOURCES ($ in Thousands)
Project
N;umber & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate' Estimate Complete Program
6339 Air-Launched Missile Propulsion Technology

700 2,100 2,426 2,394 Continuing TBD
6340 Space Systems Propulsion Technology

3,359 4,495 6,996 8,023 Continuing TBD
6341 Ballistic Missile Propulsion Technology

2,124 2,400 2,172 1,868 Continuing TBD
TOTAL 6,183 8,995 11,594 12,285 Continuing TBD

8. (U) BRIEF DESCKIPTION OF ELEMENT: This scieace and technology program
provides advanced rocket propulsion technology for tactical weapons,
strategic weapons, and space systems to increase mission capabilities
and improve reliability and maintainability. This program provides the
full-size demonstration of new technologies whose initial feasibility
was demonstrated in Rocket Propulsion, PE 0602302F, at the bench-scale
level. These full-size demonstrations combine individual high risk
component technologies into integrated motors, engines, atid ikibsystems.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 6339 - Air-Launched Missile Propulsion Technology: The
rocket propulsion technology in this project provides increased
mission flexibility to engage a variety of targets, increased
terminal velocity and maneuveri.ig for increased probability of
kill, and lower plume signature to increase launch aircraft
survivability. The only ongoing program, high performance/low
observable (HPLO) motor, features a unique pulse-motor with three
discrete p)ulses. The pulses allow a missile to turn sharply after
lautich or engage distant targets without compromising perfonnance
against closer-range targets. Motors using the low signature
propellant are difficult to detect because of the ihort burning

time of each pulse and lower visible and radar signatures from the
plume. A new thrust-vector control system will provide improved
maneuvering capability, increasing the probability of kill. Use of
the HPLO motor in the Advanced Medium Range Air-to-Air Missile,
for example, would provide a 60 percent reduction in
detectability, would double velocity at iitercept, and would enable

internal carriage on advanced fighters due to reduced fin size.
Contract completion has been delayed one year by Congressional
action-an FY 1988 cut and an FY 1989 withhold of 50 percent
pending a coordinated air-to-air technology roadmap with the Navy.

(U) FY 1988 Accomplishments:
- (U) Began fabrication of HPLO motor components to prepare for

performance veriftcation.

UNCLASSIFIED u J20.
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Program Element: 0603302F Budget Activity: #2 - Advanced Tech Dev
PE Title: Space and Missile Rocket Propulsion Technology

(U) FY 1989 Planned Program:
- (U) Conduct component tests to confirm the preliminary HPLO

motor design for ground tests of a complete motor.
- (U) Begin fabrication of motors for tests to evaluate the

preliminary motor design in a complete motor.

(U) FY 1990 Planned Program:
- (U) Operate motors built in FY 1989 on ground test stands. Use

test data to update preliminary design.

(U) FY 1991 Planned Program:
- (U) Update pulse motor design with data from first motor

firings and conduct final ground test firings of the HPLO
motor.

- (U) Select final HPLO motor design and begin fabrication of
motors to be available for flight testing the Hyper-
velocity Motor program, Advanced Missile Technology
Integration project.

(U) Progrdm to Completion: This is a continuing program.

(U) Work Performed By: Hercules Inc., Rocket Center WV.

(U) Related Activities:
- (U) PE 0603363F Hypervelocity Missile.
- (U) PE 0207163F AMRAAM Pre-Planned Program Improvement.
- (U) Coordination accomplished through the Air Force-Navy-

Air-to-Air Missile Oversight Committee and the Joint
Army-Navy-NASA-Air Force Interagency Propulsion Committee
at the working level. There is no duplication within the
Air Force, NASA, or Department of Defense.

(U) Other Appropriate Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 6340 - Space Systems Propulsion Technology: We demonstrate
advanced concepts for propulsion from low-earth orbit to higher
orbits (e.g. geosynchronous) and evasive maneuvering. Two ongoing
developments can provide high-performance satellite propulsion.
First, the Flightweight XLK-132 engine is a modular, storable
propellant, space-propulsion system that can be used for evasive
maneuvering for survivability. The XLR-132 could provide a 140
percent increase in payload capability over that provided by the
Iliertial Upper Stage. The modular design allows the ability to
cluster any number of engines. The second development demonstration
is a compact, cryogenic-propellant feed system for use on an upper
stage that would allow available payload volume to increase
60 percent. A future advanced space propulsion effort is a
possible flight test of an eldctric propulsion (arcjet) thruster,
providing performance increases of 65 to 120 percent over chemical
propulsion.

UJ2U3
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Program Element: 0603302F Budget Activity: 02 - Advanced Tech Dev
PE Title: Space and Missile Rocket Propulsion Technology

(U) FY 1988 Accomplishments:
- (U) Completed component evaluation for the Flightweight

XLR-132 engine, selected the baseline engine design, and
began engine fabrication.

- (U) Completed the design of the flightwetght tank and oxidizer
feed system, for the Compact Cryogenic-Propellant Feed
3ystem. CongressLonal funding cut,, delayed component
fabrication.

- (U) Stopped work on the low-thrust, cryogenic-propellant engine
due to Congressional reductions.

(U) FY 1989 Planned Program:
- (U) Test the thrust chamber, injectors, and turbopump in

preparation for complete engine test, of the Flightweight
XLR-132 engine.

- (U) Conduct component development t-,ts and begin fabrication
of the Compact Cryogenic Feed System.

- (U) Begin work on an advanced electric propulsion (arcjet)
engine.

(U) FY 1990 Planned Program:
- (U) Combine components of Flightweight XLR-132 engine for a

complete engine demonstration under simulated orbital
conditions.

- (U) Complete fabrication of the doughnut-Rhaped tank and feed
system for the Compact Cryogenic Feed System.

- (U) Complete preliminary design of the arcjet engine conponents
and begin fabrication and testing.

(U) FY 1991 Planned Program:
- (U) Document the Flightweight XLR-132 engine design for

transition to a saellite propulsion system.
- (U) Complete testing of assembled full size components For the

compact cryogenic-propellant feed system.
- (U) Complete the arcjet engine component development and

prepare preliminary engine system desigas Cor ground
tests.

- (U) Initiate effort to demonstrate solar collector for orbit
transfer propulsion.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Rockwell International, Rocketdyne Division,
Canoga Park CA; Aerojet Tech Systems Co, Sacramento CA; Ball
Aerospace Systems Division, Boulder CO.

(U) Related Activities:
- (U) PE 03057LF Shuttle Operations (Upper Stages).
- (U) Coordination accomplished through the Joint Army-Navy-

NASA-AF Interagency Propulsion Committee and the AF/NASA
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Program Element: 0603302F Budget Activity: #2 - Advanced Tech Dev
PE Title: Space and Missile Rocket Propulsion Technology

Space Technology Interdependency Group at the working
level. There is no duplication within the A.F, Department
of Defense or NASA.

- (U) Other Appropriations Funds: Not Applicable.

- (U) International Cooperative Agreements: Not Applicable.

3. (U) Project 6341 - Ballistic Missile Propulsion Technology: The
ongoing program, Advanced Integrated Stage Concept, is a
revolutionary motor configuration negting the forward done of the
first stage notor case into the nozzle of the second stage motor.
The integrated stage configration eliminates the interstage
needed for the nozzle exit cone. This increases missile throw
weight by 20 percent or shortens the missile. We received

Congressional directiou for FY 1988, reserving $3.3 million for the
Integrated Stage Concept. However, $2.2 million was the maximum
that could be spent in FY 198R due to late release of funds.

(U) FY 1988 Accomplishments:

- (U) Completed design of intermediate size motors to test
componeats tn preparation for final verification tests.

- (U) Began component fabrication.

(U) FY 1989 Planned Program:
- (U) Complete component fabrication and start development

tests.

- (U) Prepare filal design based on results of component tests.

(U) FY 1990 Planned Program:
- (U) Complete ground test firings of intermediate size motors

to verify performance.

(U) FY 1991 Planned Program:
- (U) Document results of ground test firings for possible system

use.

- (U) Begin a demonstration of fast burn booster technology to
improve future missLle survivability.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Aerojet S-ol' Propulsion Co, Sacramento CA.

(U) Related Activities:
- (U) PE 0603311F Advanced Strategic Missile Systems.

- (U) Coordination accomplished through the Joint Army-Navy-
NASA-AF Interagency Propulsion Committee at the working
level. There is no duplication within AF, NASA, or
Department of Defense.

(U) Other Appropriations Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable. UjJZU5
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603363F Budget Activity: #2 - Advanced Tech Development
PE Title: Hypervelocity Missile/Armament Technology Integration

A. (U) RESOURCES (S in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2718 Air-to-Surface Armament Technology Integration
6,605 5,577 9,203 7,044 Continuing TBD

3254 Air-to-Air Missile Technology Integration
*0 *0 103 145 Continuing TBD

TOTAL T=, 5,577 9,3 0 7,189 Continuing TBD

*Air-to-Air Missile Technology Integration is a new start in FY 1990.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This is the Air Force's primary advanced
technology development program for integration of air-to-surface and
air-to-air conventional weapons technologies. Advanced technologies
are fully integrated into a testbed and thoroughly tested (ground,
captive, and free flight) under realistic mission conditions to
evaluate their suitability for further development and subsequent
design modifications. The program consists of the Air-to-Surface
Armament Technology Integration project (formerly titled Hypervelocity
Missile Technology Demonstration) and the Air-to-Air Missile Technology
Integration project. This program serves as the basis for future
demonstration/validation and full scale development of conventional
weapons vital to Force survivability and the conventional deterrent
posture of the United States.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Pro~ect 2718, Air-to-Surface Armament Technology Integration: This
project integrates and demonstrates advanced air-to-surface
armament technologies for potential incorporation into 3advanced
weapon systems and pre-planned product improvements (P I) of
current systems. The Hypervelocity Missile (HVM) Technology
Demonstration effort incorporates a small, low cost missile with a
hit-to-kill capability to defeat mobile armored targets. Missile
guidance is provided by sensors on the host aircvaft. The payoff
from this effort includes multiple kils per pass and low unit cost
per missile. Other efforts within this project integrate
advanced subsystems to demonstrate technical performance and
potential operational value. These subsystems include; Tactical
LADAR Seeker (TLS), Autonomous Synthetic Aperature Radar Guidance
(ASARG), Hard Target Ordnance Technology (HTOT), Insensitive High
Explosives (tHE), Smart Submunition, etc. The payoff from this
effort is enhanced air-to-surface weapons lethality against
advanced targets.
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Program Element: 0603363F Budget Activity: 2 - Advanced Tech Development
PE Title: Hypervelocity Missile/Armament Technology Integration

(U) FY 1988 Accomplishments:
- (U) Initiated ground launches of HVM missiles.
- (U) Completed HVM weaponization study.

(U) FY 1989 Planned Program:
- (U) Complete ground launches of HVM missiles.
- (U) Initiate risk reduction efforts for the HVM follow-on

program.

(U) FY 1990 Planned Program:
- (U) Complete risk reduction for the HVM follow-on program.
- (U) Initiate resizing of HVM for air launched live firings.
- (U) Initiate planning for the integration and demonstration

of emerging air-to-surface weapons technologies.

(U) FY 1991 Planned Program:
- (U) Complete resizing of HVM for air launched live firings.
- (U) Design the interface between the HVM targeting system and

launch pod, and the host aircraft.
- (U) Continue planning and select advanced air-to-surface

technologies for subsystem integration and demonstration.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The HVM effort is managed by the Armament
Division, Eglin AFB FL. The primary contractor is LTV, Vought
Corporation, Dallas TX. The remainder of the project is
managed by the Air Force Armament Laboratory, Eglin AFB, FL.
Test facilities at the Armament Division and at White Sands
Missile Range, NM support this program.

(U) Related Activities:
- (U) PE 0603601F, Conventional Weapons Technology
- (U) PE 0602602F, Conventional Munitions
- (U) PE 0603313A, Missile/Rocket Components
- (U) PE 0603611M, Mobile Protected Gun System
- (U) The USA/USAF/USMC Memorandum of Agreement on Hypervelocity

Missile development, dated 10 Oct 84, applies.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 3254, Air-to-Air Missile Technology Integration: This
project integrates and demonstrates advanced air-to-air missile
technologies to establish their performance and potential
operational value for incorporation tnts advanced missile systems
and pre-planned product improvements (P I) of current systems. The
payoff from this project includes; improved performance, enhanced
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Program Element: 0603363F Budget Activity: 2 - Advanced Tech Development
PE Title: Hypervelocity Missile/Armament Technology Integration

operational flexibility, and increased reliability and
affordability.

(U) FY 1988 Accomplishments: Not Applicable.
(U) FY 1989 Program: Not Applicable.

(U) FY 1990 Planned Program:
- (U) Study design options for an advanced testbed using Advanced

Medium Range Air-to-Air Missile (AMRAAM) technology.
- (U) Initiate design a soft recovery capability for an ANRAAM

class advanced air-to-air missile testbed.

(U) FY 1991 Planned Program:
- (U) Initiate design of an advanced testbed using Advanced

Medium Range Air-to-Air Missile (AMRAAM) technology.
- (U) Complete design of a soft recovery capability for an AMRAAM

class advanced air-to-air missile testbed.
- (U) Initiate integration of a Very High Speed Integrated

Circuit (VHSIC) technology seeker processor, advanced
guidance laws, and an improved thermal battery into an
advanced missile testbed.

(U) Program To Completion: This a continuing program.

(U) Work Performed By: This project is managed by the Air Force
Armament Laboratory, Eglin AFB, FL. Test facilities at the
Armament Division, Eglin AFB, FL, and at White Sands Missile
Range, NM support this program.

(U) Related Activities:
- (U) PE 0602602F, Conventional Munitions
- (U) PE 0603601F, Conventional Weapons
- (U) The USA/USN/USAF Memorandum of Understanding (MOU) on

Advanced Missile Technology Integration, dated 23 Feb 87,
applies.

- (U) The USN/USAF Memorandum of Agreement on Tactical Air-to-Air
Missiles, dated 26 May 88, applies.

- (U) There is no duplication of effort within the Air Force or
the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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FY 1990/1991 BIRIAL BUDET RDr&E DOCIPIVE SLMOARY

Program Element: #0603401F Bdget Activity: #2 - Av Technologv Develo,!~r
PE Title: Advanced Spacecraft Technolooy

A. (1J) RESOURCES ($ in Thonsands)

Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title EstEste Est Cml
2181 Advanced Space Qmpiter Technology

2,059 4,800 5,355 6,848 Cntinuing TBD
2198 Advanced Space Technology Assessments

98 195 200 250 Continuir TBD
3784 Advanced Space Communications Technology

0 1,000 1,493 1,932 Continuing TBD
3834 Advae Spacecraft Technology Integration

0 0 250 300 Continuirn Thi
682J Advanced Space Power Technology

1.81 2.000 2.703 Cont40 TBD
TOITAL 3,972 7,995 9,998 12,730 Continuing TBD

B. (U) BIEF DESCRIPTION OF ELB4DT: This Science and Technology program
develops new and improved satellite syst and subsystems. Efforts
are focused on three high-leverage technologies: radiation hardened
microelectronics, space power, and survivable space communications.
Supporting bench top and on-orbit demonstrations will aoelerate the
transition of proising technologies from the laboratory to opera-
tional use and reduce the cost and risk of full scale development.
Continuing technology assessments evaluate space technology programs
DOD wide, focus our investment, and optimize our return. Together,
these efforts support our need for assured, low-cost acess to space.

C. (U) PROGRAM ACCCKPLISHMENIS AND PLANS:

1. (U) Project 2181, Advanced Spacecraft Cam4ej: Microchips for
military space applications must tolerate long exposure to cosmic
radiation and operate through nuclear attack. Currently available
Very High Speed Integrated CiraiLit (VHSIC) technology cannot meet
the combined speed and survivability requirements of Air Force
space system. This project demonstrates that radiation hard VHSIC
technology can be produced, meets our requireents, and can enter
full scale production at acceptable cost. our main thrust is a
16-bit Generic VHSIC Spaceborne Computer (GVSC) that is 10-30 tines
faster and 100 times more radiation hard than current space-worthy
computer technology. The GVSC will transition to Program Elements
#0303603F, #0305119F, #0305165F, and #0603220C in FY 91-93.

(U) FY 1988 Acogmplishments:
- (U) Produced fully functional radiation hardened GVSC processor

and 64K memory chips in first fabrication pass.
- (U) Completed GVSC breadboard and space qualification plan.

(U) FY 1989 Planned Program.
- (U) complete fabrication of GVSC chipsets and 64K memories.

UNCLASSIFIED U J 20



UNCLASSIFIED

Program Elem nt: #06034012 Budget Activity: #2 - Adv Technolov Develoment
PE Title: Advanced Soacecraft Technologv

- (U) Deliver, test and evaluate GVSC breadboard, and demostrate
caupliance with user specifications.

- (U) Complete advanced GVSC suxicron architecture and validate
space qualification plan.

(U) FY 1990 Planned Proram:
- (U) Design control processor that integrates GVSC dhipsets,

mmries, and ihput/output devices into a single functional
unit to manage satellite sensor and oummunications data.

- (U) Develop tecmiques to "pack" chipsets and memry cards and
redLe conitrol processor weight by 1/2.

- (U) Develop a radiation hardened analog-to-digital converter to
process raw sensor data into a digital GVSC format.

- (U) Develop a 256K reprogramable memory that will allow
"adaptive" satellites to rewrite their "hard" memories, and
change their missions or hsekeeping routines.

- (u) Begin advanced submicron GVSC subsystem development for
next generation small standard space computer.

(U) FY 1991 Planned Proqmam:
- (U) Fabricate GVSC-based control processor.
- (U) Deliver and test multi-dip packing for control processor.
- (U) "Pack" processor into increasingly denser forms for

eventual fabrication on a single wafer, reducing system
weight an additional 2-4 times.

- (U) Asserble and space qualify control processor.
-(U) tinue analog-to-digital converter and 256K reprogramable

mery developent.
- (U) Fabricate submicron technology to double GVSC speed at half

the power, and 1/4th the weight.

(U) Progrmm to Cmlet o: This is a continuirg program.

(U) Work Performd py: Air Force Space Tedology Center, Kirtland
AFB NK; IBM, Manassas VA; Honeywell Inc, Clearwater FL.

(U) Related Activitie:
- (U) MM Strategic Oumpiting Initiative (VHSIC Program).
- (U) Program Element #0602601F, Advaned Weapons.
- (U) Program Element #0603728F, Advanced Omputer Technology.
- (U) Program Element #0303603F, MISTAR Sat Camm Sys.
- (U) Program Element #0305119F, Space Boosters (TITAN Iv).
- (U) Program Element #0305165F, NAVSTAR Global Pos Sys.
- (U) Program Element #0603220C, Boost Surveillance & Track Sys.
- (U) 7here is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) other =Mr iation Funds: Not Applicable.

(U) International Coonerative AareiwntB: Not Applicable.
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Program Element: #0603401F Budget Activity: #2 - Adv Technologv Develoument
PE Title: Advanced Spacecraft Technologv

2. (U) Project 2198, Advanced Soace Tecnology Assessments: This project
develops and coordinates the Air Force science and technology space
and missile investment strategy. We ocapile Air Force mission
requr~ents, concepts, and technology drivers by tednical area
and compare them with ongoing technology program govenvent wide.
Careful analysis identifies weakness in our technology base or
potential tecnology breakthroughs. Irdedent organizations,
both inside and outside the government, critique our results.

(U) FY 1988 Aoamplishments:
- (U) Completed radiation-hardened microelectronics assessment.

(U) FY 1989 Planned Proqram:
- (U) Complete satellite ground terminal and space sensor

assessments.

(U) FY 1990 Planned Pro-a:
- (U) Cmplete satellite autonomy and space environment

assessments.

(U) FY 1991 Planned Proram:
- (U) Complete satellite thermal control, and information

processing assessments.
- (U) Begin guidance, navigation, and control assessment.

(U) Procram to Completion: This is a continuing program.

(U) Work Performed By: Air Force Space Technology Center, Kirtland
AFB NM; Advanced Sciences Incorporated, Albuquerque NM.

(U) Related Activities:
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 3784. Advanced Space Communications Technology: Over the
next 10 years, demand for satellite oammunicaticns is forecast to
grow exponentially, making this one of our most pressing space R&D
priorities. This project develops light weight, low power communi-
cations subcurponents to reduce the size and cost of future satel-
lites. Emphasis is on solid state extremely high frequency (EHF)
technology for the Defense Satellite Communications System (DSM)
or other MILSTAR-like follow-on program. This project also
supports requirements for integrated satellite control so
satellites can monitor and adjust their position automatically.

(U) FY 1988 Acomplishments:
- (U) Completed and delivered low frequency solid state
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Program Element: #9QAQ Budget Activity: #2 - Ady Technoloa Develotment
PE Title: Advanced Spacecraft Technologv

amplifiers for possible DSCS retrofit or follow-on
proram. Delivered test equipment to establish diode
reliability for laser crosslinks.

- (U) Qmtj und EHF crosslink transmitter diode effort.

(U) FY 1989 Planmed Proyz-vm:
- (U) Begin design of solid state EHF uplink, crosslink, and

downlink satellite receiver/transmitter s- -. POnen
- (u) Comlete EF crosslink transmitter diodes, transition to

solid state EHF crosslink transmitter power amplifier.

(U) FY 1990 Planned Proaram:
- (U) Begin EHF device fabrication for higher capacity protected

service, resistance to jamming and nuclear effects.
- (u) Begin EHF crosslink power amplifier fabrication to reduce

reliance on heavy, unreliable tube transmitter technology.

(U) FY 1991 Planned Prciram:
- (U) Ccuplete fabrication and testing of EHF devices. Demon-

strate 2-3 times better signal reception and 3-5 times more
efficient transmission to reduce satellite and ground
terminal power usage, size, and cost.

- (U) ccuplete EFw solid state power amplifier design, begin
fabrication and testing.

(U) PMg to Comletion: This is a continuing program.

(U) Work performed By: Air Force Space Technology Center, Kirtland
AFB HK; Rome Air Development Center, Griffiss AFB NY; Air
Force Wright Aeruautical Laboratories, Wright- Patterson AFB
CH; Defense Research Establishment, Ottawa, Canada.

(u) Related Activitie:
- (U) Program Element #0602702F, Commar4/ontrol/COmmicatiOns.
- (U) Program Element #0603790D, NAIO Research and Development.
- (U) Canadian Defense Program D6470, EHF SA1TCO R&D.
- (U) Program Element #0603250F, Lincoln Laboratory
- (u) Program Element #0603789F, Tactical C3 Adv Development.
- (U) Program Elemen #0303110F, ESCS.
- (U) There is no unrmeesary duplication of effort within the

Air Force or Departnmnt of Defense.

(U) Other A =iation : Not Applicable.

(U) International Cooerative A ent: Annex D-88-CA-001 Master
Data bmaq Agrnt Betwaen the DOD (USA) and DND (CAN)-
DSCS Follao-on; Memorandum of Record, Air Force Space Techno-
logy Cmter, Albique NM and National Defense W-raeardx
Center, Ottawa, CAN.
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Program Element: #0603401F Budget Activity: #2 - Adv Technolouv Develomient
PE Title: Advanced Spacecraft Technoloav

4. (U) Project 3834. Advanced Spacecraft TeCkMloMv Intecration (ASTI):
For years, the Advanced Fighter Technology Integration program has
benefitted aircraft development. It demonstrates the maturity of
leading edge technologies and reduces risk. AST7 can do the same
for spacecraft. While the Space Test Program can fly same
individual experiments on host platforms, many tednical achieve-
ments can't fly as "guests." For example, a new standardized
digital data bus couldn't be demstrated as an add-on under the
Space Test Program, since the host would have its own data bus.
But ASTI could prove the new data bus's readiness by flying as part
of a low cost satellite that also shows the maturity of other
technologies such as active structural dauping or integrated
thermal management. ASTI could also provide in-space demonstra-
tions for technologies developed as the result of the DARPA-Air
Force Memorandum of Agreement on the Advanced Space Technology
Program (ASTP) and could use the ASTP's Standard Small Launch
Vehicle (Pegasus class) as a booster to keep costs low.

(U) FY 1988 Acciilisments: Not Applicable.

(U) FY 1989 Planned Pro=ram: Not Applicable.

(U) FY 1990 Planned Program:
- (U) Select lead-off experiments and technologies.
- (U) Perform trade-offs between laboratory demonstrations and

establish schedules.

(U) FY 1991 Planned Program:
- (U) Begin detailed design and cocponent development and

evaluation for first ASTI flight.

(U) Program to Comletion: This is a continuing program.

(U) Work Performed By: Air Force Astronautics laboratory, Edwards
AFB CA.

(U) Related Activities:
- (U) Program Element #0603245F, Advanced Fighter Technology

Integration and DRPA-X-29 Adv Technology Demntrator
- (U) Program Element #0603402F, Space Test Program.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Apropriation Funds: Not Applicable.

(U) international cooperative A-reements: Not Applicable.

5. (U) Project 682J. Advanced Space Power Technoloiv: This project
develops advanced non-nuclear satellite power storage and
processing systems. Current efforts are focused on a 2urvivable
Concentrating Ehotovoltaic Array (SMOPA) that can survive three
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Program Element: #0603401F Budget Activity: #2 - Adv TechnoloMv Develocient
PE Title: Advanced Soacecraft Technologv

times the laser threat and eight times the nuclear threat current
planar solar cell arrays can endure. In addition, since cceKntra-
tor arrays require about 1/100 the inmer of solar cells, we expect
aproximately a 100-fold reduction in cell cost, a 30-60 percent
reduction in deployed array area, and a corresponding improvemnt
in aur ability to avoid satellite detection. SCOPA is ranked l1th
of 55 on the Tri-Service Space Test Program priorities list. This
project also produces and life tests the next generation Nickel-
Hyroen (NA') batteries that offer 50-65 percent weight reduction
over current technology and long operational life (7-10 years).
They will transition to Program Elements #0303603F, #0305160F, and
#0305165F beginning FY 92.

(U) FY 1988 Agmilisments:
- (U) Ccrntinued life testing 130 50-awp-hour and 21 100-anp-hour

NiH, batteries.
- (U) 0oupleted SODPA element fabrication.
- (U) Started laser and X-ray testing of SCOPA xdules.

(U) FY 1989 Planned P :
- (U) Complete SCDPA test module integration.

(U) FY 1990 Planned Pror:
- (U) Complete NA life test three-year data.
- (U) Start SCOPA space flight acceptance testing.

(U) FY 1991 Planned P :
- (U) Begin SCOPA payload inteqration on test satellite.
- (U) Continue NiA life test (five year program).
- (U) Begin advanced battery effort to reduce power storage and

processing subsystem weight by 30 to 40 percent.

(U) Program to Cwmyletion: This is a continuing program.

(U) Worked Performed By: Air Force Astronautics Laboratory,
Edwards AFB CA; Air Force Aeropropulsion Laboratory,
Wright-Patterson AFB OH; Naval Weapons Support Center, Crane
IN; TR, El Segundo CA; Boeing, Seattle WA.

(U) Related Activitie:
- (U) Program Element #0602203F, Aerospace Propilsion.
- (U) Program Element #0603402F, Space Test Program.
- (U) Program Element #0303603F, MIEEAR Sat omm Sys.
- (U) Program Element #0305160F, Def Meteorological Sat Program.
- (U) Program Element #0305165F, NAVSTAR Global Pos Sys.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Aprprcpiation Funds: Not Applicable.

(U) International Coperative nm : None.
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FY 1990/1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603410F Budget Activity: #2 - Advanced Technology
Title: Space Systems Environmental Interactions Technology Development

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program
2821 Space Systems Design and Test Standards

373 710 690 600 Continuing TBD
2822 Interactions Measurement Payloads

2,550 2,720 2,590 2,968 Continuing TBD
2823 Charge Control System 430 500 685 580 Continuing TBD
Total 3,353 3,930 3,965 M,148 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This advanced technology development
program investigates those space environmental interactions which degrade
spacecraft operations. This program's goal is to specify the environment
and reduce the effects of these interactions. Energetic particles
routinely cause loss of valuable data from the Defense Meteorological
Satellite Program primary mission sensor. Electrostatic discharges
induce phantom commands in systems of our geosynchronous satellites. The
Space Shuttle glows in orbit, showing how infrared sensors are affected.
Impact from orbital debris is becoming more likely as our presence in
space increases. Operations continue without adequate understanding of
these effects and how to alleviate them. Trends show that these problems
will worsen with the larger and more complex Air Force space systems of
the future. For example, the constraints of high-voltage operations on
new space power technologies are currently unknown. Experiments will
result in standards, guidelines, and trade-off alternatives for system
design, operation, and maintenance. Experimental sensors to warn about
debris and environmental disturbances will be tested in space.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2821, Space Systems Design and Test Standards: Results of
experiments conducted under Project 2822, Interactions Measurement
Payloads, will be provided to Space Division as handbooks, standards,
and computer-aided engineering (CAE) tools, where appropriate. For
example, a recently developed computer graphics package shows the
design engineer where electrical charges build up on spacecraft.
Contamination effects will be characterized for computer-aided
spacecraft identification and mission assessment tools.

(U) FY 1988 Accomplishments:
- (U) Transitioned spacecraft charging CAE tools to Space Division

Acquisition and Logistics Directorate (SD/AL).
- (U) Delivered Spacecraft Anomalies Military Handbook to SD/AL.
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Program Element: #0603410F Budget Activity: #2 - Advanced Technology
Title: Space Systems Environmental Interactions Technology Development

(U) FY 1989 Planned Program:
- (U) Validate computer model of spacecraft charging in low-earth

polar regions.
- (U) Begin Spacecraft Charging Military Standard and Handbook.

(U) FY 1990 Planned Program:
- (U) Deliver Space Environment Military Standard and Handbook to

SD/AL.
- (U) Begin contamination characterization for computer-aided

spacecraft identification and mission assessment tools.

(U) FY 1991 Planned Program:
- (U) Complete contamination characterization for computer-aided

spacecraft identification and mission assessment tools.
- (U) Transition Spacecraft Charging Military Standard and Handbook

to SD/AL.
- (U) Begin Orbital Contamination Military Standard and Handbook.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: This project is managed by the Air Force
Geophysics Laboratory, Hanscom AFB MA. Work is being performed
by S-Cubed, Inc., La Jolla CA, and Rockwell Space and Electronics
Division, Seal Beach CA.

(U) Related Activities:
- (U) Agreement for NASA-USAF Space Interdependency on Spacecraft-

Environment Interaction.
- (U) NASA/USAF Space Technology Interdependency Group coordinates

efforts and reviews programs annually.
- (U) Program Element 0602101F, Geophysics.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

2. (U) Project 2822, Interactions Measurement Payloads: The major focus is
to determine environmental constraints of high-voltage operations
on new space power technologies. In-space experiments will gather
data and diagnose the environmental conditions under which
interactions occur. Preliminary studies will be conducted on the
interaction of astronaut life-support/maneuvering equipment with the
polar environment. Experiment results will be transitioned under
Project 2821, Space Systems Design and Test Standards.
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Program Element: #0603410F Budget Activity: #2 - Advanced Technology
Title: Space Systems Environmental Interactions Technology Development

(U) FY 1988 Accomplishments:
- (U) Completed development of Spacecraft Contamination Visual

Imager.
- (U) Conducted critical design review for Shuttle Potential and

Return Electron Experiment (SPREE).

(U) FY 1989 Planned Program:
- (U) Complete fabrication and testing of Photovoltaic Array Space

Power Plus Diagnostics (PASP Plus) experiment.
- (U) Begin design of Compact Environmental Anomalies Sensor

Experiment (CEASE).
- (U) Begin integration of Spacecraft Contamination Visual Imager

for spaceflight.

(U) FY 1990 Planned Program:
- (U) Complete extravehicular activity (EVA)/robotics equipment

evaluation plan and begin ground-based chamber testing.
- (U) Complete development of SPREE and begin flight integration.

(U) FY 1991 Planned Program:
- (U) Complete PASP Plus flight hardware fabrication.
- (U) Complete ground-based chamber testing for EVA/robotics

equipment and begin in-space experiment development.
- (U) Launch SPREE instrument.
- (U) Begin development of orbital debris experiment.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: This project is managed by the Air Force
Geophysics Laboratory, Hanscom AFB MA. Work is being performed
by the Jet Propulsion Laboratory, Pasadena CA, and SRI
International, Menlo Park CA.

(N' Related Activities:
- (U) Agreement for NASA-USAF Space Interdependency on Spacecraft-

Environment Interaction.
- (U) NASA/USAF Space Technology Interdependency Group coordinates

efforts and reviews programs annually.
- (U) Program Element 0602101F, Geophysics.
- (U) Program Element 0603401F, Advanced Spacecraft Technology.
- (U) Program Element 0603438F, Satellite Systems Survivability.
- (U) Program Element 0603402F, Space Test Program.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.
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Program Element: #0603410F Budget Activity: #2 - Advanced Technology
Title: Space Systems Environmental Interactions Technology Development

(U) International Cooperative Agreements: None.

3. (U) Project 2823, Charge Control System (CCS): The purpose is to
develop an CCS technology demonstration for geosynchronous
applications that automatically controls surface charge buildup on
spacecraft. Follow-on efforts will be development of technology
demonstrations for low- and mid-earth orbit satellites.

(U) FY 1988 Accomplishments:
- (U) Completed fabrication of CCS flight hardware.
- (U) Completed accommodation study for flight of CCS on the

Geostationary Operational Environmental Satellite (GOES).

(U) FY 1989 Planned Program:
- (U) Complete environmental testing of CCS.
- (U) Begin integration of CCS experiment on host vehicle.

(U) FY 1990 Planned Program:
- (U) Complete integration modifications and deliver CCS for flight.
- (U) Define spaceflight operational and data analysis procedures.

(U) FY 1991 Planned Program:
- (U) Provide integration support to the Space Test Program office.
- (U) Launch CCS as experiment aboard GOES.
- (U) Begin data collection/analysis.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: This project is managed by the Air Force
Geophysics Laboratory, Hanscom AFB MA. Work is performed by
Hughes Research Laboratories, Malibu CA.

(U) Related Activities:
- (U) Agreement for NASA-USAF Space Interdependency on Spacecraft-

Environment Interaction.
- (U) NASA/USAF Space Technology Interdependency Group coordinates

efforts and reviews programs annually.
- (U) Program Element 0602101F, Geophysics.
- (U) Program Element 0603402F, Space Test Program.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603601F Budget Activity: #2 - Advanced Tech Development
PE Title: Conventional Weapons Technology

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

670A Ordnance Technology
10,737 16,334 12,533 14,174 Continuing TBD

670B Air-to-Surface Guidance Technology
4,717 8,335 12,538 14,160 Continuing TBD

670E Air-to-Air Guidance Technology
*0 400 450 500 Continuing TBD

TOTAL 15,454 25,06 25,521 28,8 Continuing TBD

*Air-to-air guidance technology was previously funded jointly with
air-to-surface guidance technology under Project 670B. Beginning in
FY 1989, air-to-air and air-to-surface guidance technologies are funded
separately under Project 670E and Project 670B respectively.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This is the Air Force's primary advanced
technology development program for air-to-surface and air-to-air
conventional weapons technologies including; guidance, ordnance, and
aeromechanics. Hardware and software for advanced technologies are
developed and evaluated to determine feasibility, effectiveness, and
potential operational value. This program serves as the basis for
future integration and demonstration of conventional weapon systems
vital to Force survivability and the conventional deterrent posture of
the United States.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 670E, Air-to-Air Guidance Technology: This project
develops and demonstrates the feasibility, effectiveness, and
potential operational value advanced midcourse and terminal
guidance technologies for short and medium range air-to-air
conventional weapons. The payoff from this project includes;
all-weather delivery, increased accuracy, a "launch and leave"
capability, increased number of kills per sortie, increased
aircraft survivability, and improved reliability and affordability.

(U) FY 1988 Accomplishments: Not applicable (FY 1989 new start).

(U) FY 1989 Planned Program: Initiate Hardware-In-the-Loop (HIL)
testing of Advanced Processor Technology for Air-to-Air
Missiles (APTAAM) and integrate with the Advanced Seeker
Technology for Air-to-Air Missiles (ASTAAM) hardware as a
potential future upgrade to the Advanced Medium Range
Air-to-Air Missile (AMRAAM).
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Program Element: 0603601F Budget Activity: 2 - Advanced Tech Development
PE Title: Conventional Weapons Technology

(U) FY 1990 Planned Program: Complete HIL testing of APTAAM/ASTAAM
and begin concept formulation studies to prepare for the FY91
start of a multi-mode seeker development program.

(U) FY 1991 Planned Program: Initiate the multi-mode seeker
development program to defeat advanced airborne threats.

(U) Program to Completion: This is a continuing program.

(U) Work Performed B: This program is managed by the Air Force
Armament Laoratory, Eglin AFB, FL. Test facilities at Armament
Division, Eglin AFB FL, support this program. The major
contractor is Raytheon Co., Bedford, MA.

(U) Related Activities:
- (U) PE 0602602F, Conventional Munitions
- (U) PE 0603363F, Hypervelocity Missile (HVM)
- (U) The USN/USAF Memorandum of Agreement on Tactical Air-to-Air

Missiles, dated 26 May 88, applies.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603601F Project Number: 670A
PE Title: Conventiona Weaons Budget Activity: =- Advanced Technology

Technology Development

A. (U) RESOURCES ($ in Thousands)
Project Title: Ordnance Technology
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

Ordnance Technology 10,737 16,334 12,533 14,174 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This
project develops and demonstrates the feasibility, effectiveness, and
potential operational value of advanced non-nuclear ordnance
technologies for air-to-surface and air-to-air conventional weapons.
The payoff from this project includes; improved munitions storage
capacity and transportation safety, increased warhead effectiveness
against high value buried and hardened targets, increased aircraft gun
effectiieness, improved submunition dispensing, and low cost
manufacturing techniques.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Continued ground demonstration of an advanced flight weight

aircraft gun and advanced telescoped ammunition.
- (U) Successfully tested a new "desensitized" high explosive

formulation which is nearly as powerful as current explosives
but is much safer to handle.

- (U) Completed design of "insensitive" high explosive (IHE)
formulations for MK-84 and 1-2000 bombs, which is as powerful
as current explosives and is dramatically safer to handle.

- (U) Completed fabrication of a hard target ordnance package
(target programmable fuze and warhead) for testing.

- (U) Conducted ground test and demonstration of the HAVE SLICK
advanced air-to-surface weapons dispenser airframe.

- (U) Transitioned a Gallium Arsenide submunition guidance sensor
from PE 0602602F for use in the FY89 smart submunition.

2. (U) FY 1989 Planned Program:
- (U) Complete ground demonstration of an advanced aircraft gun and

associated telescoped ammunition.
- (U) Transition two plastic bonded IHE materials from PE 0602602F

and initiate qualification testing of IHE formulations for
general purpose bombs.

- (U) Initiate test and evaluation of a hard target ordnance package
for performance assessment against hardened targets.

- (U) Continue ground test and demonstration of the HAVE SLICK
advanced dispenser airframe.
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Program Element: 0603601F Project Number: 670A
PE Title: ConventioalWeapons Budget Activity: 2- Advanced Technology

Technology Development

- (U) Initiate design of a smart submunition to destroy mobile high
value armor and defense suppression targets.

- (U) Initiate design of a programmable ordnance package (warhead/
fuze/safe & arm mechanism) to defeat advanced airborne threats.

- (U) Budget increase from FY88 reflects project restructuring to
recover from Congressional reduction.

3. (U) FY 1990 Planned Proram:
- (U) Ccatinue qualification testing of an IHE to meet Federal

hazard classification standards.
- (U) Continue testing and begin integration of a hard target

ordnance package designed to defeat heavily hardened targets.
- (U) Complete ground test and demonstration of the HAVE SLICK

lispenser for transition to full scale engineering development.
- (U) Transition the aimable warhead fuze from PE 0602602F and

complete design of a smart submunition to destroy mobile high
value armor and defense suppression targets.

- (U) Complete design and begin fabrication of a programmable
ordnance package to defeat advanced airborne threats.

- (U) Budget decrease from FY89 reflects lower start-up costs for
new technology programs.

4. (U) FY 1991 Planned Program:
- (U) Continue qualification testing of a hazard classification 1.6

insensitive high explosive.
- (U) Complete testing and integration of a hard target ordnance

package for transition to full scale engineering development.
- (U) Transition heavy metal multi-fragment warhead technology from

PE 0602602F and initiate fabrication & testing a smart
submunition to defeat mobile high value armor and defense
suppression targets.

- (U) Complete fabrication and begin testing a programmable ordnance
package to defeat advanced airborne threats.

- (U) Budget increase from FY90 reflects fabrication costs Aor the
smart submunition and programmable ordnance package.

5. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORHED BY: This program is managed by the Air Force Armament
Laboratory, Eglin AFB, FL. Test facilities at Armament Division, Eglin
APB, FL; Arnold Engineering Development Center, Arnold AFB, TN; 6585th
Test Group, Holloman AFB, NM; and the Naval Weapons Center, China Lake,
CA, support this program. tajor contractors are: McDonnell-Douglas
Corp., St Louis, MO; Lockheed Missile and Space Co., Sunnyvale, CA;
Motorola Inc., Scottsdale, AZ; General Electric Co., Burlington, VT;
and Aerojet Corp., Sacramento, CA.
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Program Element: 0603601F Project Number: 670A
PE Title: ConventionalWeapons Budget Activity: 2- Advanced Technology

Technology Development

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPES OF IMPACT ON SYSTEM IMPACT ON SCHEDULE IMPACT ON FY 1990
CHANGES CAPABILITIES _OST

Technology None None None
Schedule None None None
Cost None None None

F. (U) PROGRAM DOCUMENTATION:
- (U) TAF GOR 302-78, Wide Area Anti Armor Munitions (WAAM), 13 Feb 78
- (U) TAP SON 306-79, Airfield Attack Munitions, 8 Mar 79
- (U) TAP ROC 311-75, Improved Cluster Munitions, 28 May 75
- (U) AFLC SON 02-83, Munitions Hazard Reduction, 20 May 85
- (U) TAF SON 306-85, Multi-Purpose All-Up Round Development, 24 Mar 87
- (U) SAC SON 18-82, Strategic Conventional Standoff Capability,

19 Jun 84

G. (U) RELATED ACTIVITIES:
- (U) PE 0602602F, Conveutional Munitions
- (U) PE 0604602F, Armament Ordnance Development
- (U) PE 0603363F, Hypervelocity Missile (HVM)
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603601F Project Number: 670B
PE Title: Convent eons Budget Activity: T- Advanced Technology

Tecnology Development

A. (U) RESOURCES ($ in Thousands)
ProJectitle: Air-to-Surface Guidance Technology
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

Air-to-Surface Guidance Technology

4,717 8,335 12,538 14,160 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This
project develops and demonstrates the feasibility, effectiveness, and
potential operational value of advanced midcourse and terminal guidance
technologies for air-to-surface conventional weapons. The payoff from
this project includes; all-weather delivery, increased accuracy, a
"launch and leave" capability, increased number of kills per sortie,
increased aircraft survivability, and improved reliability and
affordability.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Completed laboratory testing the Advanced Synthetic Aperture

Radar Guidance (ASARG) seeker for application to advanced
guided weapon systems and began low speed captive flight tests.

- (U) Transitioned the low speed tactical laser radar (LADAR) seeker
from PE 0602602F and initiated ground testing.

- (U) Completed fabrication of the Advanced Processor Technology for
Air-to-Air Missiles (APTAAM) Very High Speed Integrated Circuit
(VHSIC) seeker processor and initiated Hardware-In-the-Loop
(HIL) testing. This effort is funded under Project 670E in FY
1989.

2. (U) FY 1989 Planned Program:
- (U) Complete low speed captive flight tests of the ASARG seeker.
- (U) Complete ground tests of the low speed tactical LADAR seeker

and initiate design of a high speed seeker to demonstrate the
high speed performance of an autonomous seeker using LADAR
technology.

- (U) Budget increase from FY88 reflects project restructuring to
recover from Congressional reduction.

3. (U) FY 1990 Planned Program:
- (U) Initiate high speed captive flight tests of the ASARG seeker.
- (U) Complete design and begin fabrication of hardware & software

for the high speed tactical LADAR seeker.
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Program Element: 0603601F Project Number: 670B
PE Title: Conventional Weapons Budget Activity: -Advanced Technology

Tehnology Development

- (U) Transition from PE 0602602F and initiate design of a joint Air
Force/Army dual mode IR/MMW mobile target seeker for autonomous
acquisition and tracking of ground mobile targets.

- (U) Budget increase from FY89 reflects cost of hardware/software
fabrication for the high speed tactical LADAR seeker.

4. (U) FY 1991 Planned Program:
- (U) Complete high speed captive flight test of the ASARG seeker for

transition to full scale development.
- (U) Complete fabrication and begin laboratory acceptance testing of

the high speed tactical LADAR seeker.
- (U) Complete design and begin fabrication of the joint dual mode

IR/MMW seeker.
- (U) Initiate design of a multi-mode fixed high value target seeker.
- (U) Budget increase from FY90 reflects the cost of ASARG high speed

flight testing and fabrication of the dual mode IR/MMW seeker.
- (U) Transition the joint Air Force/Navy non-cooperative vector

scoring system from PE 0602602F.

5. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: This program is managed by the Air Force Armament
Laboratory, Eglin AFB, FL. Test facilities at Armament Division, Eglin
AFB, FL support this program. Major contractors are: Raytheon Co.,
Bedford, MA; Loral Corp., Phoenix, AZ.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPES OF IMPACT ON SYSTEM IMPACT ON SCHEDULE IMPACT ON FY 1990
CHANGES CAPABILITIES COST

Technology None None None
Schedule None None None
Cost None None None

F. (U) PROGRAM DOCUMENTATION:
- (U) TAP SON 306-79, Airfield Attack Munitions, 8 Mar 79
- (U) TAF ROC 311-79, Self-Protection Weapon, 30 Mar 79
- (U) TAF SON 3133-81, Communications/Jammer Killer, 24 May 82
- (U) TAP SON 311-75, Improved Cluster Munitions, 28 May 75
- (U) SAC SON 18-82, Strategic Conventional Standoff Capability

19 Jun 84

G. (U) RELATED ACTIVITIES:
- (U) PE 0602602F, Conventional Munitions
- (U) PE 0603363F, Hypervelocity Missile (HVN)
- (U) PE 0603313A, Missile/Rocket Components
- (U) PE 0604258N, Target System Development
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.
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Program Element: 0603601F Project Number: 670B
PE Title: Conventional eapons Budget Activity: - Advanced Technology

Technology Development

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603605F Budget Activity: #2 - Advanced
PE Title: Advanced Weapons Technology Technology Development

A. (U) RESOURCES ($ in Thousands):
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

3150 High Energy Laser and Optics Technology
3,144 1,903 2,401 2,978 Continuing TBD

3151 Phased Integrated Laser Optics Technology
18,339 19,300 21,110 23,324 Continuing TBD

3152 High Power Microwave Technology
6,433 7,528 8,454 8,910 Continuing TBD

3277 Systems Survivability
0 0 323 478 Continuing TBD

3647 Ground Based Laser Technology
41,561 59,940 38 036 23 061 Ctui TED

Total T 88,671 7324 5895 oini nug

B. (U) BRIEF DESCRIPTION OF ELEMENT: This is the only advanced technology
development program for directed energy (DE) concepts for Air Force
applications. Major technology breakthroughs in high power laser
devices, coherent diode laser arrays, high power microwaves, and
nonlinear optics have been demonstrated and further development will
continue. Emphasis will be on ground based laser antisatellite
technology, high power microwave effects tests, and scaling of laser
diode arrays. A new project will start in FY 1990 that develops
technologies to protect Air Force systems from nuclear effects.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 3150: High Energy Laser and Optics Technology. This
project concentrates on high payoff optics and beam control
concepts (e.g. nonlinear optics (NLO) and optical phased arrays).
NLO processes can correct beam non-uniformities and facilitate
combining and pointing multiple high energy laser beams very
efficiently without conventional, high-cost optics and processing
systems. Phased array systems will be used for both imaging and
beam projection. An imaging subsystem is required to accurately
place the laser beam on target and to assess damage. They can
replace large monolithic optics by integrating and phasing small,
off-the-shelf optical telescopes.

(U) FY 1988 Accomplishments:
- (U) Coupled ring dye lasers with nonlinear optics.
- (U) Completed small-scale Multi-use Multiple Telescope Testbed

(MM r.
- (U) Demonstrated multiple aperture optical imaging with MMTT.

(U) FY 1989 Planned Program:
- (U) Perform 1-dimensional array coupling using NLOs.

S0227
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Program Element: #0603605F Budget Activity: #2 - Advanced
PE Title: Advanced Weapons Technology DTe75 v elopment

- (U) Develop multiple aperture optical imaging scaling

methodology.

(U) FY 1990 Planned Program:
- (U) Scale-up multiple aperture optical imaging system.
- (U) Visible chemical laser proof-of-principle scaling.

(U) FY 1991 Planned Program:
- (U) Perform active and passive satellite imaging experiments.
- (U) Transition NLO pointing and tracking brassboard.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed B: The Air Force Weapons Laboratory, Kirtland
Air Force Base, NM manages this program. The top five
contractors are: Rockwell Power Services Co., Albuquerque, NM;
R&D Associates, Marina del Rey, CA; Hughes Aircraft Co,
Electro-Optical & Data Systems Group, El Segundo, CA; Martin
Marietta Corp, Denver Aerospace, Denver, CO; and BDM Corp.,
McLean, VA.

(U) Related Activities:
- (U) Program Element 0602601F, Advanced Weapons.
- (U) Program Element 0603221C, Directed Energy Weapons.
- (U) Program Element 0602102F, Materials.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds:

Other Procurement (MILCON)
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Pro

Cost W - - -

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 3152: High Power Microwave Technology. This project
supports development of high power microwave (HPM) generation
technologies and a susceptibility/vulnerability/lethality (S/V/L)
date base that will identify potential vulnerabilities of select
US systems to HPM threat parameters and provide a basis for future
waaponization decisions. Representative systems and subsystems
will be tested in a variety of HPM environments to determine their
susceptibilities. This project is actively coordinated with the
Army, Navy, Department of Energy, and other Department of Defense
agencies by the Office of Secretary of Defense.

(U) FY 1988 Accomplishments:
- (U) Began tests of AIZI-TM, IR Maverick, and F-16 shell.
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Program Element: #0603605F Budget Activity: #2 - Advanced
PE Title: Advanced Weapons Technology Technology Development

- (I) Field demonstrated 200 joule source an4 began development
of

(U) FY 1989 Planned Program:
- (U) Complete tests of AIM-7M, IR Maverick and F-16 shell.
- (.I) Initiate tests of AWG-9 Tracker
- (J) Begin development of

(U) FY 1990 Planned Program:
- (i) Test
- (U) Conduct riei tests wvin nign etrticiency HPM sources

having high gain antennas.
- (d) Complete

- (U) Begin S/V/L tests of full-up, large scale systems.
- (1) Initiate development of

(U) FY 1991 Planned Program:
- (0) Complete for effects testing.
- (U) Field demonstrate
- (U) Field demonstrate compact, pulsed power driver for HPM.
- (0) Evaluate

(U) Program to Completion:
- (U) This is a continuing program.
- (U) Technical feasibility of

(U) Work Performed By: The Air Force Weapons Laboratory, Kirtland
Air Force Base, NM manages this program. The top five
contractors are: Rockwell International Corp, Rocketdyne
Division, Canoga Park, CA; Maxwell Laboratories, Inc., San
Diego, CA; Mission Research Corp., Santa Barbara, CA; Verac
Inc., Ball Systems Engineering Division, San Diego, CA; and
Kaman Sciences Corp., Dikewood Division, Albuquerque, NM.

(U) Related Activities:
- (U) Program Element 0602601F, Advanced Weapons.
- (U) Program Element 0602120A, Electronic Survivability and

Fuzing Technology.
- (U) Program Element 0602101N, Directed Energy Weapons.
- (U) Program Element 0602202F, Human Systems Technology.
- (U) Program Element 0602204F, Aerospace Avionics.
- (U) Program Element 0603743F, Electronic Combat Technology.
- (U) Program Element 0603737D, Balanced Technology Initiative.
- (U) Program Element 0603224C, Survivability, Lethality, Key

Technologies.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.
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Program Element: #0603605F Budget Activity: 12 - Advanced
PE Title: Advanced weapons Technology Technology Development

(U) Other Appropriation Funds:

Other Procurement (MILCON)
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Progam

Coa - 7Cost W -0,700 - - -= -U-10,900

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 3277: Systems Survivability. This project starts in FY
1990 and will develop methodologies to test and technologies to
protect Air Force systems against effects of nuclear attack.

(U) FY 1988 Accomplishments: Not Applicable.

(U) FY 1989 Planned Program: Not Applicable.

(U) FY 1990 Planned Program:
- (U) Begin major redesign of existing electromagnetic pulse

(EMP) test equipment.

(U) FY 1991 Planned Program:
- (U) Begin to develop hardening techniques for ground systems.
- (U) Continue redesign of EMP test equipment.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: The Air Force Weapons Laboratory, Kirtland
Air Force Base, NH manages this program. Contracts will be
compe-1 in PY 1990.

(U) Related Activities:
- (U) Program Element 0602601F, Advanced Weapons.
- (U) Program Element 0602204F, Aerospace Avionics.
- (U) Program Element 0604711F, Systems Survivability (Nuclear

Effects).
- (U) Program Element 0602715H, Defense Nuclear Agency.
- (U) Program Element 0603749F, Command, Control, Communication

Countermeasures Advanced Systems.
- (U) Program Element 0604747?, Electromagnetic Radiation Test

Facilities.
- (U) Program Element 0603224C, Survivability, Lethality, Key

Technologies.
- (U) Program Element 0604312F, ICBM Modernization.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603605F Project Number: 3151
PE Title: Advanced Weapons Technology Budget Activity: - Advanced

Technology Development

A. (U) RESOURCES ($ in Thousands):

Project Title: Phased Integrated Laser Optics Technology (PILOT)

Popular Name FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

PILOT 7= 19,300 7,110 73,= Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

PILOT is a

'his project investigates and

demonstrates the practicality of

Using a
concept developed in-house, this project attempts to

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:

- (.i) delivered to AF.

- (J)

- (J) Began Technology Demonstrator effort to couple approximately

- (U) Completed Near-Term Applications Study.

2. (U) FY 1989 Planned Program:

- (U) Complete Nodule Development and Technology Demonstrator

designs. Begin hardware fabrication.

3. (U) FY 1990 Planned Program:

- ()) Complete Module Development and Technology Demonstrator
efforts with fabrication and testing of

- (U) Begin studies for technology transition to users.
- (U) Begin second generation scaling of Alternate 2-D Array

Technology.
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Program Element: #0603605F Project Number: 3151
PE Title: Advanced Weapons Technology Budget Activity: T2 Advanced

Technology Development

4. (U) FY 1991 Planned Program:

- (U) Begin follow-on Baseline Demonstration that combines results
of both Module Development and Technology Demonstrator.

- ( ) Baseline Demonstration will develop and demonstrate

- ( ) Begin initial design for'

- (U) Continue transition studies.

5. (U) Program to Completion:

- (U) This is a continuing program.
- (U) Transition technology to low and medium power applications.

D. (U) WORK PERFORMED BY: The Air Force Weapons Laboratory, Kirtland Air
Force Base, NM, manages this program. The top five civilian
contractors are: McDonnell Douglas, St Louis, MO; General Electric
Astro-Space Division, Philadelphia, PA; RCA, David Sarnoff Research
Center, Princeton, NJ; United Technologies Research Center, East
Hartford, CT; and Spectra Diode Laboratories Inc., San Jose, CA.

E. (U) COMPARISON WITH AME4DED FY 1988/1989 DESCRIPrIVE SUMMARY:

'TYPE OF, Impact on System Capabilities Impact on Schedule Impact on i
'CHANGE :, FY 1990 Cost 1

Tech: None None None
Schd: None None None
Cost: None None None

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: Not Applicable.
2. (U) SCHEDULE CHANGES: Not Applicable.
3. (U) COST CHANGES: Not Applicable.

F. (U) PROGRAM DOCUMENTATION:

- (U) SON Aerospace Defense Command 03-79, 30 Nov 79.
- (U) SON SAC 09-81, 22 Sep 81.
- (U) SON SAC 13-81, 28 Sep 81.

G. (U) RELATED ACTIVITIES:

- (U) Program Element 0602601F, Advanced Weapons.
- (U) Program Element 0602204F, Aerospace Avionics.
- (U) Program Element 0603250F, Lincoln Laboratory.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.
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Program Element: #0603605F Project Number: 3151
PE Title: Advanced weapons Technology Budget Activity: I= Advanced

Technology Development

- (U) Representatives from Army, Navy, Strategic Defense Initiative
Office, National Laboratories, and Air Force Using Commands are
members of the government review team for PILOT.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE:

- (J) Demonstration March 1990
- (U) Alternate Technology Scaling Begins May 1990
- (U) Low Power Transitions Begin FY 1990

- Baseline Demonstration Begins FY 1991
Design For FY 1991

- (L) FY 1992
-() FY 1994
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603605F Project Number: 3647
PE Title: Advanced Weapons Technolog Budget Activity: 7T- Advanced

Technology Development
A. (U) RESOURCES ($ in Thousands):

Project Title: Ground Based Laser (GBL) Technology

Popular Name FY 1988 FY 1989 FT 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Comlete Prora

GBLT T 59T,940 38,06 20T61 Continuing T' a

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project develops and demonstrates technology needed for a
decision to develop a ground based laser antisatellite (ASAT) weapon.
The program will develop the detailed system concepts and demonstrate
the required technologies for: (1) scalable laser devices; (2) the
specific optical components; and (3) the required laser beam control
to efficiently compensate and propagate the laser radiation through
the atmosphere to a target in space. Low-power integrated uplink
experiments will demonstrate the critical beam contr1l. Atmospheric
compensation is the key technology. This program will concentrate on
two wavelengths: near infrared, represented by chemical oxygen iodine
laser (COIL); and visible, represented by pulsed excimer. Currently,
the COIL has demonstrated the highest power and is the most mature,
but it lacks the detailed system studies and design refinements of the
Strategic Defense Initiative (SDI) efforts on excimer. Development of
siagle pulsed excimer (SPE) device and other required technologies for-
SPE systems was added for FY 1989. The concept evaluation for
will also include the SDI/Army Free Electron Laser (FEL) which
operates in the same frequency range as the COIL, and deuterium
fluoride (DF) chemical lasers like the Mid-Infrared Advanced Chemical
Laser (MIRACL). Due to the lack of space relay mirrors and the vastly
different scenarios, the earliest and optimum ASAT system concepts are
significantly different from current SDI systems concepts. In FY
1989-1990, the Air Force will participate in a tr-service effort to
fund an upgrade to the MIRACL/SeaLite Beam Director (SLBD) which is a
GBL system at White Sands Missile Range, NM. The upgrade has two key
objectives: to provide high energy laser engineering and performance
data on full aperture tracking using the SLBD system;

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FT 1988 Accomplishments:

- (U) The Excimer Mid Range Laser Device (EMRLD) master oscillator
was installed.

- (U) Began fabrication of subecale low-distortion high-power
mirrors, deformable mirrors, and an aperture sharing element.

- (U)
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Program Element: #0603605F Project Number: 3647
PE Title: Advance-d weapons Technology Budget Activity: -2 Advanced

Technology Development

- (19 Began integrated uplink experiment design.
- (U) 35 kilowatts extracted from scalable COIL device.
- (U) Performed closed loop experiment with a 1.5 meter telescope to

demonstrate sensing/correction of atmospheric turbulence.

2. (U) FY 1989 Planned Program:

- (U) Complete EMRLD experiments.
- (U) Begin upgrade MIRACL/SLBD system.
- (U) Begin development of uplink components.
- (U) Develop high-power SPE device.
- (U) Develop other required technologies for SPE.
- (U) Begin fabrication of a 3.5 meter telescope designed for

low-power atmospheric compensation and beam control testing.

3. (U) FY 1990 Planned Program:

- (U) Perform atmospheric compensation experiments to demonstrate
performance at wavelengths of interest.

- (U) Complete upgrade of MIRACL/SLBD system.
- (U) Begin fabrication of uplink components.
- (0)
- (U) Aimpoint maintenance experiment.
- (U) Complete system performance trades.

4. (U) FY 1991 Planned Program:

- (U) Perform scaling experiments.
- (U) Perform uplink experiments

- (U) Complete cost optimization.
- (U) Complete coupled resonator experiment.

5. (U) Program to Completion:

- (U) This is a continuing program.
- (U) Complete large aperture telescope in FY 1992.
- (U) Perform realistic atmospheric compensation experiments with

weapon-class size telescope.
- (J) decision for go-ahead for GBL development.
- (U) Further develop specific technologies for selected system

concepts.

D. (U) WORK PE.FORhED BY: This program is managed by the Air Force Weapons
laboratory, Kirtland Air Force Base, NM. The Navy will manage the
MIRACL/SLBD upgrade. The five top civilian contractors are: AVGO
Everett Research Laboratory, Everett, MA; Rockwell Power Service
Company, Albuquerque, NM; R&D Associates, Marina del Rey, CA; Martin
Marietta Corp, Denver Aerospace, Denver, GO; and Hughes Aircraft
Company, Electro-Optical & Data Systems Group, El Segundo, CA.

OO23
UNCLASSIFIED



UNCLASSIFIED

Program Element: #C603605F Project Number: 3647
PE Title: Advancea weapons Technology Budget Activity: =- Advanced

Technology Development

E. (U) COMPARISON WITH AMENDED FY 1988/1989 DESCRIPTIVE SUMMARY:

(0) MIRACL/SLBD upgrade added in FY 1989. Restructured FY 1989 program
caused Ohe decision date to be extended until the second quarter of

$15 million added by Appropriations Bill for Single Pulsed
Excimer work in FY 1989.

F. (U) PROGRAM DOCUMENTATION:

- (dI)

G. (U) RELATED ACTIVITIES:

- (U) Program Element 0602601F, Advanced Weapons.
- (U) Program Element 0604406 , Space Defense Systems.
- (U) Program Element 0603314A, High Energy Laser and Directed Energy

Components.
- (U) Program Element 0603792N, Advanced Technology Transition.
- (U) Program Element 0603221C, Directed Energy Weapons.
- (U) Program Element 0603224C, Su.vivability, Lethality, Key

Technologies.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATI)N FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE:

- (U) Uplink Experiment Definition FY 1989
- (U) SPE Development FY 1989
- (U) EMRLD Testing Complete FY 1989
- (U) MIRACL/SLBD Upgrade Complete FY 1990
- (d) Uplink Experiments
- (c) COIL/FEL/Excimer/DF Concept

Evaluations Complete
- (L) Go-Ahead Decision for High Power

Development and Integration
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Program Element: #0603707F Budget Activity: 02 -

Title: Weather Systems Advanced Development Advanced Technology Development

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program
XXXI Weather Systems (Advanced Development)

4,798 5,304 5,551 5,619 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This advanced technology development
program improves all aspects of environmental support to Air Force and
Army combatant commands, and other DOD agencies. A principal thrust is
improving our ability to gather and interpret target weather data in
uncontrolled or enemy-controlled battle areas. A technology
demonstration will show that weather parameters critical to the success
of tactical missions can be gathered from manned or unmanned
reconnaissance platforms. Testing of the Imaging Infrared MAVERICK
system in the mid-70's showed that weather caused a "contrast reversal",
making it impossible for the sensor to detect and lock-on to a target.
Models and algorithms will be developed that account for the effects of
weather conditions on the ability of television, infrared, or radar
sensors to detect and lock on to a target. Pilots and operations staff
can use these Tactical Decision Aids (TDAs) during mission planning to
select the best angle of attack or to choose a weapon with the type of
sensor that will perform best for the target weather conditions.
Technology demonstrations will show the feasibility of automatically
observing cloud cover, visibility, present weather, and obstructions to
vision as part of the Automated Weather Distribution System (AWDS) at
ground-based observing sites. Real-time alerting of critical weather
events will then be possible and weather support manpower may be reduced.
Doppler radar analysis techniques will be developed for the Next
Generation Weather Radar (NEXRAD). More accurate observations and
adequate forewarning of such storm hazards as turbulence, wind shear,
hail, and tornadoes will result, providing better protection to valuable
combat assets. In May 1988, surveillance sensors lost track of 981
satellites due to increased atmospheric drag after a solar storm; it took
96 manhours to reestablish their position and regain control. he will

gather basic data on solar storms and other operational environmental
phenomena to develop predictive tools for Air Weather Service's
Environmental Technology Transition (ETT) program.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project XXX1, Weather Systems (Advanced Development). Develops
advanced technology to improve environmental support to Air Force
and Army operational commands, and other DOD agencies.
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(U) FY 1988 Accumplishments:
- (U) Started physical modeling of high-value targets for TDAs.
- (U) Started work on self-illuminating targets for visible TDAs.

- (U) Completed hurricane severity forecasting tool for NEXRAD.
- (U) Completed forecasting tool for solar storm particle output.

(U) FY 1989 Planned Program:
- (U) Complete concept validation of battlefield weather sensors.
- (U) Complete thunderstorm initiation algorithm for NEXRAD.
- (U) Begin tools to specify high-altitude atmospheric density.
- (U) Complete high-latitude, polar cap ionospheric model for ETT.

(U) FY 1990 Planned Program:
- (U) Complete development of brassboard visibility sensor for AWDS.
- (U) Complete tornado probability forecasting tool for NEXRAD.
- (U) Complete hail size forecasting tool for NEXRAD.

- (U) Complete tools that specify the state of the earth's
magnetosphere.

(U) FY 1991 Planned Program:
- (U) Continue physical modeling of high-value targets for TDAs.
- (U) Continue development of cloud detection sensors for AWDS.
- (U) Begin small scale weather forecasting tools for ETT.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: This program is managed by the Air Force
Geophysics Laboratory, Hanscom AFB MA. Modeling of high-value
targets is being done by Air Force Wright Aeronautical
Laboratories, Wright-Patterson AFB OH. The top five contractors
are Lockheed Missile and Space Company, Inc., Huntsville AL,
Dynamics Research Corp., Wilmington MA, ST Systems Corp., Lanham
MD, University of California at San Diego, San Diego CA, and Rice
University, Houston TX.

(U) Related Activities:
- (U) Program Element 0602101F, Geophysics.

- (U) Program Element 0604707F, Weather Systems Engineering
Development.

- (U) Program Element 0305111F, Weather Service.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603723F
PE Title: Civil & Environmental Budget Activity: 2-Advanced Technology

Engineering Technology Development

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2103 Environmental Quality Technology
1,312 1,589 1,463 1,596 Continuing TBD

2104 Civil Engineering Technology
3,017 5,961 5,489 6,086 Continuing TBD

3037 Noise & Sonic Boom Impact Technology
1,733 2,384 2,194 2,289 Continuing TBD

Total 6,062 9,934 9,146 9,971 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technology program
supports advanced technology developments to: 1) enhance an air
base's ability to survive and recover from a chemical/biological or
conventional attack; 2) apply cost-effective advances in civil
engineering technologies to peacetime air base operations; and
3) solve Air Force-unique environmental problems in order to comply
with state/national/international law and allow the Air Force to

maintain readiness, conduct realistic combat training, and deploy new
weapon systems. The Civil Engineering technology enables: 80%
wartime survivability of critical air base facilities and utilities;
air base battle damage assessment in minutes instead of hours; 90%
improvement in repairability of essential air base facilities and
utilities; and 100% improvement in post-attack fire suppression and
crash rescue. The Environmental Quality technology enables: 80% on-
site disposal of selected hazardous waste resulting in $13M per year
savings in Air Force operations and maintenance costs; cost-effective
control technology for industrial emissions from aircraft painting
operations resulting in a $6M savings annually; and 95% faster emer-
gency hazard corridor prediction.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2103, Environmental Quality Technology: This project
develops advanced technologies and validates systems to solve
environmental restoration problems, reduce hazardous weapon sys-
tems emissions, minimize industrial waste, and eliminate toxic
pollutant releases from Air Force operations.

(U) FY 1988 Accom.lishments:
- (U) Determined criteria for assessing the validity of envir-

mental models--accurate environmental impact prediction.
- (U) Developed field test kit to allow reuse of toxic aircraft

cleaning solvents--10% less solvents required.
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Program Element: #0603723F
PE Title: Civil & Environmental Budget Activity: 2-Advanced Technology

Engineering Technology Development

(U) FY 1989 Planned Program:
- (U) Characterize the physical and chemical interaction of

rocket explosions--95% faster emergency hazardous corri-
dor prediction, saving lives near disaster sites.

- (U) Identify biodegradable solvents to replace toxic aircraft
paint strippers--save up to $4M annually in disposal.

(U) FY 1990 Planned Program:
- (U) Develop cost-effective control technology for emissions

from aircraft painting/de-painting--$6M annual savings.
- (U) Develop field test kit for asbestos detection in air base

structures.

(U) FY 1991 Planned Program:
- (U) Develop insurance test for hazardous waste incineration.
- (U) Develop ways to reduce toxic waste generated by chromium

electroplating of aircraft parts by 80,000 gallons/year.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Air Force Engineering and Services Lab,
Tyndall AFB FL. Major contractors: EG&G, Idaho Fall ID;
U. of Calif, Berkeley CAI ACUREX, Research Triangle Park, NC;
Battelle, Columbus OH.

(U) Related Activities:
- (U) Program Element (PE) #0602102F, Materials.
- (U) PE#0602202F, Human Systems Technology.
- (U) PE#0602203F, Aerospace Propulsion.
- (U) PE#0602206P, Civil Engineering and Environmental Quality.
- (U) PE#0603211F, Aerospace Structures.
- (U) PE#0604708F, Other Operational Equipment.
- (U) No unnecessary duplication of effort within USAF or DoD.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

2. (U) Project 2104, Civil Engineering Technology: This project
develops advanced technologies and validates systems to: build
air base facilities and utilities that can survive chemical/
biological and conventional weapons attack; better construct and
repair runways; perform air base battle damage assessment and
repair, perform crash rescue and suppression of aircraft fires
and air base post-attack fires; and perform critical peacetime
civil engineering construction, maintenance and repair.

(U) FY 1988 Accomplishments:
- (U) Developed hardened, transportable protective shelter--

modular, prefabricated for air base operability.
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Program Element: #0603723F
PE Title: Civil & Environmental Budget Activity: 2-Advanced Technology

Engineering Technology Development

- (U) Developed post-attack assessment model for firefighting--
effective air base firefighter training and war plans.

(U) FY 1989 Planned Program:
- (U) Automate repair functions of prototype rapid runway re-

pair excavator to reduce crater repair time by a third.
- (U) Assess vulnerability of air base fuel distribution

systems--survivable fuel system design.

(U) FY 1990 Planned Program:
- (U) Battle damage assessment of air base facilitics--post

attack assessment in minutes instead of hours.
- (U) Rapid repair of air base facilities--air base recovery.
- (U) Prove design for all-weather, all-terrain crash rescue

vehicle for post attack air base recovery--100% improve-
ment in fire suppression/300% in northern bases.

(U) FY 1991 Planned Program:
- (U) Investigate the response of air base structures to en-

hanced blast weapons--next generation hardened shelter.
- (U) Develop optimum mix of materials/chemicals to strengthen

soil to support contingency aircraft operations--
contingency construction in days instead of months.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Air Force Engineering and Services Lab,
Tyndall AFB FL. Major contractors: Applied Research
Associates, Albuquerque NMI New Mexico Engineering Research
Institute, Albuquerque NM; University of North Carolina,
Rale 4gh NC; ODETICS, Annaheim CA; and EG&G, Idaho Falls ID.

(U) Related Activities:
- (U) PE#0602102F, Materials.
- (U) PE#0602202F, Human Systems Technology.
- (U) PE#0602206F, Civil Engineering and Environmental Quality.
- (U) PE#0603231F, Crew Systems and Personnel Protection.
- (U) PE#0603307F, Air Base Operability Advanced Development.
- (U) PE#0604617F, Air Base Operability.
- (U) PE#0604703F, Aeromed/Chem Defense Systems Development.
- (U) PE#0604708F, Other Operational Equipment.
- (U) No unnecessary duplication of effort within USAF or DoD.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

3. (U) Project 3037, Noise and Sonic Boom Impact Technology: Develops
an assessment and prediction capability to evaluate impact of
noise from subsonic and supcrsonic aircraft operations. The
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Program Element: #0603723F
PE Title: Civil & Environmental Budget Activity: 2-Advanced Technology

Engineering Technology Development

environmental impacts of Air Force operations must be assessed.
Today this takes from two to five years to complete. Improving
this capability is essential in order to respond to public
concerns in a responsible and timely fashion, prepare accurate
environmental impact statements, and reduce the effects of
aircraft noise. The Air Force is the lead DoD agency for
conducting noise and sonic boom research.

(U) FY 1988 Accomplishments:
- (U) Expanded sonic boom prediction model allowing more combat

training scenarios in previously restricted areas.
- (U) Developed and field tested the sonic boom recorder re-

sulting in enhanced collection and quality of data.

(U) FY 1989 Planned Program:
- (U) Refine the sonic boom prediction model from cumulative to

single aircraft maneuvers.
- (U) Develop methods for evaluating unconventional soils (land

slides, avalanche) and structures (adobe dwellings and
archaeologic sites) for environmental impact assessments.

- (U) Develop noise response model for those animals impacted.

(U) FY 1990 Planned Program:
- (U) Develop acceptable criteria to determine the effective-

ness of on-base jet engine noise suppression systems.
- (U) Integrate environmental planning methods with noise

information retrieval system to estimate noise impacts.
- (U) Develop assessment methodology to predict impacts from

low subsonic flight on humans, animals, and structures.

(U) FY 1991 Planned Program:
- (U) Integrate predicted impacts from subsonic and supersonic

aircraft noise into an automated retrieval system.

- (U) Complete field validation of noise impact prediction
models resulting in accurate impact identification.

(U) Program to Completion: This is a continuing program.

(U) Work Performed by: Human Systems Division, Brooks AFB TX.
Prime contractor is BB&N, Canoga Park CA.

(U) Related Activities:
- (U) PE#0602202F, Human Systems Technology.
- (U) PE#0602203F, Aerospace Propulsion.
- (U) PE#0602206F, Civil Engineering and Environmental Quality.
- (U) No unnecessary duplication of effort within USAF or DoD.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603726F Budget Activity: #2-Advanced Technology Development
PE Title:Command, Control, Communication and Intelligence Subsystem Integration

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2478 Tactical C3 Architecture
80 150 0* 0* 0* TBD

2810 Cartographic Applications for Tactical and Strategic Systems (CATSS)
1253 1500 1455 1618 Continuing TBD

2863 Integrated Photonics
3360 4192 4323 5030 Continuing TBD

3192 Tactical Optical Disk System (TODS)
473 2184 2100 2567 Continuing TBD

Total 51 8026 7878 9215 Continuing TBD

* Project 2478 transfers to PE 0603617F beginning in FY 1990.

B. (U) BRIEF DESCRIPTION OF ELEMET: This program develops, demonstrates and
validates C3 technologies in the following areas: digital cartographic
data base structures for mission planning, navigation, targeting and
weapons delivery applications; photonics technology to replace elec-
tronic technology in tactical and strategic systems; and digital optical
disk storage for tactical intelligence and reconnaissance information
collection and distribution applications. Starting in FY 1990, Project
2478 is being transitioned into a new systems demonstration and evalua-
tion Program Element (0603617F) to allow more efficient transition of C3
advanced technology developments into Tactical Air Force operations.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2810, Cartographic Applications for Tactical and Strategic
Systems (CATSS): The CATSS program is the single advanced develop-
ment program addressing Air Force weapon system requirements for
digital cartographic data to support mission planning, navigation,
guidance, targeting and terrain analysis. Before the CATSS program,
over 200 Air Force systems independently developed their own individ-
ual digital cartographic data applications software. This resulted in
costly duplication/redevelopment of cartographic software and unnec-
essary proliferation of system specific data bases. This program
develops standard alogrithms, software and display methods that can
be applied to multiple Air Force systems.

(U) FY 1988 Accomplishments:
- (U) Demonstrated the capability to generate, manipulate and

display perspective terrain features. This capability is
needed for targeting applications such as TAC LANTIRNn at
night.

- (U) Developed cartographic algorithms and transitioned them to
USAF syste developers and operational users.
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Program Element: #ObO372bF Budget Activity: #2-Advanced Technology Development
PE Title:Co---and, Control, Communication and Intelligence Subsystem Integration

3. (U) Project 3192, Tactical Optical Disk Systems (TODS):
Present C31 systems do not possess data storage capacities and perfor-
mance required for real-time and near-real-time sensor inputs. Optical
disk based data storage systems offer the high capacity and high speed
data input/output capabilities needed for real time sensor require-
ments. Commercially available optical storage systems cannot operate
in the military environment and meet the required throughput or
storage capabilities. This project provides advanced technology
development for TODS,a miniature, high capacity, reliable,erasable,
data storage and transfer system that can operate in severe opera-
tional environments. This project provides a suite of optical
disk systems which consists of a single 5.25-inch optical disk
recorder/player, a single 14-inch optical disk recorder/player and a
ten disk automated jukebox. The 5.25-inch TODS will be used for
airborne storage and access to mission-oriented data. Application of
the 14-inch TODS is on-board sensor data storage. The Juke box will
provide mass data storage at ground-based intelligence centers. This
project supports TR-I Ground Station, Strategic Air Command (SAC)
deployable C2 center and SAC Headquarters Emergency Relocation Team.

(U) FY l9b Accomplishments:
- (U) Validated the proof-of-concept 5.25-inch mechanical model for

airborne operation.

(U) FY l9d9 Planned Program:
- (U) Fabricate a 5.25-inch functional model to demonstrate record,

playback and erase operations. This model will be subjected to
environmental testing (temperature, vibration, shock, etc).

- U) Begin development of the 14-inch TODS, providing high capacity
data collection and retrieval on an optical disk with
read/write/erase capability

(U) FY 1990 Planned Program:
- (U) Transition the 5.25-inch TODS to full scale development and

possible integration into the F-lb aircraft.

(U) FY 1991 Planned Program:
- (U) Design the optical disk jukebox, to provide increased storage

capacity for tactical ground intelligence shelters.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Contractor is Sundstrand Data Control, Remond,

WA. HADC Griffiss AFB NY manages this program.

(U) Related Activities:
- (U) PE ObO2702F, C3.
- (U) No unnecessary duplication exist within the Air Force or DOD.

(U) Other Appropriation Funds: None.

(U) International Cooperative Activities: None.
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Program Element: #0603726F Budget Activity: #2-Advanced Technology Development
PE Title:Command, Contrcl, Communication and Intelligence Subsystem Integration

(U) FY 1988 Accomplishments:
- CU) Developed a family of Multipurpose Fiber Optic Transceivers

(?1FOX) which provides a wide variety of transmission
capabilities and accommodates multiple electro-optic inter-
faces.

- (U) Fabricated and field tested radar remoting capability by
dei stratlng the optical cable's ability to seperate the
operational shelters 2 km from the radar antenna

- (U) Fabricated and field tested optical cable to replace tele-
cormiunications copper cable in a Tactical Air Control
System, providing a ten-to-one reduction in size and weight
and Increased remoting distances.

(U) FY 1989 Planned Program:
- (U) Design, fabricate and test a high speed laser communica-

tions transceiver for ground and space environments provid-
ing a bandwidth increase for analog from 10MHz to 15MHz and
digital from 50MKits to 2GBits.

- (U) Design and fabricate analog fiber optic link for distortion
free communication transmission from 2 to 500MHz.

(U) FY 1990 Planned Program:
- (U) Develop intrusion resistant optical communications system

capable of multiplexing several signals on the same cable.
- (U) Design and develop an interferometric intrusion detection

optical communication prctessor for improved security.
- (U) Design and develop a coherent optical transmission system

to replace microwave waveguide, Increasing remoting dis-
tances for antennas, bandwidth and higher frequencies.

(U) FY 1991 Planned Program:
- (U) Fabricate an optical processor for phased array antennas

for beam streering to prove system preformance.
- (U) Design a tictical, multi beam, phased array radar based

upon optical processing and memory components.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Contractors are Hughes Aircraft Co.,
Fullerton, CA; Westinghouse Electric Corp, Baltimore, MD;
Martin & Marietta, Denver, CO; TRW Space Defense Group, Redondo
Beach, CA. RADC Griffiss AFB NY manages this program.

(U) Related Activities:
- (U) PE o602702F, C3
- (u) PE 0602728F, Advanced Computer Technology
- (U) No unnecessary duplication exists within the Air Force or

DOD.

(U) Other Appropriation Funds: None.

(U) International Cooperative Activities: None.
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Program Element: #0603726F Budget Activity: #2-Advanced Technology Development
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(U) FY 1989 Planned Program:
- (U) Demonstrate capability to generate cartographic data to

support Joint STARS anywhere in the world, aiding in identifi-
cation of ground targets behind enemy lines.

- (U) Provide standard digitized data and applications support to
Air Force special operations forces program.

- (U) Provide cartographic software to Tactical Air Forces, SENTINEL
BYTE in order to merge cartographic and unit level intelli-
gence information.

(U) FY 1990 Planned Program:
- (U) Demonstrate enhanced automatic update capability for Joint

Stars cartographic data base, reducing system update time.
- (U) Transition digital cartographic applications software to

multiple Air Force system program offices.

(U) FY 1991 Planned Program:
- (U) Demonstrate enhanced imagery manipulation, image confirmation

and digital cartographic software.
- (U) Demonstrate application of expert systems techniques to

cartographic data base queries, applications and data valida-
tion.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Contractors are PAR Technology Corp., New
Hartford, NY; Grunmian Data System Corp., Woodbury, NY; Digicomp
Research, Ithaca, NY. RADC, Griffiss AFB NY manages this program.

(U) Related Activities:
- (U) PE 0602702F, C3
- (u) PE 0603260F, Intelligence Advanced Development.
(U) No wineceseary duplication exist within the Air Force or DOD.

U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

2. (U) ProJect 2863, Integrated Photonics: Current electronic systems are
susceptible to electromagnetic interference, electromagnetic pulse
and radio frequency interference. Size constraints, speed and
reliability also limit traditional electronic systems. Photonics
based systems, that process information in the form of light (photon-
ics) signals, will provide major improvements in tactical & strate-
gic C31 systems by providing small size, high performance, high
capacity, survivable alternatives to electronic based systems. This
program develops and validates advanced hardware technology in
optical signal processing, adaptive processing, optical control of
phased arrays, integrated electro-optic networks, optical transmis-
sion, and nonlinear optical processing.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603728F Budget Activity: #2-Advanced Technology Development
PE Title: Advanced Computer Technology

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2527 Software Life Cycle Tools
1,597 1,584 3,000 3,300 Continuing TBD

2529 Computer Architecture Applications
477  557 527 851 Continuing TBD

2530 Distributed Systems Reliability and Survivability
950 2,542 3,500 3,500 Continuing TBD

2532 Knowledge-Based Systems
1,057 2,556 3,000 3.200 Continuing TBD

TOTAL 4,081 7,239 10,027 10,851 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This advanced technology development
program develops and demonstrates technologies that control cost,
reduce risk, and increase efficiency and effectiveness of computers
and software required in combat systems (mission critical). This
program develops distributed and optical processing technology for
improved weapon system capability, fault tolerance, reliability and
survivability. It also focuses on applying Artificial Intelligence
(AI) technology to software development and selected applications of
AI to Air Force systems.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2527, Software Life Cycle Tools: The increased use of
digital computers has raised the cost of software exponentially.
Current software generation capabilities are insufficient to
develop and maintain the software required in projected military
weapon systems. This program develops, demonstrates, evaluates,
and transitions new software engineering technology that reduces
cost, increases programmer productivity, and improves the quality
of Air Force Mission Critical Software Systems in all phases of
the software's life cycle.

(U) FY 1988 Accomplishments:
- (U) Completed specifications for a software quality and

productivity laboratory for assessing Ada and FORTRAN
application-software systems.

- (U) Completed a system to enhance user requirement identifi-
cation, thereby reducing, by 50 percent, those software
errors which propagate to operational systems.

(U) FY 1989 Planned Program:
- (U) Build Software Life Cycle Support Environment prototype

consisting of an integrated set of software packages that
will increase software development productivity and
reduce the total life cycle costs of software.
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Program Element: #0603728F Budget Activity: #2-Advanced Technology Development
PE Title: Advanced Computer Technology

- (U) Complete the design of an Ada Test and Verification
System to allow analysis of Ada Software as part of the
Air Force transition to the DOD Common programming lan-
guage (Ada).

(U) FY 1990 Planned Program:
- (U) Develop a system to assess the impact of new and/or

changing requirements on fielded software systems.
- (U) Enhance design techniques to increase fault tolerance of

software systems.
- (U) Develop a software quality and productivity laboratory.

(U) FY 1991 Planned Program:
- (U) Complete software quality assessments of parallel and

distributed computing architectures for applications to
Command, Control, Communication and Intelligence (C31)
systems requiring integration of large amounts of data.

- (U) Develop a knowledge-based engineering environment for
using a computer to automatically translate weapon system
requirements into software code.

- (U) Develop automated data collection and analysis tools for
software development.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Rome Air Development Center manages this
program. Primary contractors are: General Research Corpora-
tion, Santa Barbara, CA; Software Productivity Sol, Mel-
bourne, FL; Martin Marietta, Denver, CO; Harris Corporation,
Melbourne, FL; IITRI, Lanham, MD.

(U) Related Activities:
- (U) PE #0602702F, Command, Control and Communications (C3).
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 2529 - Comp-iter Architecture Applications: Today's weapon
systems performance rely on the integration of multiple computers
into an "architecture" to achieve system performance, fault
tolerance and reliability. This project evaluates commercial and
DOD developed computer architectures to determine their efficiency
and applicability to Air Force C31 requirements. This project is
developing an optical processor as the basis for an architecture
that will be an order of magnitude faster than current capabili-
ties, is radiation hardened and consumes little power.

(U) FY 1988 Accomplishments:
- (U) Completed design of an optical 16-bit programmable Cen-
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tral Processing Unit, a candidate for meeting Advanced
Air Superiority Missile signal and data processing
requirements.

- (U) Developed simulation and modeling capabilities for evalu-
ating prototype optical computing systems.

(U) FY 1989 Planned Program:
- (U) Fabricate and demonstrate a 1-Mbyte 2-dimensional optical

interconnect shared memory multiprocessor system as an
interim capability for a 3-dimensional automatic target
recognition system.

- (U) Fabricate a large optical addressable memory for use in
the Multi-Mission Remotely Piloted Vehicle.

(U) FY 1990 Planned Program:
- (U) Test, evaluate and demonstrate the 1-Mbyte radiation

hardened optical addressable memory.
- (U) Design and develop a 1 tera-byte optical, content

addressable, memory processor for space based radar
applications.

- (U) Develop a 3-dimensional shared memory processor with
optical interconnects.

(U) FY 1991 Planned Program:
- (U) Fabricate, evaluate and demonstrate an optical 16-bit

-' programmable Central Processing Unit for autonomous guid-
ance applications in conventional weapons.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Rome Air Development Center manages this
program. Primary contractors are: Georgia Institute of
Technology, Atlanta, GA; Syracuse University, Syracuse, NY;
Opticom Corp., Lake Tahoe NV.

(U) Related Activities:
- (U) PE #0602702F, Command, Control and Communication
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

3. (U) Project 2530 - Distributed Systems Reliability and Survivability
Combining physical dispersion, mobility, and reconfiguration while
still maintaining command authority is critical to strategic,
tactical and space command and control. This project develops
data processing and Distributed Operating System (DOS) technolo-
gies to provide interoperability among dispersed command centers
(fixed, airborne and mobile) thus allowing commanders immediate
access to information at any location.
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(U) FY 1988 Accomplishments:
- (U) Designed a Distribute, Operating System (DOS) to prove

that full integration and interoperability could be cone
among different computers.

- (U) Designed a real-time DOS for command and control applica-
tions which allows the processing systems to be physi-
cally dispersed.

(U) FY 1989 Planned Program:
- (U) Fabricate the real-time DOS.
- (U) Develop a survivable distributed computing system for

replanning the Single Integrated Operation Plan.

(U) FY 1990 Planned Program:
- (U) Demonstrate the interconnection between multiple strate-

gic sensors to provide battle management data using the
Strategic Adaptive Planning Experiment testbed.

- (U) Demonstrate a parallel and/or distributed architecture
for high performance strategic Command, Control, Communi-
cation and Intelligence (C31) computing.

(U) FY 1991 Planned Program:
- (U) Develop a C31 DOS network with increased data transmis-

sion and processing speeds.
- (U) Develop a distributed database system that can be physi-

cally dispersed for survivability.

(U) Program to completion: This is a continuing program.

(U) Work Performed By. Rome Air Development Center manages this
program. Primary contractors are: Bolt Berenak and Neumann,
Cambridge MA; Honeywell, Minneapolis MN; Carnegie Mellon
University, Pittsburg PA; Harris, Melbourne FL; McDonnel
Douglas, Huntington Beach, CA.

(U) Related Activities:
- (U) PE #0602702F, Command, Control and Communication.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements Not Applicable.

4. (U) Project 2532 - Knowledge-Based Systems: Opportunities to apply
knowledge-based systems abound. These computer systems provide
the capability to automatically solve reasoning problems which
would otherwise require a human expert. This project develops
computer systems which automate the problem solving process
associated with human thought. It provides technology demonstra-
tions and validation of increased cost-effectiveness in such
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diverse applications as weapon system maintenance, logistic
planning, tactical and strategic decision support systems,
resource allocations, situation assessment and intelligence
analyses.

CU) FY 1988 Accomplishments:
- (U) Developed individual Knowledge-Based Software Assistant

(KBSA) modules including, the Specification Service which
maintains a knowledge base of specifications being devel-
oped by the user.

- (U) Designed knowledge-based tools for reducing the time to
replan the Strategic Air Command trans-post attack Single
Integrated Operations Plan (SIOP) from months to hours.

- (U) Designed a computer language which makes requirements
specification more natural.

(U) FY 1989 Planned Program:
- (U) Develop a prototype for SIOP replanning.
- (U) Integrate several KBSA modules into a partial system to

help automate the software development process.
- (U) Develop requirements specification computer language.

(U) FY 1990 Planned Program:
- (U) Demonstrate the requirements specification language.
- (U) Develop a multi-processor, parallel computer implementa-

tion of a real-time knowledge-based system.
- (U) Demonstrate the partial life cycle KBSA system concept.

(U) FY 1991 Planned Program:
- (U) Demonstrate the real-time knowledge-based system.
- (U) Develop additional real-time AI decision aids for high-

stress, time-critical Air Force mission environments.
- (U) Integrate and develop the full life cycle KBSA system.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Rome Air Development Center manages this
program. Primary contractors are: Kestrel Development
Corp., Palo Alto, CA; Advanced Decision Systems, Mountain
View, CA; SAIC, San Diego, CA; Syracuse University, Syracuse,
NY; BBN Laboratories, Inc, Cambridge, MA.

(U) Related Activities:
- (U) PE #0602702F, Command, Control and Communication (C3).
- (U) PE #0602301E, Strategic Comoutlng Program.
- (U) There is no unnecessary duplicaticn of effort within the

Air Force or the Department of DefEnse.

(U) Other Appropr'ation Funds: Not appllcab'e.

(U International Cooperative Agreements: Nct A~plicable
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FY L990/1991 BI NNIAL RDT&E DESCRIPTIVE SUMARY

Program Elemen -603789F Budget Activity: #2-Advanced Technology Development
PE Title: C3 chnology Development

A. (U) RESOURCES ($ in Thousands)
Proj ect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2314 Tactical Air Surveillance
6925 1397 0* 0* 0* TBD

2317 Tactical Information Distribution
2179 1445 0* 0* 0* TBD

2321 Tactical Battle Information Management
4271 2046 0* 0* n* TBD

2333 Surveillance Radar ECGM Technology
2885 3337 2751 2930 Continuing TBD

2335 Communications and Navigation FCCM
4207 3421 1661 2039 Continuing TBD

2747 Advanced Communication Network Techniques
514 328 179 150 Continuing TBD

2748 Advanced High Frequency Technology
220 250 179 150 Continuing TBD

2749 Battle Information Management Technology
50 0 0 0 0 NA

3433 Advanced Communications Techniques (LASERCOM)
10186 6000 4227 4123 Continuing TBD

3804 TAF System Intergration
0 288 0* 0* 0 TBD

Total 31437 18512 8997 9392 Continuing TBD

*Projects 2314, 2317, 2321, 3804, transfer to PE 0603617 beginning in FY1990

B. (U) BRIEF DESCRIPTION OF ELEMENT: This advanced technology development
program demonstrates and validates ground and air based command, control
and communications (C3) technology required to maintain USAF
capabilities In a sophist4cated, high threat and intense jamming
environment. This program also develops advanced technology to provide
tactical battle managers uninterrupted and reliable C3. Advanced space
applications of laser communications techniques that provide secure
ant-jam and low probability of intercept capabilities are also being
developed within this program. Starting in FY 1990 projects 2314, 2317,
2321 and 3804 will transition to a new systems demonstration and
evaluation Program Element (0603617F) to allow a more efficient
transition of C3 advanced technology into Tactical Air Force (TAF)
operations.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2333, Surveillance Radar ECCM Technology: Current TAF
Aurveillance systems (E-3, TPS-43, TPS-7q) are limited in their
ability to detect low observable target that have reduced radar
signatures and sophisticated electronic warfare systems This
project develops surveillance radar which will *etect and track
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targets (cruise missiles, high mach missiles, helicopters, etc.),
while minimizing the radar's vulnerability to attack. This project
develops and deronstrates advanced electronic counter-counter measures
to achieve enhanced radar performance in the presence of enemy
jam n.g. This project will develop the technology needed to design an

S-Band Surveillance radar antenna that will conform to and be an
integral part of the of an aircraft structure, eliminating the need
for cumbersome radar domes and pods.

(U) FY 1988 Accomplishments:
- (U) Simulated mixing of advanced conformal array radar data with

passive sensor data in a signal processor as a precurson to
building an S-Band radar for aircraft use.

- (U) Began modifying the advanced airborne surveillance radar for
adaptive bean steering to increase the number of targets
that can be detected.

- (U) Began building an advanced S-Band radar with a conformal array
that detects and tracks a significantly increased number in an
ECM environment.

(U) FY 1989 Planned Program:
- (U) Transition radar Electronic Support Measures for aircraft

track correlation to the E-3 AWACS program.
- (U) Transition combined/netted airborne radar technology to

improve the E-3 AWACS.

(U) FY 1990 Planned Program:
- (U) Complete initial testing of advanced surveillance radar

antenna mRr-abear nulling techniques to determine the degree of
Jamm'ng cancellation available.

- (U) Complete the fabrication of conformal array radar antenna.

(U) FY 1991 Planned Program:
- (U Deliver the advanced model of the S-band airborne radar that

uses a conformal array antenna.
- (U) Demonstrate the advanced S-band radar operating against

multiple jammers.

(U) Prograr. tc ComnDetion: This Is a continuing program.

(U) Wcrk Performed Py: RADC manages this program. Current
contractors are General Flectrlc Corporation, Utica, NY; SENSIS
Corpcration, Manlius, NY;

(U) Reigned Activities:

- (U) PhP 0603617F, C3 ATpllcations
- U) PE 0(02204F, Advanced Avionics for Aerospace Vehicles
- (U) PE o6027n2F, C?
- ( ! There is no urnpcessary duplication within the Air Force or

DO: .

(U' (th-r Arrrrr'!cr FuiF: None.
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(U) International Cooperative Agreements: None.

2. (U) Project 2335, Communications and Navigation ECCM: Existing Air Force
communications systems are vulnerable to hostile interception, jamming
and exploitation. Spread spectrum techniques have been used to
counter this threat, unfortunately, current spread spectrum systems
require large bulky, high power computers that are difficult to
maintain. This project is exploiting advanced signal processor
architectures and adaptive antenna nulling techniques to provide
effective counter-countermeasure capabilities without the spread
spectrum limitations.

(U) FY 1988 Accomplishments:
- (U) Delivered advanced air-to-air Extremely High Frequency (EHF)

(30GHz to 300GHz) terminal for aircraft installation and
inter-flight anti-jam/low probability of intercept (AJ/LPI)
communications flight test.

- (U) Demonstrated enhanced AJ/LPI radio capabilities through low
data rate voice and adaptive signal processing techniques.

(U) FY 1989 Planned Program:
- (U) Complete development of a Media Resource Controller that

embraces current communications capabJlility by adaptively
routing messages between tactical control centers over
available radio communications systems.

- (U) Complete developing the VHSIC Speech Enhancement Unit and
integrate into the Jam Resistant Communications (JARECO) Test
bed to demonstrate improved tactical ground communications.

- (U) Complete EKF air-to-air terminals flight test.

(U) FY 1990 Planned Program:
- (U) Define the features and enhancement needed to make the

tactical AJ Internet a multi-level, multi-media, secure C31
system.

- (U) Complete detailed hardware design and waveform optimization
for an AJ/LPI transceiver based on Acoustic Charged Transport
(ACT) component. This effort will demonstrate an order of
magnitude Improvements in AJ radio signal processing.

(U) FY 1991 Planned Program:
- (U) Transition the Media Resource Controller to full scale

eng- neering development for the Tactial Air Control Center.
- (U) Transition the speech enhancement technology to the

Integrated Communications, Navigation, Identification Avionics
full scale development program.

(U) Program to Completion: This is a coitinuing program.

() Work Performed By: RADC manages thi.; program. Current
contractors are LItton, College Park, MD; Hughes Aircraft, Los
Angeles, CA; and Gould, Glen Burnie, MD
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(U) Related Activities:
- (U) PE 0603617F, C3 Applications
- (U) PE o602702F, C3
- (U) There is no unnecessary duplication within the Air Force or

DOD.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

3. (U) Project 2747, Advanced Communication Network Techniques: Current
communications networks can not withstand severe enemy electromagnetic
jamming or node destruction. This project develops communications
network techniques to insure the survivability of command and control
capabilities in future threat environnents.

(U) FY 1988 Accomplishments:
- (U] Complete software development for the automatic assessment of

communications network vulnerabIlity Assessment (CVA) software

(U) FY 1989 Planned Program:
- (U) Complete the design of a methodology for determining inherent

vulnerabJllties in distributed communications systems.

(U) FY 1990 Planned Program:
- (U) Complete test and evaluation of the communications network

methodology software.
- (U) Complete the critical design of an vulnerability assessment

multiple network interface controller.

(U) FY 1991 Planned Program:
- (U) Add threat generators to the in-house jammer simulator.
- (U) Complete the vulnerability assessment of the Defense Data

Network.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: RADC managed program. Current contractors are
Harris Corp, Melbourne, FL; Georgia Institute of Technology,
Atlanta, GA; Syracuse University, Syracuse, NY.

(U) Related Activities:
- (U) PE 0603617F, C3 Applications
- (U) PE o602702F, C?
- (U) There Is no unnecessary duplication within the Air Force or

DOD.

(U) Other Appropriation Funds: None.

(U) InternatIonal Cooperatfve Agreerents: None.
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4. (U) Project 2748, Advanced High Frequency Technology: Today's Air Force
long haul high frequency (HF) communications have limited data rate
and voice capacity and are extremely vulnerable to electro-magnetic
threats. This project designs, develops, tests and evaluates advanced
HF communications technologies. This projects improves ground and
airborne HF communications performance, connectivity and
interoperability through advanced signal processing and antenna
technologies, and through new HF network management techniques.

(U) FY 1988 Accomplishments:
- (U) Delivered the advanced development model (ADM) of the HF

anti-jam modem for test and evaluation.
- (U) Simulated secure, encrypted, digital voice operation using the

ADM modem with the Advanced Narrowband Digital Voice Terminal
(ANDVT) and the ARC-190 airborne radio.

(U) FY 1989 Planned Program:
- (U) Complete modem laboratory testing.

(U) FY 1990 Planned Program:
- (U) Initiate modem flight tests with the ARC-190 radio.

(U) FY 1991 Planned Program:
- (U) Complete modem flight tests with the ARC-190 radio.
- (U) Transition HF modem to ARC-190 modification full scale

development.

(U) Program to Completion: This is a continuing program.

(U) Related Activities:
- U) PE 0602702F, C3
- (U) There is no unnecessary duplication within the Air Force or

DOD

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

5. (U) Project 3433, Advanced Communications Techniques (LASERCOM): The Air
Force needs a long range, very high data rate satellite
communications link. Current radio frequency technology cannot meet
this requirement due to large antennas, high weight and power
consumption, high cost, and poor reliability. This project will
develop a 'rassboard laser communications system. The system will
ground demonstrate an inter-satellite data relay capability that can
reduce program-unique crosslink proliferation, reduce dependence on
vulnerable and expensive overseas relay and tracking stations, and
allow satellites to back up the crosslinking roles of other
satellites. Follow-on applications will serve airborne or groundbased
low probability of ntercept and exploitation networks.
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(U) FY 1988 Accomplishments:
- (U) Completed critical design of LASERCOM system.
- (U) Delivered flight-like laser transmitter.
- (U) Began receiver design and fabrication.

(U) FY 1989 Planned Program
- (U) Complete transmitter/receiver brassboard fabrication.
- (U) Begin fabrication of the LASERCOM brassboard.

(U) FY 19Q0 Planned Program:
- (U) Integrate high power laser source.

- (U) Develop moderate speed (1-300 Mbps) technology for reduced
cost, weight (up to 50 percent), and telescope size (down to
2-3 inches ).

(U) FY 1991 Plannned Program:
- (U) Demonstrate fast narrow beam acquisition and two dimensional

electonic beam steering.
- (U) Develop ultra-high speed (1-5 Gbps) technology for lightweight

power efficient package (less than 200 lb, 200 watts

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Air Force Technology Center,managed program.
MIT-L~ncoln Laboratories, Hanscom AFB. MA; Perkin-Elmer, Danbury
CT does most of the optical subsystem.

(U) Related Activities:
- (U) Program Element #0603250F, Lincoln Laboratory
- (U) Program Element #0603401F, Advanced Spacecraft Technology.
- (U) Program Element #0603605F, Defense Sat Comm Sys (DSCS).
- (U) Program Element #0305110F, AF Satellite Control Network.
- (U) There is no unnecessary duplication within the Air Force or

DOD

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.
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Program Element: # 0603311F Project Number: N/A
PE Title: Advanced Strategic Missile Budget Activity: #3 - Strategic Programs

Systems

A. (U) RESOURCES ($ In Thousands)
Project Title Advanced Strategic Missile Systems
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Proeram

Advanced Strategic Missile Systems
129,193 141,768 99,352 99,272 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: Advanced
Strategic Missile Systems (ASMS) is an ongoing program for technology and
advanced development. This Air Force program develops, proves, and applies
ballistic missile technology by conducting advanced development for
operational intercontinental ballistic missile (ICBM) system applications.
Early development work is pursued to gain confidence in engineering
feasibility of new technologies and concepts, to insure their readiness for
full-scale development, and to provide timely solutions for identified ICBM
mission changes and evolving threats. ASMS also conducts intercontinental
range flight testing of exploratory reentry vehicles and penetration aid
systems. Soviet deployments of mobile ICBM forces, their throwweight
advantages, and their capability to field advanced anti-ballistic missile
defenses, all point to a need for the United States to be prepared to upgrade
the missile force with offsetting advanced weapon systems.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomolishments:
- (U) Continued advanced development and ground testing of the active decoy.
- (U) Conducted Antenna Test Vehicle (ATV) flight on a Minuteman I.
- (U) Completed aircraft-captive flight tests for the terminal fix sensor

(TFS).
- (U) Continued development of radiation hardened parts and advanced IMU.
- (U) Continued ground testing in the Evader Replica Penetration Aid (ERPA)

program and continued optical data collection.
- (U) Explored advanced guidance concepts.
- (U) Continued preliminary design effort on earth penetrator weapon.
- (U) Provided DOD flight test support.
- (U) Conducted ground testing of pyrotechnics penaid technology.

2. (U) FY 1989 Planned Program:
- (U) Continue Pyro ground testing and initiate flight test phase.
- (U) Continue optical data collection activities.
- (U) Continue definition of concepts for systems to attack strategic

relocatable targets.
- (U) Conduct preliminary efforts to build and test potential candidates for

attacking hard, deeply-buried, time-urgent targets.
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- (U) Provide DOD flight test support.
- (U) Flight test maneuvering system technology (MaST) on a Minuteman I.

3. (U) FY 1990 Planned Program:
- (U) Continue ERPA program with buildup of first Technology Test Vehicle.
- (U) Continue Earth Penetrating Weapon program and select a concept for

possible flight testing.
- (U) Flight test Technology Development vehicles.
- (U) Continue development of pyrotechnics penaid technology.
- (U) Continue radiation hardened parts and advanced inertial measurement

unit development.
- (U) Conclude concept definition program for systems to attack strategic

relocatable targets.
- (U) Continue advanced boost phase guidance technology development.
- (U) Provide DOD flight test support.

4. (U) FY 1991 Planned Program:
- (U) Flight test Technology Development vehicles.
- (U) Continue ERPA program with two flight tests of Technology Test

Vehicles.
- (U) Continue Earth Penetrating Weapon program.
- (U) Continue radiation hardened parts and advanced inertial measurement

unit development.
- (U) Begin technology development and flight test program for ICBM weapon

system to counter strategic relocatable targets.
- (U) Continue advanced boost phase guidance technology development.
- (U) Provide DOD flight test support.

5. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: The responsible Air Force agency is the Ballistic Missile
Office, Norton Air Force Base, CA. Major contractors include: McDonnell
Douglas Astronautics, Huntington Beach, CA (maneuvering reentry vehicle
technology); TRACOR Aerospace, Austin, TX (penetration aids); Textron Defense
Systems, Wilmington, MA (advanced nosetip testing, optical penetration aids);
Acurex Corporation, Mountain View, CA (radar and optical penetration aids);
and the Boeing Company, Seattle, WA (integration and launch services). The
ASMS program currently maintains contracts with 45 contractors and makes
extensive use of Government laboratories.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

ITYPE OF I Impact of System Capabilities I Impact on Schedule I Impact on
ICHANGE I I FY 1990 Cost J

Tech None No ,f None

Schd None None None

Cost None None None

UNCLASSIFIED 00259



UNCLASSIFIED

Program Element: # 0603311F Project Number: X
PE Title: Advanced Strategic Missile Budget Activity: #3 - Strategic Programs

Systems

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC SON 16-82, Mar 83
- (U) SAC SON 009-84, Jan 87
- (U) SAC SON 01-85, Jun 86

G. (U) RELATED ACTIVITIES: ASMS is coordinated with activities of Army's Strategic
Defense Command; Navy's Strategic Systems Program Office; Defense Advanced
Research Projects Agency; Defense Nuclear Agency; Department of Energy,
Military Applications; Strategic Defense Initiative Office; Government
Laboratories and testing facilities; other agencies associated with ballistic
missiles, reentry and penetration technologies, and assessments of basing
modes for high survivability and endurance. Efforts are also coordinated with
the program in Minuteman Squadrons (Program Element # 0101213F) and the
program in ICBM Modernization (Program Element # 0604213F) for development of
advanced reentry vehicles, penetration aids systems, advanced missile
guidance, and demonstration launches. Efforts to develop an ICBM weapon to
attack strategic relocatable targets are coordinated with efforts under
Relocatable Target Capability Program (Program Element # 0603367F) through the
Strategic Relocatable Targets Planning Group. Tri-Service and intra-Air Force
coordination is achieved through annual program reviews and working level
exchanges. There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: None.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable.

J. (U) MILESTONE SCHEDULE: Not applicable since decisions have not been made to
pursue full scale development, production, or deployment of these systems.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603367F Budget Activity: #3 - Strategic Programs
PE Title: Relocatable Target (RT) Capability

A. (U) RESOURCES ($ in Thousands)
Proj ect
Number & FY 1988 FTY 1989 FY 1990 Fy 1991 To Total
Title Actual Estimate Estimate Estimate Complete Proram

3368 Relocatable Target (RT) Capability (U)
9,859 19,534 6,398 6,972 Continuing N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT:
Soviet initiatives for their strategic forces include a large
increase in mobile relocatable forces including intercontinental
ballistic missiles (SS-24 rail mobile and SS-25 road mobile.) The

Strategic Air Command

This program

is designed to identify sensors and processing needed to meet this

requirement to prosecute the growing Soviet RT threat.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) 3368 Relocatable Target (RT) Capability: This project develops
technology to hold RTs at risk in the future. Three initiatives
are being pursued: aircraft sensor test and evaluation,
automatic target cueing applications, and weapon system operator

performance evaluation.

(U) FY 1988 Accomplishments:
- (U) Computer simulations of concepts
- (U) Assessments on target seasor programs and data

collection
- (U) Automatic target cuei-6 algorithms

(U) FY 1989 Planned Program:
- (U) Flight test of target sensor candidates
- (U) Data collection and signature analysis
- (U) Auto target cueing development
- (U) Weapon system operator performance testing

(U) FY 1990 Planned Program:
- (U) Continuation of current year evaluations
- (U) Analysis of concept/operation validation results
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(U) FT 1991 Planned Program:
- (U) Candidate sensor suite to undergo integration analysis
- (U) Utility study for a coordinated sensor design

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: Air Force Wright Aercnautical Laboratories,
Rome Air Development Center, Aeronautical Systems Division,
Human Systems Division, Defense Advanced Research Projects
Agency.

(U) Related Activities:
- (U) Program Element #0603227E, RT Detection Technology
- (U) Program Element #0602301E, Strategic Computing
- (U) Program Element #0603253F, RF Sensor Technology
- (U) Program Element #0603203F, ATC/ATR Technology
- (U) Program Element #0602204F, ATR and Targeting Technology
- (U) Program Element #0603231F, ADSACS - Human Factors
- (U) Program Element #0602202F, RITSA - Human Factors
- (U) Program Element #0603260F, Recce Exploration
- (U) Program Element #0603260F, Recce Exploration
- (U) Program Element #0602702E, Target Acquisition and Weapons

Technology
- (U) The Department of Defense Relocatable Target Steering

Committee is insuring there is no unnecessary duplication
of effort within the Air Force or the Department of
Defense.

(U) Other Appropriation Funds: None

(U) International Cooperative Agreements: None

UNCLASSIFIED 0026Z



UNCLASSIFIED
FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603428F
PE Title: Space Surveillance Technology Budget Activity: 3 -

Strategic Programs

A. (U) RDT&E RESOURCES ($ in Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number & Actual Estimate Estimate Program Complete Program
Title

3820 Space Based 0 0 4,968 9,928 Continuing TBD
Surveillance

B. (U) BRIEF DESCRIPTION OF ELEMENT: In support of the NORAD and fleet
defense missions, this effort provides Tactical Warning and Attack
Assessment (TW/AA) of atmospheric attack against North America and
Carrier Battle Groups/Surface Action Groups through wide area space
based atmospheric and surface surveillance.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project Number and Title: 3820 Space-Based Surveillance

(U) Fiscal Year 1988 Accomplishments:
- (U) Completed Space Based Radar Concept Exploration studies.
- (U) Developed/validated Statement of Operational Need (SON).
- (U) Developed Draft Mission Needs Statement (MNS).
- (U) Established Joint Program Office Cadre.

(U) Fiscal Year 1989 Planned Program:
- (U) Approve MNS (Favorable Milestone 0 on December 12, 1988).
- (U) Develop Concept Definition Request for Proposal (RFP).
- (U) Resolve international participation/cost-sharing in

Concept Definition phase of program.
- (U) Perform requirements analyses and technical/cost/perfor-

mance tradeoffs and sensitivity analyses.

(U) Fiscal Year 1990 Planned Program:
- (U) Conduct joint Milestone : program review (with Navy).
- (U) Establish a Joint Space-Based Wide Area Surveill3nce

Program Office at Air Force Space Division. -
- (U) Conduct competitive source selection and award contracts

for Concept Definition and demonstration/validation.
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(U) Fiscal Year 1991 Planned Program:
- (U) Continue Concept Definition and demonstration/validation.
- (U) Develop preferred system concept(s).

(U) Program to Completion:
- (U) Posture for Milestone II Full Scale Development decision

in Fiscal Year 1993.
- (U) This is a continuing program.

(U) Work Performed By: Air Force program management for the space-based
surveillance effort is provided by Air Force Systems Command. The
Joint Program Office will be established at Air Force Space Division
coincident with the award of the Concept Definition contracts.
Previous Concept Exploration Studies were jointly funded by the Air
Force, Navy, and the Dei- -  Support Project Office and managed by Air
Force Space Division. These 12-month studies were conducted by five
contractor teams (led by General Electric, Grumman, Lockheed, Martin-
Marietta, and TRW).

Two or more
teams will be awarded competitive contracts for Concep Definition.
Work planned in preparation for an FSD decision will concentrate on
technical risk and cost reduction including brassboard/breadboard
demonstrations and validation of transmit/receive module performance
and manufacturing producibility, electronically-steered subscale
antenna arrays, and ECCM processing.

(U) RELATED ACTIVITIEZ:
- (U) Air Defense Initiative (ADI), Program Element 0603741D, will

partially fund FY 1989 space-based surveillance technology and
concept definition efforts. Beginning with the FY 1988 Appro-
priation, ADI combined several related Program Elements into
one program. This included the content from Program Element
0603424F, Cruise Missile Surveillance Technology (CMST) which
had funded past space-based effort. Beginning in FY 1990, no
additional ADI funds will be used for space-based surveillance.

- (U) Additional FY 1989/1990 technology/Concept Definition funds
may be provided by Nunn Amendment under Space T-ack, Project
3819 (Space-Based Surveillance), Program Element 0102424F.

- (U) The Navy is also examining alternative space-based surveillance
technology in preparation for a joint FY 1990 Milestone I under
Tactical Space Operations, Program Element 0603451N.

- (U) There is no unnecessary duplication of effort within the .r

Force or the Department of Defense.

(U) OTUR APPROPRIATION FUNDS ($ in Thousands: N/A

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: A Data Exchange Agreement (DEA)
has been s-gned with Canada on space based surveillance. A similar
Inform ition Exchange Program (IEP) data sharing agreement has been
signed with the United Kingdom.
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UNCLASSIFIED

FTr 1990/1991 BIBRIAL RUMI'& m SLaa

Program Element: #064240F Project Number: N/A
PE Title: B-2 Advanced TechnoloQy Bamber Budget Activity: #3 Strategic Programs

Project Title: Advanced Technology Bamber (ATB)

PaPLAR MM: MTB
A. (U) SaRjM=/JDGET INFOrdTICN ($ in Thousands)

SCHEV FY 1988 FY 1989 FY 1990 FY 1991 To Caoplete

Program S/SAR
Milestones

Engineering First
Milestones Flight

T&E
Milestones S/SAR

Contract
Milestones S/SAR

EKEgr Program Thtal
($000) FY 1988 FY 1989 FY 1990 FY 1991 (To Cwmplete)

Major S/SAR 1,991,692
Contract

Support S/SAR 7,000
Contract

In-House S/SAR 10,300
support

GFE/ S/SAR .74,700
Other

Total S/SAR 2,183,692

UNCLASSIFIED



UNCLASSIFIED

Program Element: #064240F Project NMber: V/A
PE Title: B-2 Advanced Technology Bomber Budget Activity: #3 Strategic Progaras

B. (U'I BRIEF DESCRIPTICN OF MISSIQN REQUI4Wr AND SYSTEM CAPABILITIES:

c. (U) PARkM AC4PLISRAEM AND PLANS:

1. (U) FY 1988 Acccmlishments:
- (U) Details of FY88 and prior are classified S/SAR.

2. (0) FY 1989 Planned Program:
- (LI)

- (LI)
(U) Continue faciity construction at Whiteman AFB for beddown of the B-2.

3. V11 ) FY 1990 Planned Program:
- (Li)

- (W)
- (U) Continue facility construction at Whiteman AFB for beddown of the B-2.

4. (LI) FY 1991 Plannned Proqram:

- (LI
- (U) Continue facility construction at Whiteman AFB for be&3own of the B-2.'

5. (U) Program To Completion:
- (U) Required Assets Available (RAA) occurs in FY94
- (U) Program complete with delivery of 132 aircraft

D. (Li) WOW P BY: The B-2 program is managed by the B-2 System Program
Office, Aeronautical System Division, Wright-Patterson AFB, CH. Northrop
Corporation, B-2 Division, Pico Rivera, CA is the B-2 prime contractor and
has overall integration responsibility for the development and production of
the B-2. Boeing Military Airplane Caupany, Seattle, W and LT1V, Dallas, TX
are major subcontractors to Northrop. General Electric Caupany, Aircraft
Enine Grom. Cincinnati. CH is resoinsible for the develoment of the B-2
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Program Element: #064240F Project Number: N/A
PE Title: B-2 Advanced Technoloqy Bomber Budget Activity: #3 Strategic Programs

E. (U) (CCWARISCN WITH MUCED FY 1988/89 neSCIPIVE sm4AmY:

TYPE OF Impact on System Impact on Impact on
Capabilities Schedule FY 1990 Cost

Tech

Sched Previous descriptive summary classified S/SAR

Cost

NARRATIVE DESCRIFTII OF1. (U) TECHNICAL CHANGES:
2. (U) SCHEUL (2MAGS: Previous descriptive summary classified S/SAR
3. (U) CST CHNS:

F. (U) PGAM DO.wrATI)N:
- (U) SAC Requirements Document, Mar 85, Classified S/SAR
- (U) B-2 TEMP, Mar 88, Classified S/SAR

G. MU RELATED ACTIVITIES:
- () The aircrew training devices for the B-2 are funded within the B-2

baseline. The aircrew training devices development and procurement costs

- (U, There is no unnecessary duplication of effort within the Air Force or the

Department of Defense.

H. 4J) anHE APPROPRIATICN FUDS:

(TYs in Millions) FY88 FY89 FY90 FY91 To Ccmlete

Procurement S/SAR 3,017.6 TED
(Quantity) S/SAR (4)

Other Procuree.nt S/SAR 14 TED
Military Construction 84 80 TED
0 & M S/SAR 45 TBD
Personnel S/SAR 7 TED
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Program Element: #064240F Project Number: /AL
PE Title: B-2 Advanced Technoloov Bomber Budget Activity: #3 Strategic Program

I. (U) INEMTICNAL a EATIV AGREWS: Not Applicable

j. (u) Tisr AND EvuATiC DATA:

TO ACrTMY (PAST 36 HMMs)
Event Date Results

S/SAR

TOE ACTIVITY (MO Min )
Event Planned Date Rmarks

First Flight Early 1989

Remairder of test program S/SAR

00268
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FY 1990/1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMI ARY

Program Element: # 0604244F Project: 3182

PE Title: SRAM II Budget Activity: #3 - Strategic Programs
Project Title: Short Range Attack Missile II (SRAH II)

POPULAR NAME: SRAM II

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands):

SCHEDULE FTY 1988 FY 1989 Fy 1990 FY 1991 To Complete

Program MS IIIB FY92/4
Milestones MS IliA Jul IOC FT93/3

Engineering
Milestones PDR Nov CDR May

T&E 1st Flight 8th Flight 25th Flight
Milestones Sept May . FY 92/3
Contract FRP LL FY92/3

Milestones _LRIP Jul FRP FTY92/4
BUDGET FY 1988 FY 1989 Fy 1990 FTY 1991 Program Total
Major
Contract 99,032 82,670 55,543 48,050 TBD
Support
Contract 28,150 64,000 92,400 103,400 TBD
In-House
Support 1.791 9,815 10,496 7.265 TBD
GFE /
Other 10.982 40.533 58.572 54.044 TBD

Total 139,955* 197,018* 217,011 212,759 TBD
* Funds in PE #0603364F, SRAM II Advanced Development

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
Strategic Air Comand requires an improved short range attack missile to

improve the operational flexibility of our penetrating bombers by

providing a single weapon to strike defended, hard and relocatable targets

without having to directly overfly targets. SRAM II is a supersonic,

air-to-ground nuclear weapon that severely stresses the defensive threat.

The combination of supersonic speed, low observability, and variable

flight profile makes SRAM II highly survivable in terminal defense zones.
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Program Element: # 06042"4F Project: 3182

PE Title: SRAM II Budget Activity: #3 - Strategic Programs

SRAM II significantly compounds enemy defense requirements and prevents
optimization of defenses against low altitude subsonic targets. The

required performance improvements relative to SRAM-A are attainable with

existing technology. It is not the intent of this program to stress

technology to its limits, but rather to build a 3tate-of-the-art SRAM 11

using available technology.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FT 1988 Program:
- (U) Received approval for full scale engineering development

- (U) Condtucted preliminary design reviews on the missile, rocket motor,

avionics software, and training equipment

- (U) Began full scale integration testing

- (U) Continued component testing of missile systems and subsystems

- (U) Continued prototype rocket motor test firings

(U) FY 1989 Planned Program:
- (U) Full scale engineering development activities will continue,

leading to design completion of the air vehicle, its components
and aircraft interface

- (U) Fabrication of flight test missiles will begin

- (U) Plight test plans will be completed

(U) FT 1990 Planned Program:
- (U) FSD activities will begin transition to system level testing of

the fully integrated missile
- (U) Delivery of first flight test missile

- (U) Test SRAM II/BI-B integration and incorporate necessary changes

- (U) The first live test launch will be conducted

- (U) Long lead low rate initial production

(U) FT 1991 Planned Program:

- (U) Conduct seven DT&E and eight IOT&Z test flights of the missile

- (U) Continue SRAM II/B-IB integration testing and incorporate changes

- (U) Rocket motor preliminary flight rating test complete

- (U) First Avionics Lifetime Durability Tests complete

- (U) Low rate initial production authorization (MS IliA)

- (U) Missile production transitions to automated production facility in

Oak Ridge, TN
- (U) Radar cross section testing complete

(U) Program to Completion:

- (U) Continue to flight test the missile, completing the scheduled 25

launch test program in FT 1992. The final five launches will be

OT&[ launches of production missiles that incorporate design

changes identified during previous DT&E/IOT&I launches

- (U) Production approval to produce 1633 missiles
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UNCLASSIFIED

Program Element: # 0604244F Project: 3182

PE Title: SRAM II Budget Activity: #3 - Strategic Programs

D. (U) WORK PERFORMED BY: Boeing Aerospace, Seattle, WA, and
McDonnallDouglas Astronautics, St. Louis, MO, responded to our request

for proposals.Boeing Aerospace was announced as the winner of the

competition. Boeing Military Airplane, Wichita, KS, and Rockwell

International, El Segundo, CA, will integrate SRAM II on the B-1B
aircraft. The SRAM II program will be directed by Air Force Systems
Command's Aeronautical Systems Division, Wright-Patterson AFB, OH.

E. (U) COMPARISON WITH FY1988 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES

Change System Capabilities SchedulFT19
Cost

Tech None None 0

Sched None None 0

Cost None None 0

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: Engineering Change Package (ECP) 10 increased

missile diameter by 0.9 inches to accommodate revised warhead

weight and dimension envelope. This precludes growth option to
12-missile carriage on the B-IB 180 inch rotary launcher. It does

not affect B-IB 10-carry growth potential, nor B-2 carriage

requirements.
2. (U) SCHEDULE CHANGES: N/A
3. (U) COST CHANGES: N/A

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC SON 14-82, SECRET, I MAR 86
- (U) AFSC SCP, SECRET, 22 FEB 86
- (U) SRAM II DCP, 2 JUN 87
- (U) SRAM II SYSTEM SPECIFICATION, SECRET, 30 MAR 86
- (U) SRAM II TEMP w/ANNEX, SECRET, JAN 88

G. (U) RELATED ACTIVITIES:
- (U) All missile development activities prior to TY 90 are funded

through the SRAM II Advanced Development program (PE 0603364).

- (U) SRAM II will be developed for internal carriage on the B-IB

(PE 0604226F) and B-2 (PE 0604240F).
- (U) Funds are programmed in the B-IB program element to procure the

hardware modifications to support SRAM II carriage. The SRAM II
program element contains the RDT&E funds to develop the B-IB

hardware modifications.
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Program Element: # 0604244F Project: 3182
PE Title: SRAM II Budget Activity: #3 - Strategic Programs

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):

FY1990 FY1991 Total

Actual Estimate Program
Missile Procurement, BA 4201

Funds 10,791 83,228 TBD
Quantities 25 1633

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS:
- (I) The United Kingdom (UK) is interested in developing/purchasing a

nuclear tactical air-to-surface missile (TASM)

The United States and
UK have signed a Memorandum of Understanding for the exchange of
SRAM II data to facilitate a UK feasibility study of this
potential TASM solution (See SRAM-T Descriptive Summnary, PE
0604245F).

J. (U) TEST AND EVALUATION DATA: None
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604312F Budget Activity: #3 - Strategic Programs
PE Title: ICBM Modernization

A. (U) RESOURCES ($ In Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 Fy 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

Peacekeeper in Minuteman Silo
35,700 40,000 14,766 7,382 13,000 6,430,900

Peacekeeper Rail Garrison
322,847 581,447* 774,244 544,164 228,383 2,859,200

Small ICBM
700,000 250,000 0 0 0 3,072,000

Total 1,058,547 871,447* 789,010 551,546 241,383 12,362,100
* 350,000 withheld

B. (U) BRIEF DESCRIPTION OF ELEMENT: The military need for ICBM modernization stems
from the requirement to respond to Soviet ICBM developments which are causing a
major imbalance between the United States and Soviet strategic capabilities.
The overall mission of the ICBM modernization program is to support the U.S.
strategic deterrent policy while responding to changes in the projected Soviet
threat and target base. The modernization program is built on the recognition
ttzt all ICBM tasks cannct be served by a single missile or a single basing
mode. The near-term response --deploying 50 PeacekeLper in Minuteman
silos--will reduce the Soviet advantage in ICBM capability and help deter a
broad spectrum of potential threats including massive conventional or limited
nuclear attack on the United States or our allies. The long-term response
includes deploying Peacekeeper missiles in Rail Garrison.

UNCLASSIFIED 00273



UNCLASSIFIED
FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # QQ4312F Project Number: UA
PE Title: ICBM Modernization Budget Activity: #3 - Strategic Programs

A. (U) RESOURCES ($ In Thousands)
proiect Title Peacekeeper in Minuteman Silo
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Comolete Progra

Peacekeeper in Minuteman Silo
35,700 40,000 14,766 7,382 18,300 6,430,900

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The military
need for ICBM modernization stems from the requirement to respond to Soviet
ICBM developments which are causing a major imbalance between the United States
and Soviet strategic capabilities. The overall mission of the ICBM
modernization program is to support the U.S. strategic deterrent policy while
responding to changes in the projected Soviet threat and target base. The
modernization program is built on the recognition that all ICBM tasks cannot be
served by a single missile or a single basing mode. The near-term response
--deploying 50 Peacekeeper in Minuteman silos--will reduce the Soviet advantage
in ICBM capability and help deter a broad spectrum of potential threats
including massive conventional or limited nuclear attack on the United States
or our allies.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:
1. (U) FY 1988 Accomplishments:

- (U) Continued flight testing data reduction/analysis and support for
Strategic Air Command Follow-on Test and Evaluation flights.

- (U) Second source contract awarded to Rockwell Autonetics for production of
the IMU beginning in FY 1988.

2. (U) FY 1989 Planned Prozram:
- (U) Deployment of the 50th Peacekeeper in Minuteman Silos scheduled for

December 1988.
- (U) RDT&E required to accomodate changes identified during completion of

deployment or as result of flight test data analysis.
- (U) RDT&E for nuclear hardness testing and engineering support.
- (U) Flight Test 18 - IQ/CY 1989
- (U) Flight Test 19 - lQ/CY 1989
- (U) Flight Test 20 - TBD

3. (U) FY 1990 Planned Prozram:
- (U) Program Management Responsibility Transfer
- (U) Continue Simulated Electronic Launch Peacekeeper (SELP) program
- (U) Continue Specific Force Integrating Receiver (SFIR) improvement effort

4. (U) FY 1991 Planned Program:
- (U) Continue Simulated Electronic Launch Peacekeeper (SELP) program

5. (U) Prozram to Completion:
- (U) Missile production is projected to continue through FY 2004.
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UNCLASSIFIED
Program Element: # 0604312F Project Number: N/A
PE Title: ICBM Modernization Budget Activity: #3 - Strategic Programs

D. (U) WORK PERFORMED BY: The program is managed by the Ballistic Missile Office,
Norton Air Force Base, CA. Facilities at Arnold Engineering Development
Center, Tullahoma, TN, are used for motor testing and facilities at the Central
Inertial Guidance Test Facility at Holloman AFB, NM, are used for guidance
testing. Flight testing is conducted at Vandenberg AFB, CA. The top five ICBM
Modernization Program contractors are Martin Marietta Aerospace, Denver, CO
(Assembly, Test and Systems Support; Peacekeeper Support Equipment); Boeing
Aerospace, Seattle, WA (Basing Operational Support); Rockw!l Anaheim, Anaheim,
CA (Guidance and Control); Northrop Electronics Division, Hawthorne, CA
(Inertial Measurement Unit); and Textron, Wilmington, MA (Reentry
Vehicle/Reentry System).

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

ITYPE OF I Impact of System Capabilities I Impact on Schedule I Impact on I

ICHANGE I I I FY 1990 Cost I

Tech None None None

Schd None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES

I. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC ROC 16-71 (Revised), 1 Feb 79 (S)

G. (U) RELATED ACTIVITIES: Peacekeeper in Minuteman Silo Program is related to
Program Element # 0101215F (Peacekeeper Squadrons) for Airborne Launch Control
Center Modifications and to Program Element # 0101215F (Peacekeeper Squadrons)
for Flight/Ground Test Support. There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS

FY 1988 FY 1989 FY 1990 FY 1991 To Total

Actual Estimate Estimate Estimate Complete Por
(U) Aircraft Procurement, BA 4

Funds 21,065 0 0 0 0
Quantity 6 N/A N/A N/A 0
(U) Missile Procurement, BA 4

Funds 873,653 796,587 1,142,200 992,068 TBD TBD

Quantity 12 12 12 12 97 235
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UNCLASSIFIED
Program Element: # 0604312F Project Number: N/A

PE Title: ICBM Modernization Budget Activity: #3 - Strategic Prozrams

FY 1988 FY 1989 FY 1990 FY 1991 To Total

Actual Estimate Estimate Estimate Complete Program

(U) Military Construction, BA

Funds 5600 0 0 0

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604312F Project Number: N/A
PE Title: ICBM Modernization Budget Activity: 3 - Strategic Programs

Project Title: PeacekeeDer Rail Garrison

POPULAR NAME: Rail Garrison
A. (U) SCHEDULE/BUDGET INFORMATION ($ In Thousands):

ISCHEDULE I FY 1988 1 FY 1989 I FY 1990 I FY 1991 I To Complete I
I Program I 11-05/88 1 111-04/90 1 1 IOC-4Q91; I

IMilestones I I I I I FOC-2Q94 I
I I I I I I
lEngineeringl FSD-05/88; I PDR-05/89 I CDR-03/90 I I
IMilestones I SDR-09/88; I I I
I I EIS-12/88 I I I
I T&E I I lIST BVM-03/911
IMi l estones I I I II i I
I Contract MLC-05/88; I I I
IMilestones I LCS-05/88 I II I I
I BUDGET I I IProgram Total I
I (SOOO) I FY 1988 1 FY 1989 1 FY 1990 I FY 1991 I(To omplete) I
I Major I I I I I
I Contract 1 172,747 88,600 364,244 1 250,164 I 898,755 I
I 1 (345,000) I I (92,600) I
I Support I I I I
I Contract 40,900 1 81,400 I 189,000 1 104,000 I 441,700 1
I 1 1 (83.200) 1 I I (22.000) I
In-House I I I I I

I Support I 32,800 1 17,500 I 71,000 1 59,000 I 201,200 1
I I (56,400) 1 I I (53.000) 1
I GFE/ I I I I
I Other 1 76,400 62,500 I 150,000 131,000 I 439,600 I

I I I I (107,000) I
I I (115,400) 1 1 1

I I 322,847 I 250,000 + 1- 774,244 544,164 I 2,859,200 I

ITotal 1 1350.000 withheldl 1 (274.,0§ 7 7 I
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Program Element: # 0604312F Project Number: NIA
PE Title: ICBM Modernization Budget Activity: 3 - Strategic Programs

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The military
need for ICBM modernization stems from the requirement to respond to Soviet
ICBM developments which are causing a major imbalance between the United States
and Soviet strategic capabilities. The overall mission of the ICBM
modernization program is to support the U.S. strategic deterrent policy while
responding to changes in the projected Soviet threat and target base. The
modernization program is built on the recognition that all ICBM tasks cannot be
served by a single missile or a single basing mode. The response includes
deploying Peacekeeper missiles in Rail Garrison.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

FY 1988 Accomplishments:
- (U) Completed stationary vibration test, track launch load testing, shock

tube testing, and Source Region Electromagnetic Pulse (SREMP) subsystem
testing.

- (U) Entered Full Scale Development.
- (U) Conducted Defense Acquisition Board (DAB) Milestone II Review.
- (U) Awarded missile launch car contract, launch control contract, and BT&SS

contract.
* (U) Completed Draft Environmental Impact Statement (EIS) and held public

hearings.
. (U) Completed phases I and II of track characterization.
. (U) Conducted System Design Review of all subsystems and support equipment.

FY 1989 Planned Program:
- (U) Conduct system level SREMP, phase II land navigation, car assembly,

launch, and rail car/train dynamics testing programs.
- (U) Continue prototyping of systems.
- (U) Conduct Preliminary Design Reviews.
- (U) Fabricate engineering models for developmental testing and initial

system integration testing.
- (U) Release final EIS.
- (U) Construct facilities to test Rail Garrison concept at Vandenberg AFB.

FY 1990 Planned Prozram:
- (U) Conduct Critical Design Reviews.
- (U) DAB Milestone III Review.
- (U) Initiate systems testing at Vandenburg AFB.
- (U) Complete Phase II canister and launch testing program.
- (U) Complete Phase IIA and IIB land navigation testing.
- (U) Perform rail car and train dynamics testing.
- (U) Perform system SREMP testing.
- (U) Perform Launch Control Car/Missile Launch Car system integration tests.
- (U) Perform Missile Launch Car/locomotive system integration tests.
- (U) Perform Guidance & Control integration tests.
- (U) Achieve initial production capability of missile trains.
- (U) Construct facilities at F.E. Warren AFB.
- (U) Continue development of a dual frequency Minimum Essential Emergency

Communications Network (MEECN) receiver
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UNCLASSIFIED
Program Element: # 0604312F Project Number: NIA
PE Title: ICBM Modernization Budget Activity: 3 - Strategic Programs

FY 1991 Planned Program:
- (U) Continue subsystem and system developmental testing using engineering

and initial operational models.
- (U) Launch first Basing Verification Missile (BVM).
- (U) Perform High Altitude Electromagnetic Pulse (HEMP) testing.
- (U) Award rail car production contract.
- (U) Complete development of a dual frequency MEECN receiver.

Program to Comrletion:
- (U) Conduct remaining BVM launches.
- (U) Achieve Initial Operational Capability (IOC) in June 1992.
- (U) Achieve Full Operational Capability (FOC) in June 1994.

D. (U) WORK PERFORMED BY: The program is managed by the Ballistic Missile Office,
Norton Air Force Base, CA. Facilities at the Rail Transportation Test Center
are used for development, integration, and system level tests. The major
Peacekeeper Rail Garrison contractors are: Boeing Aerospace, Seattle, WA
(Basing, Test, and System Support); the Missile Launch Car (MLC) contract was
awarded to Westinghouse Electric in May 1988; the Launch Control System (LCS)
contract was awarded to Rockwell Autonetics in May 1988; Peacekeeper
aeronautical vehicle equipment contractors will provide missile components.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

ITYPE OF I Impact on System Capabilities I Impact on Schedule I Impact on

ICHANGE I I I FY 1990 Cost I

Tech None None None

Schd None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC ROC 16-71 (Revised), 1 Feb 79 (S)
- (U) SAC SORD 018-87-I, Jun 88 (S)
- (U) BCD, Oct 87 (U)
- (U) WSS, Nov 88 (U)
- (U) DCP, Mar 88 (S)
- (U) STAR, Mar 88 (S)
- (U) ILSP, Mar 88 (U)
- (U) TEMP, Apr 88 (S)
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UNCLASSIFIED
Program Element: # 0604312F Project Number: NiA
PE Title: ICBM Modernization Budget Activity: 3 - Strategic Programs

G. (U) RELATED ACTIVITIES: This program is related to Program Element # 0101215F
(Peacekeeper Squadrons) for Airborne Launch Control Center Modifications, to
Program Element # 0101215F (Peacekeeper Squadrons) for Flight/Ground Test
Support, to Program Element # 0101215F (Peacekeeper Squadrons) for Peacekeeper
missile production (shared), and to Program Element # 0604312F (ICBM
Modernization) for Peacekeeper in Minuteman Silo missile development (shared).
PE 0303131F, Minimum Essential Emergency Communications Network contains FY 89
development funding for dual frequency MEECN receiver.
There is no unnecessary duplication of effort within the Air Force or the
Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Prora

- (U) Missile Procurement, BA 4, PE 0101215F
Funds 0 0 222,606 1,337,539 TBD TBD

- (U) Military Construction, BA _, PE 0101215F
Funds 0 0 204,950 302,340 132,400 639,690

- (U) Military Construction, BA __, PE 0808741F
Funds 0 0 0 7,700 9,500 17,200

- (U) Military Construction, BA __, PE 0901211F
Funds 0 13,200 14,150 14,760 14,600 83,110

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable.
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FY 1990/FY 1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604361F Budget Activity: #3-Strategic Programs
PE Title: Air-Launched Cruise Missile

A. (U) RESOURCES ($ in thousands)

Proiect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Prorr
ALCM

3,410 953 1,347 0 0 1,158,706

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Air-Launched Cruise Missile (ALCM)

greatly enhances the air breathing leg of the Triad by stressing and
diluting Soviet defenses, thus improving the overall penetration pros-
pects of the mixed air breathing force. This forces the Soviets to
devote substantial resources to their national air defenses to counter
the threat of increased number of strategic weapons in our forces in the
near term. This fact should convince the Soviets that their massive air
defense efforts will not substantially blunt U.S. air breathing strike

capabilities.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) ALCM: This project involves developing, integrating, and testing the
capability to carry ALCM and the Short-Range Attack Missile (SRAM)
onboard the B-lB aircraft. Initially, ALCMs will be carried on B-52G/H
aircraft on external pylons and internally on launchers (B-52G external
only, B-52H both external & internal). The B-lB aircraft will also be
capable of carrying cruise missiles internally.

(U) FY 1988 Accomplishments:

(U) Provided SAC with Operational Test Launch mission plan capability.
(U) Developed mission planning terrain following altitude test.
(U) Developed the ALCM/SRAM Operational Test Launch Test Set.
(U) Revised mission planning software for navigation accuracy module.
(U) Completed update of the missile software (new radar altimeter).
(U) Initiated final phase of B-lB integration flight tests.
(U) Completed Electronics System Test Set (ESTS) integration.
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Program Element: #0604361F Budget Activity: #3-Strategic Programs

PE Title: Air-Launched Cruise Missile

(U) FY 1989 Planned Program:
- (U) Continue ALCM/B-lB internal certification.
- (U) Continue to develop, integrate/test mission planning improvements.
- (U) Continue incorporation of missile software changes.
- (U) Revise the mission planning software for navigation accuracy module.

(U) FY 1990 Planned Program:
- (U) Complete all mission planning improvements.
- (U) Complete all missile software changes.

(U) FY 1991 Planned Program: Not Applicable. Program completed in FY 1990.

(U) Program to Completion: Not Applicable.

(U) Work Performed By: The major contractors are: Boeing Aerospace,
Seattle WA (air vehicle); Williams International Corporation, Walled

Lake MI; Teledyne CAE, Toledo OH (engine); Litton Industries, Woodland
Hills CA; Litton of Canada Limited, Toronto ONT; and Minneapolis
Honeywell, Minneapolis MN (navigation guidance). In-house developing
organizations are: Defense Mapping Agency and the Navy Cruise Missiles
Project Office (PDA-14). The AGM-86B ALCM R&D is managed by
Aeronautical Systems Division, WPAFB OH.

(U) Related Activities:
- (U) The ALCM, the land-attack Sea-Launched Cruise Missile SLCM), and

the Ground-Launched Cruise Missile (GLCM) programs are structured to
have maximum commonality in engine/navigation/guidance subsystems.
The ALCM and SLCM share the common W-80 nuclear warhead developed by

DOE. The B-52 Squadrons, PE 0101113F, relate to ALCM since the B-52
is the current cruise missile carrier.

(U) There is no unnecessary duplication within the Air Force or

Department of Defense.

( 3 ) Other Appropriation Funds: ($ In Thousands)

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Prior Estimate Estimate Estimate Complete Pogra

(U) Missile Procurement

2,587,800 0 0 0 0 2,587,800
(Qty) (0) (0) (0) (0) (0) (1715)

(U) Military Construction
0 4,800 0 0 0 275,400

(J ) Department of Energy

( L ) W-80 warhead cost based upo' 'warheads.

(U) International Cooperative Agreements: This Technical Arrangement,
signed 14 Feb 84 (revised 20 Feb 87), concerns authorization of overflights of
the AGM-86B Air-Launched Cruise Missile (ALCM) over Canadian territory.
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FY 1990/FY 1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604711F Budget Activity: #3-Strategic Programs
PE Title: System Survivability (Nuclear Effects)

A. (U) RESOURCES ($ in Thousands):
Proj ect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

3429 B-IB EMP Test
7,588 5,340 2,700 0 0 20,128

3763 S/V Assessment of Aerospace Systems
3,879 2,951 4,975 8,743 Continuing N/A

TOTAL 11,467 8,291 7,675 8,743 Continuing N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: Develops and demonstrates the
engineering capability required for high confidence verification,
hardening, and maintenance of Air Force and DOD aerospace, aircraft, and
missile systems which must operate and survive in a nuclear
environment. Project 3429 funds the Electromagnetic Pulse (EMP) Design
Verification Test of the B-lB. Project 3763 determines through analysis
and testing the survivability/vulnerability (S/V) of Air Force and DOD
aerospace systems to nuclear effects. Establishes EMP standards and
specifications for Air Force and DOD programs. Areas this program
supports are: strategic bombers, tactical fighters, airlift, and
missiles. The nature of threat to Air Force systems requires that they
be able to operate in a variety of nuclear environments. To insure
system survivability in these environments, the Air Force needs
hardening materials, analytical techniques, and test methods to develop
reliable, cost-effective hardening techniques and to verify/assess
system hardness.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 3429 - B-lB EMP Test: Supports the EMP Design Verification
Test (DVT) of the B-lB. Objectives of the test: to verify EMP
design specifications, design implementation and safety margins; to
establish an hardness maintenance/hardness surveillance (HM/HS)
baseline for the B-IB maintenance concept; and to provide data to
evaluate EMP hardening designs for future aircraft.

(U) FY 1988 Accomplishments:
- (U) Completed Phase I of the EMP DVT on a B-lB at the Air Force

Weapons Laboratory at Kirtland Air Force Base, New Mexico
(KAFB, NM).

- (U) Completed planning and preparation for the Phase II test.
- (U) Started phase II test on a B-IB production model at the Air

Force high level EMP simulators, including the TRESTLE, at
KAFB, NM to verify EMP design integrity.
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Program Element: #0504711F Budget Activity: #3-Strategic Programs
PE Title: System Survivability (Nuclear Effects)

(U) FY 1989 Planned Program:
- (U) Complete the Phase II test and analyze test data
- (U) Begin planning for the 1990 Phase III retest.

(U) FY 1990 Planned Program:
- (U) Conduct the Phase III retest, examining EMP protection

features at selected points on the Phase II test aircraft,
measuring degradation, if any, of selected EMP protection
features after two years ofaircraft operation and
maintenance.

- (U) Analyze the Phase III test data to support the hardness
maintenance baseline for the B-IB fleet.

(U) Work Performed By: The project is managed ty the Aeronautical
Systems Division B-IB System Program Office. Primary civilian
contractors: North American Aviation Operation, Rockwell
International, Los Angeles, CA; Boeing Military Aircraft
Company, Seattle, WA; and Aircraft Engine Group, General
Electric Corporation, Evandale, OH.

(U) Related Activities:
- (U) Program Element #0604747F, Electromagnetic Radiation Test

Facilities
- (U) Program Element #0701111F, Aircraft and C3 S/V

Maintenance.
- (U) There is no unnecessary duplication of efforts in the Air

Force or DOD programs.

(U) Other Appropriation Funds ($ in Thousands): Not Applicable

(U) International Cooperative Agreements: Not Applicable

2. (U) Project 3763. S/V Assessment of Aerospace Systems: Supports the
development and validation of advanced nuclear hardening techniques
and HM/HS techniques for aircraft and missile systems. The nuclear
survivability/vulnerability (S/V) of selected systems is determined
by analysis and testing. The engineering techniques developed under
this project are transferred to Air Force Product Divisions and
Operating Commands for application to new aerospace systems under
development or existing systems in operation.

(U) FY 1988 Accomplishments
- (U) Prototyped subsystem test equipment on a B-lB aircraft.
- (U) Applied the cable shield tester to provide quality checks on

the Common Strategic Rotary Launcher production line.
- (U) Demonstrated the CW tester and transferred the technology to

Oklahoma City Air Logistics Center (OC-ALC).
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Program Element: #0604711F Budget Activity: #3-StrategLc Programs
PE Title: System Survivability (Nuclear Effects)

(U) FY 1989 Planned Program

- (U) Complete development of the hand-held cable shield tester
and transfer the technology to OC-ALC.

- (U) Start efforts to develop methods to diagnose unseen faults
in aircraft EMP protection features for use by maintenance
depots.

(U) FY 1990 Planned Program:
- (U) Complete upset testing of the inertial navigation system
- (U) Complete development of upset tolerant design techniques

(U) FY 1991 Planned Program:

- (U) Begin development of more realistic direct drive vaveforms
- (U) Resume work on EMP standards and specifications, developing

interim level standards

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: Project managed by the Air Force Weapons
Laboratory, Kirtland AFB, NM. Primary civilian contractor:

United Engineering, Inc, Albuquerque, NM.

(U) Related Activities:
- (U) Program Element #0602601F, Advanced Weapons
- (U) Program Element #0603605F, Advanced Weapons Technology
- (U) Program Element #0604747F, Electromagnetic Radiation Test

Facilities. 3
- (U) Program Element #0701111F, Aircraft and C S/V

Maintenance.
- (U) There is no unnecessary duplication of efforts in the Air

Force or DOD programs. The Under Secretary of Defense for
Acquisition has established a joint DNA/Multi-Agency
Cooperative EMP Hardening Technology Program to coordinate
the efforts of DNA and the services in developing EMP
hardening technology, and has established a Defense EMP

Standards and Specifications Program that gives the Air
Force the responsibility for aircraft standards vithin DOD.

(U) Other Appropriation Funds ($ in Thousands): Not Applicable

(U) International Cooperative Agreements: Not Applicable
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FY 1990/1991 BINIAL =M1'E rESCRIP77W mM Wm

Program Element: #0101120F Project Number: N/A
PE Title: Advanced Cruise Missile Budget Activity: #3 Strategic Programs

Project Title: Advanced Cruise Missile

NOTE: Picture is SBEr/SAR

(U) FCJR NAM: A04

A. (J) S L/JDCET INFCRATICN ($ in Thousands):

SCEEIDUL FY 1988 FY 1989 FY 1990 FY 1991 To Cceplete

Program
Milestones

Engineering
Milestones

T&E
Milestones

Contract
Milestones

1- Prga lbtal
($000) FY 1988 FY 1989 FY 1990 FY 1991 (TO Camplete)

Major 67,218 6,624
Contract

Support 29,398 49,962
Contract

In-House 19,583 11,348

ort 30,511 29,510
Other

Total 146,711 96,950
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Program Element: #0101120F Project Number: NIA
PE Title: Advanced Cruise Missile Budget Activity: #3 Strategic Prograns

B. (L) MISSICN JREM W AND SYSTEM CAPABILITIES:
The AC4 is a low-observable air launched strategic cruise missile with
significant inurovements in range, accuracy and survivability over the AICM-B.
Armed with a

The AC34 is designed for
external carriage on tne a-bza ana internal/external carriage on the B-lB.

C. (U) PRm a a4PLI,%4E rS AND PuS:

1. (U) FY 1988 Accamplislhents

- (U) Physical Configuration Audit Completed
- (U) Second Source Technology Transfer Completed
- (U) Second Source Qualification Begun
- (U) First Production Missile Delivered
- (L Variant Risk Reduction Initiated

2. (U) FY 1989 Plan

- (U) Coiplete B-52 Qualification
- (U) Begin FOT&E
- (U) First Second Source Flight Test
-I (C) /plete B-IB Environmental Qualification

3. (C) FY 1990 Plan

- (U) Continue B-52 Integration
- (U) Initial Cperational Capability
- (U) _Eirst Second Source Production Missile Delivery

4. (L) FY 1991 Plan
- (LI)

5. (U) Proqrau Plan 7b Completion

- (U) WRR (IC + 2 Years)
- (U) Final Missile Delivery (FY 1996)
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Program Eluiwnt: #0101120F Project Number: HLA
PE Title: Advanced Cruise Missile Budget Activity: #3 Strategic

D. (U) W PEOF4M) BY:

- (U) CaThPCIr:

(U) 1. General Dynamics / Convair San Diego, CA Prime
(U) 2. McDonnell Douglas Astronautics St. Louis, HD Second Source
(U) 3. Williams International Walled Lake, MI Engine
(U) 4. Boeing Military Airplanes Seattle, Wh B-52 integration
(U) 5. North American Rockwell Lo Angeles, CA B-1 integration

Programs

- (U) MACR IN-MOUSE ORGANIZATICNS:

1. (U) A04 SPO (A&/VC) Wright Patterson AFB, CH
2. (U) Propulsion SPO (AS/YZ) Wright Patterson AFB, CH
3. (U) Air Force Flight Test Center Edwards AFB, CA

E. (0J) (cai4ARISO WITH FY88/89 DEsc.IPrIVE smRY:

Y88 __FY89 FY90 FY91 To O:wlete

(0) FY88/89 J 146,711 97,444
(LY) F==11N T 146,711 97,444

())DELTA 0 0

TYPE CP Inpact on System Inpact on I Inpact on
CHNGE Capehilities Schedule FY 1990 Cost

(J) TEH Ads capability None

NARRATIVE DESC IPTICN CF CANGS:
(0)
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Progran Element: #0101120F Project Number: N/A
PE Title: Advanced Cruise Missile Budlget Activity: #3 Strategic Prorfis

F. (V) PROG DOCa1.rATICN:

TYPE OF DOCUMEr DATE

(U) SAC Statement of Need Aug 82
(U) Program Baseline May 84
(U) LF. (Sufficiency Review) Jul 86
(L' Statement of Need Mar 87

(U) A04 ILSP Oct 87
(U) A04 TF Mar 88

G. (U) REATE) AcrIVITIES:

(U) PE #11101Z B-52 A04I

(U) There is no unnecessary duplication of effort within the Air Force or the
Department of Defense.

H. (U) OTiE APPORIATICN FNDS:
TO

FY88 FY89 FY90 FY91 Comlete

(W) 3010 A/C Procurement 1,000 1,093

(Ui) 3020 Missile Procurement 367,560 0

I. (U) INTEPNATICKAL COOPERATIVE A S:

(U) NCNE.

J. (U/ TEST AND EVALUATION DATA:

(S) T&E ACrIVITY (PAST 36 M3CM)

(U) Event Date Results

(.I) B-52 Free Flights Ongoing
(d) B-52 Captive Carries Ongoing
(J) B-lB Jettison Tests Ongoing
(L.) B-1B Captive Carries Ongoing
(U) Missile Environmental Testing goi o ,
(L) Functional Ground Testing Ongoing
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Progrum Element: #0101120F Project Nunber: LA
PC Title: Advanced Cruise Missile Budget Activity: #3 Strategic Program

(S) TOE LTI"r1Y (TO M MZIN)

(U) E Planned Date Results

(0) B-52 Free Flights
'U) B-52 Captive Carries
(U) B-l3 Captive Carries
(U) 3-lB Jettison Tests
W I antional Ground Testing
(Li) Droc Test Article Demonstration
(ii Demonstrat ion
(0) -Send Source Qualifi cation Testing
(0) B-lB Free Flights
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0101142F Budget Activity: #3 - Strategic Programs
PE Title: KC-135 Squadrons

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Progr

2214 Improved Aerial Refueling System (IARS) (U)
3,979 3,161 2,203 3,533 Continuing N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: The IARS program is designed to fund
several research and development projects that will improve the
aerial refueling system of the KC-135 fleet. This requirement was
established by SAC SON 001-87 which identified several deficiencies
in the KC-135 refueling capability. The IARS program is phased to
investigate changes to system deficiencies and improve the overall
refueling capability of the aircraft, inter-and intra-service and
NATO aerial refueling procedures.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project 2214, Improved Aerial Refueling System (IARS)
Provides R&D to improve the aerial refueling capability
of the KC-135 fleet.

(U) FY 1988 ACCOMPLISHMENTS:
- (U) Design/development and production of

refueling coupling insert.
- (U) Developed KC-135 Performance Interface

Document.

(U) FTY 1989 Planned Program:
- (U) Conduct KC-135R Low Altitude Air Refueling

(LAAR) test.
- (U) Conduct KC-135R Wing Pod hose/drogue system

demonstration.
- (U) Develop a Master Plan for the KC-135R

Avionics Modernization Program (AMP).
- (U) Continue KC-135 Performance Interface

Document.

(U) FY 1990 Planned Program:
- (U) Continuation of Fy 1989 developments to

include the Wing Pod and AMP programs.
- (U) Conduct Improved Boom Nozzle Light program.

(U) FTY 1991 Planned program:
- (U) Continuation of AMP.
- (U) Conduct Improved Boom and Boom Operator

Station Study.
- (U) Develop an Improved Refueling Nozzle.
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Program Element: #0101142F Budget Activity: #3 - Strategic Programs
PE Title: KC-135 Squadrons

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: Work has been performed by the J.C.
Carter Co., Costa Mesa, CA. Sergant Fletcher El Monte, CA.
XAR Industries, City of Industries, CA. Data Products Now
England, Inc. Wallingford, CN. Aeronautical System
Division, 4950th Test Wing, and 6150 Test Wing.

(U) Related Activities:
- (U) There is no unnecessary duplication of effort within

the Air Force or the Department of Defense.

(U) Other Appropriation Funds: None

(U) International Cooperative Agreements:
- (U) A MOU is being developed with the French Ministry of

Defense to allow them to participate in the
hose/drogue refueling pod program.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0101213F Project Number: 133B
PE Title: Minuteman Squadrons Budget Activity: #3 - Strategic Programs

A. (U) RESOURCES ($ In Thousands)
Project Title Rapid Execution and Combat Targeting
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

REACT
44,545 59,678 100,910 40,632 28,353 230,030

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: Numerous
communications and weapon system modifications to Minuteman Launch Control
Centers (LCCs), coupled with engineering compromises and space limitations,
over time, have task-saturated crew members. Concurrently, weapon system
mission requirements increased in complexity and the command and monitoring
functions became more time constrained. The resultant environment severely

taxes crew abilities to effectively process National Command Authority
execution directives in a timely fashion, especially during critical phases

immediately preceding a missile launch. Additionally, some LCC components
have become increasingly difficult and costly to support. This project was
created to address common concerns with warfighting responsiveness, combat
capabilities, EWO effectiveness, message processing flexibility, and weapon
system operability and supportability in the future. The program will modify
the 100 Minuteman/Peacekeeper Launch Control Centers (LCCs) and their
associated trainers, correcting operability and supportability problems,

improve combat crew responsiveness to launch directives, and provide rapid
combat retargeting capability. The Rapid Message Processing modification
significantly reduces crew reaction time, while increased rapid retargeting
capability dramatically reduces the weapon system's response time to enhance
our capabilities against mobile targets. A new Weapon System Controller (WCS)

provides significantly increased system capacity. The new console with dual
workstations meets the legislative requirement for console commonality between

Minuteman and all other LCCs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:

- (U) Began Systems Requirement Analyses for the REACT program.

- (U) Updated the Category IV cost estimate.

2. (U) FY 1989 Planned Program:

- (U) Begin process of REACT initial hardware and software development for

LCC integration, rapid message processing, and rapid retargeting of

ICBMs.

- (U) Award the REACT full-scale development contract and begin designs

leading to the Systems Design Review.

3. (U) FY 1990 Planned Program:

- (U) Continue REACT hardware and software development through the

preliminary design review.
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Program Element: # 0101213F Project Number: I33
PE Title: Minuteman Squadrons Budget Activity: #3 - Strategic Programs

- (U) Begin specific design of REACT hardware and software for the first
Minuteman configuration.

4. (U) FY 1991 Planned Program:
- (U) Begin certification of first REACT Minuteman configurations at the

Critical Design Review.
- (U) Conduct source selection and award contracts for production of the

first configuration.

5. (U) Program to ComDletion:
- (U) Achieve Operational Capability in 3rd Quarter FY 93.
- (U) Achieve Full Operational Capability in 3rd Quarter FY 95.

D. (U) WORK PERFORMED BY: Contracts have not yet been awarded. The responsible Air
Force agency is Air Force Systems Command's Ballistic Missile Office, Norton
Air Force Base, CA.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

ITYPE OF I Impact of System Capabilities Impact on Schedule I Impact on

ICHANGE I I FY 1990 Cost I

Tech None None None

Schd None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC SON 6-85, ICBM Rapid Message Processing and Targeting, 22 Aug 86.
- (U) SAC SON 14-86, ICBM Launch Control Center Integration, 8 Nov 87.
- (U) SAC ROC 2-75, Ground Wave Emergency Network
- (U) SAC ROC 6-70, Milstar

G. (U) RELATED ACTIVITIES: There is no unnecessary duplication of effort within
the Air *'orce or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Por

- (U) Missile Procurement, BA 4
Funds 0 0 0 97,646 205,822 303,468
Quantity N/A N/A N/A N/A N/A N/A
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Program Element: # 0101213F Project Number: 133B

PE Title: Minuteman Sauadrons Budget Activity: #3 - Strategic Programs

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable.

J. (U) MILESTONE SCHEDULE:
- (U) FSD Contract award Apr 1989
- (U) ICBM REACT Kit Installation Begins FY 1993
- (U) ICBM REACT Installation Complete FY 1995
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0101312F Budget Activity: #3 - Strategic Programs
PE Title: Post Attack Command and Control System

A. (U) RESOURCES ($ In Thousands)
Project
Number £ FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Progam

Post Attack Command and Control System
927 1204 1186 1245 Continuing TBD

TOTAL 927 1204 1186 1245 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: To provide a survivable command
and control capability for the Single Integrated Operations Plan
Commanders in Chief to support the National Command Authority during
all phases of a limited or general war. Supports electromagnetic
pulse (DKP) vulnerability surveillance of all aircraft of the
Worldwide Airborne Command Post (WWABNCP) fleet, including those
assigned to Commanders in Chief of the Strategic Air Command,
European Command, Atlantic Command and Pacific Command, and the

National Emergency Airborne Command Post.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS: The WWABNCP System Program
Office conducts, on a continuing basis, an EMP engineering
surveillance program for the EC-135 and E-4B aircraft. This effort
establishes and analyzes EP design specifications for new systems,
supports subsystem, component, and system testing, investigates new
techniques to achieve improved DIP protection, and provides a
continuing analysis of the EKP survivability of the WWABNCP.

(U) Project: WWABNCP EP Surveillance Program

(U) FY 1988 Accomplishments:
- (U) Initiated contract for major system test in FY 1990
- (U) Published plan for hardness maintenance/hardness

surveillance
- (U) Continued survivability/vulnerability analysis of

acquisition and modification programs
(U) FY 1989 Planned Program:

- (U) Continue planning activities, acquire long lead
items for FY 1990 system test

- (U) Conduct hardness maintenance/hardness surveillance
- (U) Continued survivability/vulnerability analysis of

acquisition and modification programs
(U) FY 1990 Planned Program:

- (U) Conduct major systems test
- (U) Conduct hardness maintenance/hardness surveillance
- (U) Continued survivability/vulnerability analysis of

acquisition and modification programs
(U) FY 1991 Planned Program:

- (U) Analyze FY 1990 test data, initiate corrective actions
- (U) Conduct hardness maintenance/hardness surveillance
- (U) Continued survivability/vulnerability analysis of

acquisition and modification programs
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Program Element: #0101312F Budget Activity: #3 - Strategic Programs
PE Title: Post Attack Command and Control System

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: The WWABNCP System Program Office has
responsibility for the program. This is an Air Force
Logistics Command organization located at Tinker Air Force
Base, Oklahoma. The prime contractor is TRW. The EMP tests
are conducted by the Air Force Weapons Lab, Kirtland Air Force
Base, New Mexico.

(U) Related Activities:
- (U) Program Element #0101316F Strategic Air Command

Communications
- (U) Program Element #0303601F Air Force Satellite

Communications
- (U) Program Element #0302015F National Emergency Airborne

Command Post
- (U) Program Element #0303131F Air Force Support to the

Minimum Essential Emergency Communications Network
- (U) Program Element #0303603F, Milstar
- (U) Program Element #0102433F, Nuclear Detonation

Detection
- (U) Program Element #06047U1F, System Survivability
- (U) Program Element #0604747F, Electromagnetic Radiation

Test Facilities
- (U) There is no unnecessary duplication of effort within

the Air Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable.
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FTY 1990/1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0101313F Project: 3769

PE Title: War Planning ADP - SAC Budget Activity: #3 - Strategic Programs

A. (U) RESOURCES ($ in thousands):

Project Title SAC War Planning ADP

Popular FY 1988 FTY 1989 FY 1990 TY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program
Strategic Mission Data Preparation System (SMDPS)

20,321 15,168 13,811 15,779 TBD TBD

B. (I) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
The War Planning Automated Data Processing (ADP) effort for the Strategic

Air Command (SAC) focuses on the maintenance and modernization of the ADP

equipment, software and communications links used for planning and
executing the strategic bomber, intercontinental ballistic missile (ICBM)
and sea launched ballistic missile (SLBM) components of the nuclear

TRIAD.

This requirement applies equally

to conventional wartime missions. The SMDPS project complements az
ongoing upgrade to the force level war planning ADP. It will ensure the
automated mission planning support equipment for strategic bomber

platforms and weapons are fully integrated within the new hardware and
software architecture of the Strategic War Panning ADP. This effort

consolidates several independent mission planning efforts within ongoing
strategic bomber/weapon acquisition programs (B-52, B-IB, B-2, Air

Launched Cruise Missile, Advanced Cruise Missile, TACIT RAINBOW, Short
Range Attack Missile II and other programs). The principal objective is
to ensure that all of these programs will be compatible with SAC's new
War Panning ADP. The common automated hardware and software architecture
will facilitate system interoperability and decrease total acquisition
costs for future weapon systems.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Boeing Military Airplane (BMA) is on contract under the SMDPS

Phase II effort to develop, test and deliver annual updates to

the existing mission planning software. These updates
complement ongoing changes in the operational flight software

for the B-52, B-IB, Advanced Cruise Missile (LCM) and Air

Launched Cruise Missile (ALCM).
- (U) BMA developed and delivered Tape 6, which incorporated the new

Integrated Conventional Stores Management System (ICSMS)

capability for gravity weapons and B-IB defensive system
improvements.

- (U) BHA also began development of Tape 7.
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Program Element: # 0101313F Project: 3769
PE Title: War Planning ADP - SAC Budget Activity: #3 - Strategic Programs

- (U) BHA is managing the transition to SMDPS Phase III, the new

standardized nuclear mission planning software and hardware

architecture.

- (U) The Conventional Mission Planning and Production System
(CMPPS), which is also tailored to the new mission planning

hardware, completed both Preliminary and Critical Design

Reviews.

2. (U) FY 1989 Planned Program:
- (U) BHA will deliver SMDPS Phase II Tape 7, which incorporates ACM

and B-IB defensive system updates, in April, following a year

long development and test effort. This development is a

sequential process which begins with software coding,
transitions to the merging of individual software

modules/initial integration testing, followed by iterative
recoding/retesting of the software and culminates in a final

lend-to-endw software verification test.
- (U) BMA will begin development of Tape 8 upon delivery of Tape 7.

Tape 8 will support SRAM II flight test activities.

- (U) SMDPS Phase III effort will focus on managing the program to

rehost existing Phase II software onto the new ADP hardware
and developing the Interface Control Documents to integrate

new weapon systems (SRAM II, B-2, other programs) into this

new architecture.
- (U) CMPPS will deliver the first ICSMS tape for the new ADP

hardware and continue support for the integration and testing

of additional weapons (TACIT RAINBOW and other programs).

3. (U) FTY 1990 Planned Program:
- (U) BHA will complete development of Tape 8 and begin development

of Tape 9. Tape 9 will incorporate B-IB defensive avionics

updates.
- (U) SMDPS Phase III transition effort will support the procurement

and delivery of new automated mission planning equipment to

SAC bomber bases beginning in FTY 1990.

- (U) CHPPS will deliver a test tape to support integration and

testing of additional conventional weapons.

4. (U) FY 1991 Planned Program:
- (U) SMDPS Phase II effort will be completed with delivery of Tape

- (U) SMDPS Phase III effort will continue the transition to new

mission planning equipment at SAC bomber bases. It will
incorporate ongoing changes to existing mission planning

software driven by changes in weapon system software (ALCM,

B-IB defensive avionics, ACM). It will continue to support

the B-2 and SRAM II flight test programs.
- (U) CMPPS will deliver a tape which incorporates TACIT RAINBOW and

other conventional weapons.
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PE Title: War Planning ADP - SAC Budget Activity: #3 - Strategic Programs

5. (U) Program to Completion:
- (U) SMDPS Phase III will complete the transition to a common

automated mission planning architecture in FY 1992. It
will incorporate fact-of-life changes in mission planning
software and will support the integration of developing
strategic weapon systems (B-2, SRAM II) until each system
achieves its respective initial operational capability
(IOC) milestone.

D. (U) WORK PERFORMED BY: The primary contractor for integrating the
conventional strategic weapons mission planning requirements is
Boeing Military Airplane of Wichita, Kansas. BMA is also on
contract to support the transition to the new mission planning
architecture concurrent with integrating new strategic weapon
systems.

E. (U) COMPARISON WITH FY1988 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES
Change System Capabilities Schedule FT 1990Cost

Tech None None 0

Sched None None 0

Cost None None 0

NARRATIVE DESCRIPTION OF CHANGES

I. (U) TECHNICAL CHANGES: N/A
2. (U) SCHEDULE CHANGES: N/A
3. (U) COST CHANGES: N/A

F. (U) PROGRAM DOCUMENTATION: SAC SON 13-87, SECRET, Feb 1988

G. (U) RELATED ACTIVITIES:
- (U) This project consolidates the automated war planning support

efforts within numerous strategic programs. These programs
include, but are not limited to, B-52 (PE 0101113F), B-ID (PE
0604226F), B-2 (PE 0604240F), Air Launched Cruise Missile (PE
0604361F), Advanced Cruise Missile (PE 0101120F), TACIT RAINBOW
(PE 0207316F), Short Range Attack Missile II (PE 0604244F) and
other programs.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.
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Program Element: # 0101313F Project: 3769
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H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):

FY1990 FY1991 Total
Actual Estimate Program

Other Procurement
Funds 24,100 24,500 TBD
Quantities 12 12 49

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. (U) MILESTONE SCHEDULE:

1. (U) CMPPS Contract Award Dec 87
2. (U) SMDPS Phase III Contract Award Apr 88
3. (U) SMDPS Phase III IOC Jan 90
4. (U) SMDPS Phase II Completion Apr 90
5. (U) CMPPS IOC Special Access Required
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0102310F
PE Title: Cheyenne Mountain Complex (CMC) Budget Activity: #3 - Strategic

Tactical Warning/Attack Assessment Programs
(TW/AA) System

A. (U) RESOURCES ($ In Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number & Actual Estimate Estimate Estimate Complete Program
Title
3876 Communications System Segment-Replacement (CSS-R)

26.713 38,884 47,754 19.720 Cont TBD

3877 Granite Sentry

17.309 18.368 9.816 20.568 Cont TBD

3878 Survivable Communications Integration System (SCIS)

11,845 12,368 4,275 4,759 Cont TBD

3879 Command Center Processing and Display System Replacement

(CCPDS-R)

* 29,050 * 26,417 35.423 36.241 Cont TBD

3880 Space Defense Operations Center (SPADOC)

** 26,226 ** 22,540 18,354 18.486 Cont TBD

3881 Integrated TW/AA System

*** 2,226*** 2,521 2.698 2,795 Cont TBD

TOTAL 109,496 123.620 118,320 102.569 Cont TBD

* In PE 12436F. Command Center Processing and Display System

** In PE 12311F, NCMC Space Defense Systems

*** In PE 12313F. Ballistic Missile TW/AA Systems

B. (U) BRIEF DESCRIPTION OF ELEMENT: The FY89 Appropriations Bill directed

the Defense Acquisition Board to consolidate the individual computer
upgrades at Cheyenne Mountain Complex (included in four different
PE's) into a single integrated program. All appropriations in
PE 12311F. NCMC Space Defense Systems, and PE 12436F. Command
Center Processing and Display System, as well as RDT&E
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PE Title: Cheyenne Mountain Complex (CMC) Budget Activity: #3 - Strategic

Tactical Warning/Attack Assessment Programs
(TW/AA) System

appropriaions from PE 12313F, Ballistic Missile TW/AA Systems, have been
moved to PE 12310F, renamed "Q4C TW/AA Systems." PE 12310F funds the
replacement systems for the TW/AA command, control, and communications (C3 )

system centralized within the Cheyenne Mountain Complex (CaC). This
replacement program is designed to incrementally upgrade and replace the
current operational systems and facilities in accordance with the Joint
Chiefs of Staff approved Integrated TW/AA architecture which responds to a
flexible, coordinated, (missile, space, and air) threat. An integrated
systems approach will provide survivable, correlated processing of threat
events, standard processing and displays for users, and a capable alternate
TW/AA Correlation Center. This program is divided into the following six
major efforts: (1) the Communications System Segment-Replacement (CSS-R)
subsystem which will replace current computers and software that process all
communications into and out of the CMC; (2) Granite Sentry which will provide
a replacement for the NORAD Command Post facility and will modernize
supporting computers and software in the Air Defense Operations Center. the
Battle Staff Support Center. and the Weather Center; (3) the Survivable
Communications Integration System (SCIS) which will provide for the
transmission of pre-attack and trans-attack survivable communications from
missile warning sensors, the receipt at and transmission from the CMC and
Offutt Processing and Correlation Center (OPCC), and the receipt at other
designated command centers; (4) the Command Center Processing and Display
System-Replacement (CCPDS-R) which will purchase new hardware and software
to replace the CCPDS (missile warning processor) at CMC, Headquarters
Strategic Air Command (SAC) Command Post, National Military Command Center
(NMCC). and the alternate NMCC and will acquire computer hardware and
software for the OPCC; (5) the Space Defense Operations Center Phase 4
(SPADOC IV) project which will provide new computer hardware and software to
automate the SPADOC's assessment and warning functions and to improve the
capability to perform space surveillance functions; (6) and the Integrated
TW/AA System project which will provide the management framework through
which the Air Force applies coordinated oversight of the acquisition and
interface of all programs comprising the integrated TW/AA system. These
projects will provide the Commander-In-Chief, United States Space Command
(USCINCSPACE), the National Command Authorities, the Joint Chiefs of Staff.
and other commanders with timely and reliable C3 systems which are capable
of meeting the TW/AA needs of the United States into the next century.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0102310F Project Number: 3876
PE Title: Cheyenne Mountain Complex (CMC) Budget Activity: #3 -Strategic

Tactical Warning/Attack Assessment Programs
(TW/AA) System

A. (U) RESOURCES ($ In Thousands)
Project Title: Communications System Segment-Replacement

Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

CSS-R 26.713 38,884 47.754 19.720 Cont. TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIRE2MENT AND SYSTEM CAPABILITIES:
The Cheyenne Mountain Complex (CMC) upgrade and replacement of

TW/AA systems will provide automated and modularized computer based
systems. One of the major efforts involved is the CSS-R. a program

for the design, procurement, installation, and testing of hardware
and software to replace the existing CSS in the CMC. The CSS-R

will handle message processing, formatting, technical control, line
code conversion and routing of internal and external messages. The
CSS-R will improve reliability, maintainability, capacity, and flex-
ibility of the CSS through installation of up-to-date comm process-

ing which provides distribution of data between the CMC mission
areas (ballistic missile, air, and space) and external sensors and
users.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) Block 1 completed formal qualification testing (FQT).
- (U) Block 2 completed system Preliminary Design Review (PDR)
- (U) Continued software development in preparation for Critical

Design Review (CDR) in FY 1989.

(U) FY 1989 Planned Program:

- (U) Block 2 will begin hardware/software integration
- (U) Complete software development, conduct two progress

demonstration tests.
- (U) Conduct CDR

(U) FY 1990 Planned Program:
- (U) Complete hardware/software integration and in-plant FQT.
- (U) Begin initial installation and checkout (I&CO) in the Test

Development and Training Center (TDTC).
- (U) Conduct TDTC testing for Block 2.
- (U) Begin site surveys and preparation of CMAFS for Blocks 1 & 2

installation.
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Program Element: #0102310F Project Number: 3876
PE Title: Cheyenne Mountain Complex (CMC) Budget Activity: #3 -Strategic

Tactical Warning/Attack Assessment Programs
(TW/AA) System

(U) FY 1991 Planned Program:
- (U) Complete testing in the TDTC
- (U) Complete I & CO in the Cheyenne Mountain Complex (CMC).
- (U) Complete Operational test and evaluation (OT&E).
- (U) Declare Initial Operational Capability.

(U) Program to completion:
- (U) This is a continuing project.
- (U) CSS-R will achieve Final Operational Capability (FOC) during

3QTR FY 1992.

D. (U) WORK PERFORMED BY: CSS-R is managed by Air Force Systems Command's
(AFSC) Electronic Systems Division (ESD). Hanscom AFB. MA. Prime
contractor is GTE, Needham, MA. Technical support is provided by
MITRE. Bedford, MA.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF Impact on System Capabilities Impact on Schedule Impact on

CHANGE FY 1990 Cost

Tech None None -0-

Schd None None -0-

Cost None None -0-

NARRATIVE DESCRIPTION OF CHANGES

1. TECHNICAL CHANGES: None
2. SCHEDULE CHANGES: None
3. COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:
- (U) ADOM SON 1-81. Dec 81
- (U) SRD. Jan 82

G. (U) RELATED ACTIVITIES:
- (U) PE 0102423F,.Ballistic Missile Early Warning System.
- (U) PE 0102424F. SPACETRACK
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- (U) PE 0102432F. Sea Launched Ballistic Missile Early Warning
System (Pave Paws).

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J (U) MILESTONE SCHEDULE:

Milestones Dates

Concept Definition Contract Award Jul 83
Development Contract Award Jun 84
Block 1 PDR Dec 84
Block 1 CSR Jul 85
Block 2 Start Feb 87
Block 2 PDR Aug 88
Block 2 CDR Jan 89
IOC FY 91
FOC FY 92
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0102310F Project Number: 3877
PE Title: Cheyenne Mountain Complex (CMC) Budget Activity: #3 - Strategic

Tactical Warning/Attack Assessment Programs
(TW/AA) System

A. (U) RESOURCES ($ In Thousands)
Project Title: Granite Sentry

Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

Granite Sentry 17.309 18,368 9.816 20.568 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
Granite Sentry will provide a replacement for the North American
Aerospace Defense Command (NORAD) Command Post (NCP) facility and
modernize supporting computers and software in the Air Defense
Operations Center (ADOC), the Battle Staff Support Center, and the
Weather Center. It stresses commonality in order to reduce the cost
of operations. training, and maintenance by using common processor
hardware, workstations, and display devices. Granite Sentry
replaces the outdated existing system with modular operator's
stations consisting of available off-the-shelf (COTS) components.
Granite Sentry will display integrated missile, space and air TW/AA
information in the NCP and generate correlated output messages to
forward users.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) Conducted a Critical Design Review (CDR) and completed coding

for the Air Defense Operations Center (ADOC) upgrade.
- (U) Conducted Software Specffication Review (SSR) and System

Design Review (SDR) for the NORAD Command Post (missile
warning) upgrade.

(U) FY 1989 Planned Program:
- (U) Complete ADOC upgrade development, test and evaluation (DT&E)

and operational test and evaluation (OT&E).
- (U) Declare initial operational capability (IOC) for ADOC.
- (U) Conduct PDR, CDR and complete coding for the NORAD Command

Post (missile warning) upgrade.

(U) FY 1990 Planned Program:
- (U) Complete DT&E. OT&E and declare IOC for the NORAD Command

Post (missile warning) upgrade.
- (U) Conduct System Requirements Review (SRR) and Software

Specification Review (SSR) for the NORAD Command Post (space
defense) upgrade.
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Program Element: #010231OF Project Number: 3877
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Tactical Warning/Attack Assessment Programs
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(U) FY 1991 Planned Program:
- (U) Complete DT&E, OT&E and declare IOC for the NORAD Command

Post (space defense) upgrade.

- (U) Begin transition of completed systems to the newly
operational Communications System Segment-Replacement
(CSS-R).

(U) Program to completion:
- (U) This is a continuing project.
- (U) Battle Staff Support Center (BSSC) upgrade and Weather Center

upgrade will reach IOC during 1QTR FY 1994.
- (U) System final operational capability (FOC) will occur during

4QTR FY 1994.

D. (U) WORK PERFORMED BY: Granite Sentry is managed by Air Force Systems
Command's (AFSC) Electronic Systems Division (ESD), Hanscom AFB, MA.
Technical support is provided by Computer Technology Associates
(CTA), Burlington, MA. The development hardware contractor is
Digital Equipment Corporation (DEC), Colorado Springs, CO. Air
Force Space Command is developing application software with the
assistance of Martin Marietta Corporation, Englewood, CO. under ESD
management. Systems engineering is provided by MITRE, Bedford, MA.

E. (U) COMPARISON WITH AMENDED FY 1988/1989 DESCRIPTIVE SUMMARY:

Type of Impact on System Impact on Schedule Impact on FY 1990
Change Capabilities Cost

Tech None None -0-
Schd None None -0-
Cost Cost None -0-

1. Technical Changes: None
2. Schedule Changes: None
3. Cost Changes: None

F. (U) PROGRAM DOCUMENTATION:
- (U) AFSPACECOM SON 03-84, Granite Sentry, Jun 85
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G. (U) RELATED ACTIVITIES:
- (U) Ballistic Missile Early Warning System (%' 0102423F).
- (U) Sea Launched Ballistic Missile Early Warning System - PAVE

PAWS (PE 0102432F).
- (U) SPACETRACK (PE 0102424F).
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands)

FY 1988 FY 1989 FY 1990 FY 1991 Total
Actual Estimate Estimate Estimate Program

Other Procurement 2.270 4.328 3,711 6.887 TBD
(BA 63)

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULE:

Milestones Dates

FSD/Deployment Feb 88
ADOC Initial Operational Capability (IOC) Feb 89
NORAD Command Post-CDR

Missile 2QTR FY89
Space 2QTR FY90

NCP IOC
Missile 1QTR FY90
Space 1QTR FY91

Battle Staff Support and Weather Center IOC 1QTR FY94
System Final Operational Capability 4QTR FY94
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Program Element: #0102310F Project Number: 3878
PE Title: Cheyenne Mountain Complex (CMC) Budget Activity: #3 - Strategic

(TW/AA) System Programs

A. (U) RESOURCES ($ In Thousands)
Project Title: Survivable Communications Integration System

Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

SCIS 11.845 12.368 4.275 4,759 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTE CAPABILITIES:

SCIS will provide a timely, error free communication system for
missile warning information over the tactical warning/attack assessment
(TW/AA) sensor network to the Cheyenne Mountain Complex (CMC) and the
Offutt Processing and Correlation Center (OPCC). and receipt at other
designated command centers. It will do this by using fault tolerant
commercial equipment acting as a communication message processor during
the pre-. trans-, and post-attack phases of nuclear war. SCIS will
take various communication media and automate the capability to
broadcast missile warning information at various data rates in discrete
and summary standard survivable message formats.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) Conducted Critical Design Review (CDR).
- (U) In-plant development test and evaluation (DT&E)

initiated.

(U) FY 1989 Planned Progrm:
- (U) Complete in-plant testing.
- (U) Complete Coding and integration.
- (U) Install and test equipment at the Test.

Development and Training Center (TDTC).
- (U) Begin initial training.

(U) FY 1990 Planned Program
- (U) Conduct IOT&E at 6 sites.
- (U) Declare Limited Operational Capability (LOC).

(U) FY 1991 Planned Program:
- (U) Conduct DT&E/IOT&E at 15 sites worldwide.
- (U) IOC will be achieved.
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Program Element: #0102310F Project Number: 3878
PE Title: Cheyenne Mountain Complex (CMC) Budget Activity: #3 -Strategic

Tactical Warning/Attack Assessment Programs
(TW/AA) System

(U) Program to Completion:
- (U) This is a continuing project.
- (U) FOC will be achieved during 4QTR FY 1994.

D. (U) WORK PERFORMED BY: SCIS is managed by Air Force Systems Command's
(AFSC) Electronic Systems Division (ESD), Hanscom AFB. MA. Prime
contractor is E Systems Inc., St. Petersburg. FL. Technical support
is provided by MITRE. Bedford, MA.

E. (U) COMPARISON WITH AMENDED FY 1988/1989 DESCRIPTIVE SUMMARY FOR
PE 0102310F:

TYPE OF Impact on System Capabilities Impact on Schedule Impact on
CHANGE FY 1990 Cost

Tech None None -0-

Schd None None -0-

Cost None None -0-

NARRATIVE DESCRIPTION OF CHANGES

1. TECHNICAL CHANGES: None
2. SCHEDULE CHANGES: None
3. COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:
- (U) USAF SON 5-85, May 85
- (U) SRD, May 85

G. (U) RELATED ACTIVITIES:
- (U) PE 0102423F. Ballistic Missile Early Warning System.
- (U) PE 0102424F. SPACETRACK.
- (U) PE 0102432F, Sea Launched Ballistic Missile Early Warning

System (Pave Paws).
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.
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H. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands)

FY 1988 FY 1989 FY 1990 FY 1991 TOTAL
ACTUAL ESTIMATE ESTIMATE ESTIMATE PROGRAM

Other Procurement: 10,442 8,119 0 0 TBD
(BA 63)

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULE:

Milestones Dates

Development Contract Award Aug 86
PDR Aug 87
CDR Feb 88
LOC (6 sites) FY 90
IOC FY 91
FOC FY 94
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY
Program Element: #0102310F Project Number: 3879
PE Title: Cheyenne Mountain Complex (CMC) Budget Activity: #3 - Strategic

Tactical Warning/Attack Assessment Programs
(TW/AA) Systems

A. (U) RESOURCES ($ In Thousands)
Project Title: Command Center Processing and Display System-Replacement

Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

CCPDS-R * 29,050 * 26,417 35.423 36,241 Cont. TBD

* In PE 12436F

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREENT AND SYSTEM CAPABILITIES:
A Command Center Processing and Display System-Replacement

(CCPDS-R) is necessary to correct current CCPDS deficiencies and
provide needed information for tactical warning. CCPDS-R consists
of new computer hardware, software, display devices, and consoles
for receipt and processing of ballistic missile tactical warning/
attack assessment (TW/AA) information at the Cheyenne Mountain
Complex (CMC) missile warning center and command post, the Offutt
Processing and Correlation Center (OPCC), and the Headquarters SAC
command post. This will enable the Commander-in-Chief. United
States Space Command (CINCSPACE) and CINC North American Aerospace
Defense Command (CINCNORAD) to provide tactical warning assessments
to the National Command Authority (NCA) and enable CINCSAC to
protect US strategic forces. Common display of attack data will be
provided to the NCA, CINCNORAD. CINCSAC, CINCSPACE and other CINCs
through the Processing and Display System (PDS) at the NORAD command
post, OPCC, SAC command post, National Military Command Center.
Alternate National Military Command Center, and other command
centers. CCPDS-R and PDS are essential to commanders and the NCA in
making decisions related to nuclear force survival, execution of US
strategic forces through the Single Integrated Operation Plan, and
the use of strategic reserve forces during peacetime, pre-attack.
and trans-attack phases of conflict.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:

- (U) Developed standard Integrated Tactical Warning and
Attack Assessment displays.

- (U) Completed Common (Cheyenne Mountain Complex (CMC) and
Offutt Processing and Correlation Center (OPCC))
subsystem hardware Critical Design Review (CDR).

(U) FY 1989 Planned Program:
- (U) Complete System Preliminary Design Review (PDR) for

Common subbystem.
- (U) Complete CDR for common subsystem
- (U) Complete Preliminary Design Review (PDR) for SAC

unique subsystem. 003 13
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(U) FY 1990 Planned ProgrRm:
- (U) Conduct DT&E for the common subsystem in the Test, Development.

and Training Center (TDTC).
- (U) Conduct PDR for PDS
- (U) Conduct DT&E in Development Test Facility (WTF)

(U) FY 1991 Planned Program:
- (U) Install missile warning systems in the TDTC; CMC; and the OPCC.
- (U) Complete CDR for SAC unique subsystem
- (U) Conduct SAC unique DT&E.
- (U) Install and Checkout (I&CO) equipment in the SAC Development and

Testing Facility (DTF) and the SAC Command Center (CC).

(U) Program to Completion:
- (U) This is a continuing program.
- (U) The CCPDS-R upgrade at Cheyenne Mountain Complex (CMC) is

scheduled for completion in FY 1992.
- (U) The Strategic Air Command (SAC) unique subsystem will be

completed during FY 1993.

D. (U) WORK PERFORMED BY: CCPDS-R is managed by Air Force Systems
Command's (AFSC) Electronic Systems Division (ESD). Hanscom
AFB, MA. The prime contractor is TRW. Redondo Beach. CA.
Technical support is provided by MITRE. Bedford. MA.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF Impact on System Capabilities Impact on Schedule Impact on
CHANGE FY 1990 Cost

Tech NONE NONE - 0 -

Schd NONE NONE - 0 -

Cost NONE Delay IOC and FOC - 0 -
10 months

NARRATIVE DESCRIPTION OF CHANGES

1. TECHNICAL CHANGES: None
2. SCHEDULE CHANGES: Delay IOC and FOC 10 months due to funding

limitations and to reduce schedule risk of CMC
integration.

3. COST CHANGES: None
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Program Element: #0102310F Project Number: 3879
PE Title: Cheyenne Mountain Complex (C4C) Budget Activity: #3 - Strategic

Tactical Warning/Attack Assessment Programs
(TW/AA) Systems

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC SON 1-80. May 80. for CCPDS-R
- (U) AF Space Command SON 10-85. Nov 86. for AWPDS

G. (U) RELATED ACTIVITIES:
- (U) Ballistic Missile Early Warning System (PE0102423F).
- (U) Sea Launched Ballistic Missile Early Warning System - PAVE

PAWS (PE 0102432F).
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

FY 1988 FY 1989 FY 1990 FY 1991 Total
Actual Estimate Estimate Estimate Program

Other Procurement: 0 0 15.858 0 TBD
(BA 63)

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULE:

- (U) CCPDS-R FSD/Production Contract Award Jun 87
- (U) Common subsystem Preliminary Design Review (PDR) Oct 88
- (U) Common subsystem Critical Design Review (CDR) Aug 89
- (U) SAC unique PDR Sep 90
- (U) SAC unique CDR Feb 91
- (U) Common subsystem Initial Operational Test and

Evaluation (IOT&E) Feb 92
- (U) SAC unique IOT&E Feb 93
- (U) Initial Operational Capability (IOC) 4th Qtr 92
- (U) Full Operational Capability (FOC) 3rd Qtr 93

UNCLASSIFIED
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UNCLASSIFIED
FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0102310F Project Number: 3880
PE Title: Cheyenne Mountain Complex (CMC) Budget Activity: # 3- Strategic

Tactical Warning/Attack Assessment Programs
(TW/AA) System

A. (U) RESOURCES: ($ In Thousands)
Project Title: Space Defense Operations Center (SPADOC)
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Estimate Complete Program

SPADOC ** 26,226 ** 22,540 18.354 18,486 Cont. TBD

** In PE 12311F

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEN CAPABILITIES:

A Space Defense Operations Center (SPADOC) is needed to satisfy
Presidential and Secretary of Defense directives to improve the capability of
the United States to monitor space activities, inform appropriate decision
makers, and protect U.S space assets. SPADOC is not part of the anti-
satellite (ASAT) program. Current operations lack real-time response and
cannot satisfy threat assessment in the Integrated Tactical Warning/Attack
Assessment (TW/AA) architecture. This program element supports the
development to upgrade nd integrate into the existing Space Defense
Operations Center (SPADOC) the activities of the AF Space Command Space
Surveillance Center (SSC) for cataloging of space objects, orbit parameter
computation, and associated interfaces to communications networks; and to
perform the necessary definition, planning, implementation and testing to
ensure an integrated space defense capability. Completion of this program
is essential to replacing unsupportable computer systems in the Cheyenne
Mountain Complex (CMC).

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) Conducted SPADOC IV Block B (SSC Upgrade) CDR.
- (U) Began Block B installation and checkout (I&CO) in the CMC.
- (U) Completed the SPADCCS Owner/Operator Communications System

(SOCS) terminal upgrade CDR and achieved Initial Operational
Capability (IOC).

(U) FY 1989 Planned Program:
- (U) SPADOC IV Block A (SPADOC Upgrade) will reach IOC.
- (U) Begin system test for the SPADOC IV Block B (SSC upgrade).

(U) FY 1990 Planned Program:
- (U) Complete DT&E and IOT&E of Block B.
- (U) Complete detailed specifications and scheduling of the final

phase of SPADOC IV, Block C (SSC replacement).
- (U) Award Block C contract.
- (U) Block B achieve IOC.
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Program Element: #0102310F Project Number: 3880
PE Title: Cheyenne Mountain Complex (CMC) Budget Activity: #3- Strategic

Tactical Warning/Attack Assessment Programs
(TW/AA) System

(U) FY 1991 Planned Program:
- (U) Continue design and development for Block C.
- (U) Complete Block C Preliminary Design Review.

(U) Program to Completion:
- (U) This is a continuing program.
- (U) SPADOC IV will achieve Full Operational Capability in

FY 1994.

D. (U) WORK PERFORMED BY: SPADOC is managed by Air Force Systems Command's
(AFSC) Electronic Systems Division (ESD), Hanscom AFB. MA. Ford
Aerospace Communications Corporation, Colorado Springs, CO. is the
prime contractor. IBM. Houston. TX, is the major hardware
subcontractor. System engineering is provided by MITRE, Bedford,
MA.

E. (U) COMPARISON WITH AMENDED FY 1988/1989 DESCRIPTIVE SUMMARY FOR PE
0102311:

TYPE OF Impact of System Capabilities Impact on Schedule Impact on
CHANGE FY 1990 Cost

Tech NONE NONE -0-

Schd NONE + 9 months (Block A) -0-
+ 9 months (Block B and C)

Cost NONE NONE -0-
NARRATIVE DESCRIPTION OF CHANGES

1. TECHNICAL CHANGES: None.

2. SCHEDULE CHANGES: Failure of contractor to deliver Block IV A
system and delays in Initial Operational Test and Evaluation
(IOT&E) have delayed Block A Initial Operational Capability
(IOC) by 9 months which in turn has affected Block B
IOC and Block C contract award dates. Block B and C schedules
have been further perturbated by failure to complete Block B
Critical Design Review.

UNCLASSIFIED
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Program Element: #0102310F Project Number: 3880

PE Title: Cheyenne Mountain Complex ((2C) Budget Activity: #3- Strategic

Tactical Warning/Attack Assessment Programs

(TW/AA) System

3. COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:
- (U) ADCOM SON 03-79. Dec 80
- (U) SOC. Jan 85

G. (U) RELATED ACTITIES:
- (U) This program does not provide any antisatellite (ASAT) funding.

- (U) SPACETRACK, (PE 0102424F).
- (U) Consolidated Space Operations Center. (PE 0305130F).
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: ($ in thousands)

FY 1988 FY 1989 FY 1990 FY 1991 Total

Actual Estimate Estimate Estimate Program

Other Procurement: 0 5.602 15.991 0 TBD

(BA 63)

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULE:

- (U) SPADOC IV B Contract Award Jun 86

(U) SPADOC IV B Critical Design Review (Conducted) Dec 87

- (U) SPADOC IV A Initial Operational Capability (IOC) Feb 89

- U) SPADOC IV C Contract Award 4QTR FY 90

- (U) SPADOC IV B IOC 4QTR FY 90

- (U) SPADOC IV C Preliminary Design Review (PDR) FY 91

- U) SPADOC IV C IOC and System Full Operational FY 94

Capability (FOC)

UNCLASSIFIED
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UNCLASSIFIED
FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0102310F Project Number: 3881
PE Title: Cheyenne Mountain Complex (CMC) Budget Activity: #3 - Strategic

Tactical Warning/Attack Assessment Programs
(TW/AA) System

A. (U) RESOURCES ($ In Thousands)
Project Title: Integrated TW/AA System

Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

TW/AA *** 2,226 *** 2.521 2.698 2,795 Cont TBD

*** In PE 12313F

B. (U) BRIEF DESCRIPTION OF MISSION REUIRIENT AND SYSEM CAPABILITIES:
This program provides the management framework through which

the Air Force will apply coordinated oversight of the acquisition
and interface of integrated rv/AA programs. Integration will be
ensured through the development of technical standards and
implementation of protocols for communications interfaces and by
development of detailed plans for command center processing and
display of integrated TW/AA data. Management of the TW/AA assets as
an integrated system is necessary to ensure accurate, timely, and
unambiguous warning and assessment information to support force
survivability actions and national decision making.

C. (U) Program Accomplishments and Plans:

(U) FY 1988 Accomplishments:
- (U) Develop the initial technical analysis and cost estimate

(TA/CE) for the integrated TW/AA system.

(U) FY 1989 Planned Program:
- (U) Develop integrated C3 program baseline for Cheyenne Mountain

Complex (CMC) development programs.

(U) FY 1990 Planned Program:
- (U) System engineering efforts will ensure on-going programs are

meeting defined system requirements
- (U) Monitor overall system baseline performance.

(U) FY 1991 Planned Program:
- (U) Provide system engineering and integration support

to the Communications System Segment-Replacement
(CSS-R) program and the Survivable Communications
Integration System (SCIS) program as these new programs
are integrated into the CMC.
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Program Element: #0102310F Project Number: 3881
PE Title: Cheyenne Mountain Complex (CMC) Budget Activity: 3- Strategic

Tactical Warning/Attack Assessment Programs
(TW/AA) System

(U) Program to Completion:
- (U) This is a continuing program.
- (U) Integrate Gr-nite Sentry, CCPDS-R, SPADOC 4, SCIS, and CSS-R

into CMC.

D. (U) Work Performed By: Air Force Systems Command's Electronic Systems
Division (ESD), Hanscom AFB, MA, Acquisition Integration Office.
Technical Support provided by MITRE, Bedford, MA.

E. (U) Comparison with Amended FY 1988/1989 Descriptive Summary for PE
0102313:

Type of Impact of System Capabilities Impact on Schedule Impact on
Change FY 1990 Cost

Tech None None -0-
Schd None None -0-
Cost None None -0-

Narrative Description of Changes

1. Technical Changes: None
2. Schedule Changes: None
3. Cost Changes: None

F. (U) Program Documentation:
- (U) SOC, Jan 85

G. (U) Related Activities:
- (U) Ballistic Missile Early Warning System (PE0102423F), Sea

Launched Ballistic Missile Early Warning System (PAVE PAWS)
(PE0102432F), and SPACETRACK (PE0102424F).

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

H. (U) Other Appropriation Funds: Not Applicable

I. (U) International Cooperative Agreements: Not Applicable

J. (U) Milestone Schedule:

- (U) Technical Analysis/Cost Estimate FY88
- (U) Integrated C3 program Baseline FY89
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FY 1990/1991 rIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0102325F
PE Title: Joint Surveillance System (JSS) Budget Activity: 3 -

Strategic Programs
A. (U) RDT&E RESOURCES ($ in Thousands)
Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number & Actual Estimate Estimate Program Complete Program
Title

2976 Atmospheric Tactical 1,173 836 771 804 Continuing TBD
Warning Connectivity

2996 FAA/AF Radar 946 853 855 870 Continuing TBD

TOTAL 2,119 1,689 1,626 1,674 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Joint Surveillance System (JSS) pro-
vides for air surveillance and command and control of air defense
forces for airspace sovereignty.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS: The Atmospheric Tactical Warning
Connectivity (ATWC) program will integrate the Over-the-Horizon Back-
scatter (OTH-B) radar system, North Warning System (NWS), and the Navy
Relocatable Over-the-Horizon Radar (ROTHR) into the JSS Region and
Sector Operations Control Centers (ROCCs/SOCCs).

I. (U) Project 2976, Atmospheric Tactical Warning Connectivity:

(U) Fiscal Year 1988 Accomplishments:
- (U) Initial ROCC/SOCC computer memory and port expansion.
- (U) Initial development prototyping (proof of concept) for

ROCC/SOCC interface control unit for 0TH-B and ROTHR.

(U) Fiscal Year 1989 Planned Program:
- (U) Complete initial ROCC/SOCC computer upgrades/integration.
- (U) Continue 0TH-B and ROTHR integration/evaluation.

- (U) Prepare procurement documentation and specifications.
- (U) Initiate competitive procurement of ROCC/SOCC integration

hardware and software for OTH-B and ROTHR.

(U) Fiscal Year 1990 Planned Program:
- (U) Continue procurement of integration hardware/software.
- (U) Begin installation of integration hardware and software.

(U) Fiscal Year 1991 Planned Program:
- (U) Continue installation and check-out.

(U) Program to Completion:
- (U) Complete ROCC/SOCC integration in Fiscal Year 1993.

(U) Work Performed By: Air Force program management for the Region
and Sector Operations Control Centers is by Air Force Logistics
Command, Wright-Patterson AFB, OH. The prime contractor for the
ROCCs/SOCCs is Hughes Aircraft Corporation, Fullerton, CA. Manage-
ment of Atmospheric Tactical Warning Connectivity is by Electronic
Systems Division of Air Force Systems Comand, Hanscom AFB, MA.

00321
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UNCLASSIFIED

Program Element: #0102325F Budget Activity: 3 -
PE Title: Joint Surveillance System (JSS) Strategic Programs

(U) Related Activities:
- (U) Connectivity with OTH-B (0102417F), NWS (0102412F), ROTHR

(0604725N), AWACS (0207417F).
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds ($ in Thousands):

FT 1988 FY 1989 FT 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Progra

OTHER PROCUREMENT: 37,256 58,915 89,389 58,027 Continuing TBD
(BA 63)

(U) International Cooperative Agreements: The ATWC program upgrades to
the JSS ROCCs/SOCCs are shared with Canada on a reimbursable basis as
part of the North American Air Defense Modernization Memorandum of
Understanding signed in 1985 by the US Secretary of Defense and the

Canadian Minister of Defense. This allows Canada to implement cost-
effective and operationally consistent changes to their JSS ROCCs.

1. Project 2996. FAA/AF Radar Replacement (FARR): The FAA/AF Radar Replace-
ment (FARR) program will replace forty (40) existing JSS search, beacon,

and height-finding radars with solid-state, three-dimensional radars to
improve mission performance and reduce operation and maintenance costs.
Saves Air Force over $48 million/year in support costs and over 1,000
critical manpower authorizations.

(U) Fiscal Year 1988 Accomplishments:
- (U) Joint specification developed.
- (U) Request for Proposals released and joint source selection

conducted.
- (U) Multi-year contract awarded to Westinghouse in July 1988.

(U) Fiscal Year 1989 Planned Program:
- (U) Continue post-award engineering support to the Joint Program

Office (JPO) to include resolution of site-specific implemen-
tation issues.

(U) Fiscal Year 1990 Planned Program:
- (U) Continue technical engineering support for FARR JPO.

(U) Fiscal Year 1991 Planned Program:
- (U) Continue engineering support in preparation for system

installation, test, and check-out.

(U) Program to Completion:
- (U) Continue site preparation, radar production, installation,

test, and system check-out.
- (U) Complete system acceptance and declare Full Operational

Capability by Fiscal Year 1995.

00322
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UNCLASSIFIED

Program Element: #0102325F Budget Activity: 3 -
PE Title: Joint Surveillance System (JSS) Strategic Programs

(U) Work Performed By: The Federal Aviation Agency is the lead
acquisition agency for the FAA/AF Radar Replacement Program in
accordance with a 19 November 1984 sub-agreement (as amended by
Amendment #1, dated I September 1988) to FAA/AF National Agreement
(NAT) 711. The FAA and the Air Force have established a Joint
Program Office at HQ FAA, Washington, D.C., for this procurement.

(U) Related Activities:
- (U) FAA/Air Force National Agreement 614 pertains.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds ($ in Thousands):

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

OTHER PROCUREMENT: 37,256 58,915 89,389 58,027 Continuing TBD
(BA 63)

(U) International Cooperative Agreements: N/A
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UNCLASSIFIED

FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0102411F Budget Activity: 3 - Strategic Programs
PE Title: Surveillance Radar Stations/Sites

A. (U) RESOURCES ($ in Thousands)
Proj ect
Number & FY 1988 FTY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2980 North Atlantic 4,270 794 5,093 7,198 Continuing TBD
Defense Sys (NADS)

3159 Caribbean Basin 866 772 1,283 1,000 Continuing TBD
Radar Net (CBRN)

TOTAL FOR PROGRAM ELEMENT 5,136 1,566 6,376 8,198 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element funds strategic air
defense improvements in the North Atlantic and the Caribbean, and funds
the operation and support of existing as well as new air defense systems
in both regions.

C. (d) PROGRAM ACCOMPLISHMENTS AND PLANS:

I. (M) Project Number and Title: 2980 North Atlantic Defense System: 3
Provides improvements to command, control and communications (C)
and surveillance equipment in the North Atlantic required to correct
air defense deficiencies

Supports US Commander-in-Chief
Atlantic (USCINCLANT) and the North Atlantic Treaty Organization
(NATO) Supreme Allied Commander Atlantic (SACLANT).

(U) FY 1988 Accomplishments:
- (U) Continued Iceland NATO Radar Program
- (U) Invitation for Bids for NATO Control and Reporting Center/

Commnunications (CRC/COMM) released to potential NATO
contractors

(0) FY 1989 Planned Program:
- (U) NATO NADS CRC/Comm contract award using NATO Funds
- (U) NATO NADS software development will continue.
- (0)

((j) F! 1990 Planned Program:
- (0)
- (U) CRC/Comm development continues

(U) FY 1991 Planned Program:
- (U) CRC/Comm development continues

Cd) Program to Completion:
- (a) NATO NADS Initial Operational Capability achieved in
- (U) This is a continuing program

0024
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Program Element: #0102411F Budget Activity: 3-Strategic Systems

PE Title: Surveillance Radar Stations/Sites

(U) WORK PERFORMED BY: Efforts are managed by the Electronic Systems
Division, Hanscom AFB, MA. Technical support is provided by MITRE
Corporation, Burlington, MA; Rome Air Development Center, Griffiss
AFB, NY; and the Electromagnetic Compatibility Analysis Center,
Annapolis, MD. General Electric Radar Systems Division, Syracuse,
NY, is the contractor for the NADS NATO Radar Subsystem. The
contractor for the CRC/Comm subsystem has not been selected.

(U) RELATED ACTIVITIES:
- (U) Program Element #0102412F, DEW Radar Stations
- (U) Program Element #0102417F, Over-the-Horizon 'ackscatter

(OTH-B) Radar
- (U) Program Element #0102325F, Joint Surveillarce Syste,
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS ($ in Thousands)

Other Procurement (BA63)
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Cost 1,122 0 0 0 Continuing TBD

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: NADS is NATO Infrastructure
Program funded primarily with NATO funds

2. (U) Project Number and Title: 3159 Carribbean Basin Ragar Network
Provides ground-based radar systems and upgraded C capability in
the Caribbean. These ground radars will support attack warning,
threat assessment, control of air defense/tactical forces, air
traffic management, and drug and arms interdiction. This project
supports the US Commander-in-Chief Southern Command (USSOUTHCOM) and
USCINCLANT.

(U) FY 1988 Accomplishments:
- (U) Site surveys conducted for 2 Columbian locations and

initial site offers made to remaining host nations
- (U) Site I IOC/FOC and Region Operations Center austere C3

capability achieved

(U) FY 1989 Planned Program:

- (U) Continues CBRN Program Office support

(U) FY 1990 Planned Program:
- (U) Continues CBRN Program Office support

(U) FY 1991 Planned Program:
- (U) Continues CBRN Program Office support

(U) Program to Completion:
- (U) This is a continuing program
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Program Element: #0102411F Budget Activity: 3-Strategic Systems

PE Title: Surveillance Radar Stations/Sites

(U) WORK PERFORMED BY: Efforts are managed by the Electronic Systems

Division, Hanscom AFB, MA. Technical support is provided by MITRE

Corporation, Burlington, MA; Rome Air Development Center, Griffiss

AFB, NY; Electromagnetic Compatibility Analysis Center, Annapolis,

MD. Westinghouse Corp, Baltimore MD is the CBRN Contractor.

(U) RELATED ACTIVITIES:

- (U) Program Element #0102412F, DEW Radar Stations
- (U) Program Element #0102417F, Over-the-Horizon Backscatter

(OTH-B) Radar
- (U) Program Element #0102325F, Joint Surveillance System,

- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) OTHER A2PROPRIATION FUNDS (I in Thousands)

Other Procurement (BA63)

FY 1988 FY 1989 FY 1990 FY 1991 To Total

Actual Estimate Estimate Estimate Complete Program

Cost 7,051 30,223 45,106 20,671 Continuing TBD

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Host Nation Agreements being

pursued in connection with each planned CBRN site

UU3SS
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0102412 Budget Activity: 3 - Strategic Programs
FE Title: DEW Radar Stations

A. (U) RESOURCES ($ in Thousands)

Projeact
Number & Fy 1988 Fy 1989 FT 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Progra
2710 North Warning 8,333 0 0 2,847 9,036 140,172

System

Total 8,333 0 0 2,847 9,036 140,172

B. (U) BRIEF DESCRIPTION OF ELEMENT: This PE supports the operation of 20
remaining DEW Line radar stations and funds the North Warning System
(NWS) (DEW Line replacement program). The DEW Line provides tactical
warning of bomber or cruise missile attack against the North American
Continent through a radar line extending from Alaska to Greenland. The
warning provides the National Command Authorities with time for decision
making and survival actions, permits the launch of strategic retaliatory
and command and control aircraft for survival, and alerts air defense
fighters to intercept attacking aircraft. The DEW Line can be
underflown by threat bombers because of numerous gaps at low altitude
and marginal radar performance. Because of its age (1957 initial
deployment), the DEW Line system is increasingly difficult and costly to
operate and maintain. NWS program objectives are to eliminate low-
altitude coverage gaps, improve radar performance, and reduce operation

and maintenance costs.

C. (i) PROGRAM ACCOMPLISHMENTS AND PLANS:

(d) ProJect Number and Title: 2710 North Warning System (NWS):
A combination of long-range, minimally-attended radars and short-range,
unattended gapfiller radars will be deployed. The NWS will be capable
of detecting modern Soviet threat aircraft and cruise missiles

NWS investment costs will be amortized by reducing operations and
support costs compared to the DEW Line and phasing out the U.S.
contribution to operation of the CADIN-Pinetree radar system in Canada.

(U) FY 1988 Accomplishments:
- (U) Eleven LRRs installed at existing DEW Line sites
- (U) Three prototype SRRs delivered and integrated for testing
- (U) SRR Development Test & Evaluation (DT&E) began in September 1988

- (U) NWS IOC was achieved in September 1988

(U) FY 1989 Planned Program:
- (U) No RDT&E Funds are requested

- (U) Initial Operational Test & Evaluation will be conducted beginning
in December 1988 (funded with remaining FY 1988 funds)

- (U) A production decision on the SRR will be made by 30 June 1989 and
the first increment of SRRs (17) procured

- (U) Remaining LRRs installed at newly constructed Canadian sites
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Program Element: # 0102412F Budget Activity: 3 - Strategic Programs

PE Title: DEW Radar Stations

(U) FY 1990 Planned Program:
- (U) No RDT&E Funds are requested

- (U) The second increment of SRRs (20) will be procured

(U) FY 1991 Planned Program:
- (U) Delivery and installation of SRRs begin
- (U) Three prototype SRRs refurbished to production configuration
- (U) Small-target detection capability improvements will be initiated

for the LRR

(U) Program to Completion
- (U) Remaining SRRs will be installed in FY 1992
- (U) NWS will achieve Full Operational Capability in FY 1992
- (U) RDT&E funds complete LRR small-target capability development

(U) Work Performed By: This eflort is managed by the Electronic Systems Divi
sion, Hanscom AFB, MA. MITRE Corporation, Burlington MA; Rome Air
Development Center, Griffiss AFB, NY; Analytical Systems Engineering
Corporation, Burlington MA; Earth Technology Corporation, Seattle WA; and
the Electromagnetic Compatibility Analysis Center, Annapolis, MD are
providing technical support. AN/FPS-117 long-range radars were procured
from General Electric Company, Syracuse NY, in FY 1984 and FY 1985. UNISYS
Corporation (formerly Sperry), Great Neck, NY, was selected in FY 1984 as
the Full Scale Development contractor for the SRR, overall systems engineer
ing, and development of a communications architecture for the Alaskan part
of the NWS. Canadian NWS efforts are managed by a Canadian program office
located in Ottawa.

(U) Related Activities:
- (U) Program Element #0102411F, Surveillance Radar Stations/Sites
- (U) Program Element #0102325F, Joint Surveillance System
- (U) Program Element #0102417F, Over-the-Horizon Backscatter (OTH-B) Radar
- (U) There is no unnecessary duplication of effort within the Air Force or

the Department of Defense

(U) Other Appropriation Funds: ($ in Thousands)

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimace Estimate Estimate Complete Program

OTHER PROCUREMENT:
Funds (BA63) 2,812 221,667 207,518 7,315 0 541,551
Quantities
SRR Controllers 1 2 0 0 3
Short Range Radar 17 20 0 0 37

(U) International Agreements: The North Warning Program is the key element of

North American Air Defense Modernization established by the March 1985

Memorandum of Understanding between the United States and Canada, signed by

Secretary of Defense Weinberger and Canadian Minister of Defense Nielson.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0102417F Project Number: N/A
PE Title: Over-the-Horizon Backscatter (OTH-B) Budget Activity: O3-Strategic

Radar Programs

A. (U) RDT&E RESOURCES ($ in Thousands)
Project Title OTH-B
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Progra

OTH-B 28,076 18,479 20,399 18,145 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This
program develops an Over-the-Horizon Backscatter (OTH-B) radar to
satisfy requirements for tactical early warning of an attack on North
America by bombers and air-to-surface missiles. The OTH-B will detect and
track airborne vehicles at all altitudes to ranges between 500 and 1800
nautical miles. The radar system will provide surveillance coverage of the
east, west, and southern approaches to North America.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Completed integration of East Coast Radar System (ECRS) sectors.
- (U) Completed the Environmental Impact Statement and issued a Record of

Decision on the Central Radar System
- (U) Conducted Small Target Test Program
- (U) Procured third and final sector of the West Coast Radar System

2. (U) FY 1989 Planned Program:
- (U) Perform DT&E on the integrated ECRS
- (U) Continue system improvements for small target detection
- (U) Award contract for Alaskan Radar System (ARS), 1st sector

3. (W) FY 1990 Planned Program:
- (U) Conduct IOT&E on the ECRS
- (d)
- (U) Procure the second sector of the ARS
- (U) Continue system improvements for small target detection

4. (U) FY 1991 Planned Program:
- (U) Complete development of improvements for small target detection
- (U) Begin procurement of the Central Radar System

5. (U) Program to Completion:
- (U) Complete procurement of the Central Radar System
- (U) This is a continuing program

D. (U) WORK PERFORMED BY: The development of the OTH-B radar system and
supporting OTH technical efforts are managed by the Air Force Systems
Command's Electronic Systems Division, Hanscom AFB, MA. The radar primc
contractor is the General Electric Co., Syracuse, NY. Major subcontractors
include General Telephone and Electronics Corp, Waltham, MA; General
Electric Co., Huntsville, AL; Continental Electronics, Dallas, TX; and TRW,
Redondo Beach, CA. Continuing OTH technical efforts, analysis, engineering
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Program Element: #0102417F Project Number: N/A
PE Title: Over-the-Horizon Backscatter (OTH-B) Budget Activity: #3-Strateic

Radar Programs

studies and support are provided by: Rome Air Development Center, Griffiss
AFB, NY; SRI International Remote Measurement Laboratory, Menlo Park, CA;
Naval Research Laboratory, Washington, D.C.; MITRE Corporation, Bedford,
MA; and the Air Force Geophysics Laboratory, Hanscom AFB, MA.

E. (U) COMPARISON WITH FY 1988/89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES
TYPE OF I I Impact on
CHANGE Impact on System Capabilities Impact on Schedule FY 1990 Cost

Tech None None None

Schd None +1 year - 96

Cost Reduced Coverage-2 fewer CRS +1 year
Sectors

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: Program restructured to procure one sector/year

vice two/year/Central Radar System reduced from four sectors to two.
3. (U) COST CHANGES: Scheduling change above decreases cost f,- FY 1990.

F. (U) PROGRAM DOCUMENTATION:
- (U) ASAF Decision Memorandum - Action Memorandum, Jan 82
- (U) ASAF Action Memorandum, Jan 84
- (U) TAC SOC, April 87
- (U) DCP #49, Rev 2, Jan 82
- (U) PMP, July 81
- (U) DOD Directive #5141.2, April 84
- (U) TEMP, Nov 82
- (U) Acquisition Plan, May 81
- (U) ADC ROC 10-71, Change 4, Dec 73
- (U) AD Master Plan, Jan 82
- (U) AAC SON 01-80, Sept 80

G. (U) RELATED ACTIVITIES:

- (U) OTH-B will be compatible with related programs such as the North Warning
System (PE0102412F) and the Joint Surveillance System (PE0102325F).

- (U) OTH-B will send track information to the Regional and Sector Operations
Control Centers of the Joint Surveillance System and to the North
American Aerospace Defense Command (NORAD) Cheyenne Mountain Complex.

- (U) Communications will be provided under OTH Radar Systems Communications
(PE0102444F).

- (U) There is no unnecessary duplication of effort within the Air Force or
the Department of Defense.
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Radar Programs

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands)

FY 1988 FT 1989 FY 1990 FTy 1991 To Total

Actual Estimate Estimate Estimate Complete Program

OTHER PROCUREMENT: 123,685 168,666 212,419 220,848 Continuing TED

Funds (BA63)
Quantity I I I I 1 10

(60 deg sector)

MILCON 7,300 17,500 5,677 41,600 0 107,277

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A

J. (U) MILESTONE SCHEDULE:

(U) System Definition Complete November 1973

- (U) Prototype Contract Award March 1975

- (U) Initiate Program Restructuring December 1976

- (U) Conclude Technical Feasibility Test February 1981

- (U) Conclude Limited Initial Operational

Test and Evaluation June 1981

- (U) Air Force System Acquisition Review

Council (AFSARC) Review November 1981

- (U) Development Decision January 1982

- (U) Development Contract Award June 1982

- (0 Initial Operational Capability (IOC)-East

- (W) IOC - West

(/) IOC Alaskan Radar System
- (u) Full Operational Capability (FOC

Central Radar System
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Program Element: # 0102423F Project Number: N/A
PE Title: Ballistic Missile Early WarnLnM Budget Activity: #3 - Strategic

System Proarams

A. (U) RESOURCES ($ in Thousands)
Prolect Title
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

BM3EWS
18,904 24806 19.314 22,962 Continuing TED

Total 18,904 24,806 19,314 22,962 Continuing TBD

B. (V) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
mission of BMEWS is to detect and provide w-rnirg of a ballistic
missile attack on the United States, Canada, the United Kingdom, and
Europe. Built in the late 1950s and early 1960s, the system was
z'iginally designed to detect and track Soviet threats consisting of a
relatively small number of single warhead missiles. The system is
designed to predict missile impact points by tracking the large, easy
to detect rocket booster. BMEWS consists of three sites at Thule,
Greenland; Clhar, Alaska; and Fylingdales, England. The Thule site
has been upgraded with a modern phased array radar and computer
resources to improve its capability and maintainability. The
Fylingdales site is now being upgraded. Current capabilities are:

Thule Clear/Fylingdales

C. (U) PROGRAM ACCCPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Began the Fylingdales upgrade effort with software

development, system engineering, and equipment fabrication.
- (U) Conducted major design reviews and in-plant testing for

hardware/software at the component and subsystem level.
- (U) Began structural design efforts.

2. (U) FY 1989 Planned Proaram:
- (U) Complete software development reviews and in-plant

development testing at the system level for the Fylingdales
upgrade.

- (U) Begin facility construction and install radar hardware, begin
testing and discrepancy resolution for the facility.

- (U) Complete computer and radar equipment installation and check-
out.
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System Programs

- (U) Complete structural design efforts and start the UK-funded
facility construction by a UK firm under subcontract to the US
prime contractor.

3. (U) FY 1990 Planned Program:
- (U) Complete software development reviews and in-plant

development testing at the systems level.

- (U) Continue facility construction and radar hardware
installation into the facility structure.

- (U) Begin on-site system component testing.

4. (U) Fy 1991 Planned Program:

- (U) Complete facility construction.

- (U) Complete computer and radar installation.
- (U) Initiate integration testing of on-site equipment and

facilities.

5. (U) Program to Completion:
- (U) This is a continuing program. The Fylingdales site will

attain IOC in FY 1992. Additional upgrade efforts will be
implemented as necessary to accommodate Tactical Warning/
Attack Assessment requirements.

D. (U) WORK PERFORED BY: The prime contractor is Raytheon Corporation in
Wayland, MA. Major subcontractors are Control Data Corporation,
Minneapolis, MN (computers), and TRW, Redondo Beach, CA (software). The
program office is located at Air Force Systems Command's Electronic
Systems Division, Hanscom AFB, MA. General system engineering is
performed by the MITRE Corporation, Bedford, MA.

E. (U) COMPARISON WITH FY 1988 DESCRIPTIVE SUMMARY:

ITYPE OF I I I Impact on I

!CHANGE I Impact on System Capabilities I Impact on Schedule 1 F! 1990 Costl

Tech None None None

Schd Delays upgrade to match Thule Upgrade delayed Defer $2M

capabilities 19 months to FY 92

Cost None None +$7,359M

NARRATIVE DESCRIPTION OF CHANGES

1. TECHNICAL CHANGES: None
2. SCHEDULE CHANGES: Contract award experienced delays In procurement

start because of extensive preliminary negotiation with the United
Kingdom and contractor. Contract was awarded 30 June 88.

3. COST CHANGES: Funding of $11M was added in the AF POM to correct
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funding shortfalls. Due to the late contract award and to correctly
phase contract liability costs, $3.6M has been deferred to FY 1992.

F. (U) PROGRAM DOCUMENTATION:
- (U) ADCON ROC 3-75, BMEWS Modernization (S), 17 Oct 75.
- (U) The USAF Master Plan for Ballistic Missile Tactical Warning and

Attack Assessment (Sensors only) (FY 81-90) (S), 31 Mar 81.
- (U) Ballistic Missile TW/AA System Architecture (S-FRD), 31 Dec 83.
- (U) JCSM, 2308/804 Tactical Warning and Attack Assessment Requirements

in support of Presidential Retaliatory Execution of the SIOP (TS),
26 Jun 78.

- (U) OSD Master Plan for Ballistic Missile Tactical Warning and Attack
Assessment (S), 31 Mar 80.

- (U) Joint RAF/USAF Operations Plan, BMEWS Site III, RAF Fylingdales,
Oct 83 (SECRET).

G. (U) RELATED ACTIVITIES:
- (U) Program Element #0102431F, Defense Support Program
- (U) Program Element #0102432F, Sea Launched Ballistic Missile Radar

Warning Systems
- (U) Program Element #0102424F, SPACETRACK
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands)

Other Procurement Funds (BA 63)
FY 1988 FY 1989 FY 1990 FY 1991 Total
Actual - Estimate Estimate Estimate Program
4,328 2,413 6,262 715 Cont.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS:
- (U) MOU between the United States and United Kingdom concerning the

Modernization of the Ballistic Missile Early Warning Station,
Royal Air Force Fylingdales, Yorkshire, United Kingdom,
13 Oct 86 (U).

- (U) Letter of Offer and Acceptance between the United States
Department of Defense and the Government of the United Kingdom,
Defense Procurement Office, 8 May 88 (U).

J. (U) MILESTONE SCHEDULE:

- (U) Thule Initial Operational Capability (IOC) June 1987
- (U) Fylingdales Radar Upgrade Contract Award June 1988
- (U) Fylingdales Radar IOC FY 1993
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0102424F Budget Activity:#3 - Strategic Programs
PE Title: SPACETRACK

A. (U) RESOURCES ($ in Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number & Actual Estimate Estimate Estimate Complete Program
Title
2295 Ground-Based Electro-Optical Deep Space Surveillance System

1,400 1,400 1,100 800 Continuing TBD
2296 Space Surveillance Network Improvement Program

5,275 4,695 5,247 1,120 Continuing TED
3202 Air Force Maui Optical Station

3,226 3,200 3,400 3,600 Continuing TBD
3887 ASAT Surveillance Support

0 0 6,000 10,000 Continuing TBD
3793 Project HAVE GAZE

0 3,000 0 0
Total 9,901 12,295 15,747 15,520 Continuing TBD

B. (L/) BRIEF DESCRIPTION OF ELEMENT: (V) SPACETRACK is a worldwide space
surveillance network of ground sensors. The current system has
limited resources - most of which were adapted from other missions/
programs.

the network requires modest enhancements to ensure
adequate surveillance and tracking.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2295 Ground-based Electro-Optical Deep Space
Surveillance System: This program provides a global network of
five sites to optically detect, track and identify satellites in
earth orbit from 2,000 to 22,000 nautical miles. Four sites have
been deployed with the fifth site in country to country
negotiations.

(U) FY88 Accomplishments:
- (U) Continued minimal essential SPO support for deployment of

site 5.

- (U) Continued negotiations with the Portuguese government on
the technical and facility agreements for the 5th site.

- (U) Continued "caretaker-only" status of the GEODSS Test Site
(GTS) which houses the equipment to be delivered to the
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Program Element: #0102424F Budget Activity:#3 - Strategic Programs
PE Title: SPACETRACK

5th site once the facility is built and environmentally

capable of handling the operational equipment.

(U) FY89 Planned Program:
- (U) Continues minimal essential SPO support for deployment of

site 5.
- (U) Continue negotiations with the Portuguese government on

the technical and facility agreements for the 5th site.
- (U) Continue "caretaker-only" status of the GEODSS Test Site

(GTS).
- (U) Continue minimal operational support of the GEODSS

Experimental Test Station (ETS) which provides a
technology test bed where potential improvements can be
developed and operationally configured before deployment

(funded from separate P.E. in FY88).

(U) FY90 Planned Program:
- (U) Continues minimum essential SPO aupport for deployment of

site 5.
- (U) Implements agreements with the Portuguese government for

installation of site 5.
- (U) Continues "caretaker-only" status of the GTS for

deployment of site 5 equipment.
- (U) Continues minimal operation of GEODSS ETS.

(U) FY91 Planned Program:
- (U) Continues minimum essential SPO support for deployment of

site 5.
- (U) Continues with implementing agreements Portuguese

government for installation of site 5.

- (U) Continues reduced GEODSS ETS operations.

(U) Program To Completion:
- (U) This is a continuing program.

(U) Work Performed By: Prime civilian contractor is TRW, Redondo
Beach, CA. Civilian subcontractors are ITEK (cameras),
Lexington, MA; Contraves Georz (telescopes), Pittsburgh, PA;
and Kentron (operations and maintenance), Honolulu, HI.

(U) Related Activitics:
- (U) Program Element #0604406F, Space Defense System
- (U) Program Element #0102450F, Space Defense Operations
- (U) Program Element #0102310F, Cheyenne Mountain Complex

Tactical Warning/ Attack Assessment System
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds:
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Other Procurement (BA 63)
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

1570 598 6,514 598 Continuing TBD

(U) International Agreements: None
2. (U) Project 2296 Space Surveillance Network Improvement Program:

Provides the architecture, technology, integration and
implementation programs for pre-planned improvements to the
dedicated, collateral and contributing sensors in the SSN as well
as the associated command, control, communication and mission
operations segments that are required to support the overall Space
Control mission.

(U) FY88 Accomplishments:
- (U) Continued refurbishment and modernization of the Saipan

Radar.
- (U) Continued development of the Haystack Processing and

Control System (PACS) upgrade.
- (U) Continue low level technology development for the

Integrated Tasking and Control System (INTACS).
- (U) Initiated efforts to begin prototype development for

INTACS.

(U) FY89 Planned Program:
- (U) Begins installation of the PACBAR III equipment into the

Saipan facility.
- (U) Begins preliminary testing and check-out of the Saipan

Radar System.
- (U) Completes the installation and check-out of the Haystack

PACS.
- (U) Continues low level technology development on INTACS.
- (U) Begins INTACS subsystem prototype installation for

initial test and evaluation.

(U) FY90 Planned Program:
- (U) Completes DT&E and IOT&E for the Saipan Radar.
- (U) Continues minimum essential technology development on

INTACS.
- (U) Continues INTACS subsystem prototype installation into

CMC.

(U) FY91 Planned Program:
- (U) Evaluate INTACS operation in CMC.
- (U) Tasks required but not funded - will be held as unfunded

requirements.

(U) Program To Completion:
- (U) This is a continuing program.
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(U) Work Performed By: Saipan Radar deployment contracted through
ESMC & WSMC. Haystack PACS performed by MIT/LL. INTACS
Technology/Prototype Development performed by MIT/LL. General
systems engineering and technical support is provided by

Aerospace Corporation, Los Angeles, CA.

(U) Related Activities:
- (U) Program Element #0604406F, Space Defense System
- (U) Program Element #0102450F, Space Defense Operations
- (U) Program Element #0603438F, Satellite System Survivability
- (U) Program Element #0102310F, Cheyenne Mountain Complex

Tactical Warning/Attack Assessment System.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriated Funds:

Other Procurement (BA 63)
FTY 1988 FY 1989 FY 1990 FTY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

1570 598 6,514 598 Continuing TBD

(U) International Cooperative Agreements: None

3. (U) Project 3202 Air Force Maui Optical Station: The Air Force Maui
Optical Station (AMOS) is a unique national resource R&D
facility that supports operational space surveillance
requirements, provides measurement support to government and
scientific communities, and serves as a test bed for electro

-optics technology. The basic operations and maintenance
support is provided through SPACETRACK RDT&E funding. Outside

user support is provided through other development, measurement
and experimental programs from various outside users (i.e. SDI,

Intel, etc.). This site provides critical operational data to
Space Command with IR signature data and compensated imaging

data used for space object identification and mission/payload

assessment (SIO/MPA) and ASAT support.

(U) FY88 Accomplishments:
- (U) Provided minimum essential core funding for basic

operations.

(U) FY89 Planned Program:
- (U) Provide basic core funding for minimum site operations.
- (U) Provide some deferred maintenance.

(U) FY90 Planned Program:
- (U) Provides basic core funding for minimum site operations.
- (U) Provides some deferred maintenance.
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(U) FY91 Planned Program:
- (U) Provides basic core funding for minimum site operations.
- (U) Provides essential recurring maintenance.

(U) Program To Completion:

- (U) This is a continuing program.

(U) Work Performed By: Avco Everett Research Laboratories,
Everett, MA, operates the Maui Optical Tracking and
Identification Facility and conducts research and development
at the Air Force Maui Optical Site. General systems
engineering and technical support is provided by Lincoln
Laboratory, Lexington, MA and Mitre Corporation, Bedford, MA.

(U) Related Activities:
- (U) Program Element #0604406F, Space Defense System
- (U) Program Element #0102450F, Space Defense Operations
- (U) Program Element #0603438F, Satellite System Survivability
- (U) Program Element #0102311F, Cheyenne Mountain Complex

Tactical Warning/Attack Assessment System.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds:

Other Procurement (BA 63)
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

1570 598 6,514 598 Continuing TBD

(U) International Cooperative Agreements: None

4. (U) Project 3887 ASAT Surveillance Support: This project provides for
development of an ASAT Mission Operations Center (MOC), including
hardware and software necessary to perform ASAT targeting,

command, and control; collection of infrared target signatures for
support of ASAT targeting; improvement in communications
connectivity between surveillance sites and the MOC to decrease
targeting time; and develops an ASAT support capability in the
SPADOC. Will participate in space surveillance exercises to assess
network capability to support a ground-based ASAT system.

(U) FY88 Accomplishments: Not applicable.

(U) FY89 Accomplishments: Not applicable.

(U) FY90 Planned Program:
- (U) Begins development of Mission Operations Center
- (U) Initiates improvements in the INTACS and UCT

processing efforts spe ific to ASAT support
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(U) FY91 Planned Program:
- (U) Continues development of MOC for ASAT support
- (U) Continues improvements in INTACS and Uncorrelated Target

(UCT) processing
- (U) Begins improvements in communication connectivity

between surveillance sites and the MOC
- (U) Begins collection of IR target signatures from

the AMOS electro-optical site

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: Contracts have not been awarded at this
time. Program will be managed by Air Force System Command's
Electronic Systems Division.

(U) Related Activities:
- (U) Program Element #0604406F, Space Defense System
- (U) Program Element #0102450F, Space Defense Operations
- (U) Program Element #0102311F, Cheyenne Mountain Complex

Tactical Warning/Attack Assessment System.
(U) Other Appropriation Funds:

Other Procurement (BA 63)
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

1570 598 6,514 598 Continuing TBD

(U) International Agreements: None
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUHMARY

Program Element: # 0102431F Project: # 3624
PE Title: DEFENSE SUPPORT PROGRAM Budget Activity:3-Strategic

Programs

Project Title: DEFENSE SUPPORT PROGRAM

POPULAR NAME: DSP
A. (U SCHEDULE/BUDGET INFORMATION ($in Thousands):

SCHEDULE FY 1988 FY 1989 FY 1990 FY 1991 To Complete

Program Transition to
Milestones ______-__ BSTS
Enginerng Grnd. Sta. Grnd. Sta.
Milestones Upgrd. PDR Upgrd. CDR Continuing

T&E Comm. Sys. MGS-14
Milestones Upgrd. OT&E DT&E/OT&E
Contract Sat 14-15 Sat 16-19 Sat 20-25
Milestones Delivery Delivery Delivery

BUDGET Program Total
($000) FY 1988 FY 1989 FY 1990 FY 1991 (To Complete)
Major
Contract 62151 78945 109044 45933 TBD
Support
Contract 8719 6086 15660 6360 TBD
In-House
Support 5290 2288 217b 2800 TBD
GFE/
Other

11096 9660 7122 6423 TBD

Total 87256 96979 134004 61516 TBD

CLASSIFIED BY: DSP SCG, 31 AUG 83
DECLASSIFY ON: OADR
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B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
The DSP system is intended to satisfy the operational requirement for a
highly available, survivable, reliable satellite borne surveillance
system to detect and report missile and space launches and nuclear
detonations in near real time

The DSP system consists of'in geostationary orbits, fixed and mobile ground Processing

stations, one multipurpose facility, and a ground communications
network (GCN). DSP's primary mission is to provide tactical warning and

limited attack assessment of a ballistic missile attack.

C. (V) PROGRAM ACCOMPLISHMENTS AND PLANS:

I. (U) FY 1988 Accomplishments
- ( ) the second Sensor

Evolutionary Development satellite.
- ( ) Continued launch vehicle (Titan IV) and upper staoes

(Inertial Upper Stage) integration to support oSP-14
launch using Titan IV.

- (U) Continued Mobile Ground System (MGS) upgrades to make

processing and communications hardware compatible with
DSP-I.

- (U) Continued to revise ground station software architecture.

2. (M) FY 1989 Planned Program:

- (U)

- (U) Complete launch support transition from AF Consolidated
Space Test Center to the Consolidated Space Operations
Center.

- (U) Continue MGS and ground station hardware and software
upgrades to ensure DSP-I compatibility.

- (U) Redesign ground station software architecture to complement

DSP-I capabilities (e.g., laser crosslink data processing,
processing new sensor data, Ada-based language), and
redesign software maintenance and support programs.

- (U) Complete secure satellite commanding system hardware for MGS
to control DSP-I satellites.

- (U) Demonstrate the ability to process data from two satellites

simultaneously to achieve a "stereo viewing" capability.
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3. (V) FY 1990 Planned Program:
- (l) DSP-15 will carry the first

laser crosslink subsystem.
- (U) Complete construction and check-out of the Laser Ground

Station (LGS) at Port Malabar, FL. The LGS will provide for
the on-orbit check-out of the laser crosslink subsystem.

- (U) Continue MGS and ground station hardware and software
upgrades to ensure DSP-I compatibility.

4. (W) FY 1991 Planned Program:
- (U) Complete MGS and ground station hardware and software

upgrades to ensure DSP-I compatibility.

- (VI providing the first
_perational laser crosslink with DSP-15.

- (W) demonstrating dual
launch capability and assured access co space.

5. (U) Program to Completion
- (U) Continuing Program
- (U) Emphasis directed toward eliminating/minimizing operational

deficiencies and vulnerabilities, insuring launch capability
by either Titan IV or Space Shuttle, insuring a survivable
DSP through MGS and satellite upgrades, and insuring ground
station data accuracy.

- (U) Plan and execute the transition to the follow-on program,
the Boost Surveillance and Tracking System (BSTS) which is
being developed jointly by the Air Force and Strategic
Defense Initiative Office.

D. (U) WORK PERFORMED BY: The major contractors are TRW, Redondo Beach, CA;
Aerojet ElectroSystems Company, Azusa, CA; IBM, Boulder, CO; Aerospace
Corp., El Segundo, CA; Sandia National Laboratories, Albuquerque, NM;
and Los Alamos National Laboratories, Los Alamos, NM. APSC/Space
Division is responsible for system development and acquisition.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF Impact on

CHANGE Impact of System Capabilities Impact on Schedule IFY 1990 Cost

Tech None None None

Schd None None None

Cost None + 12 months -37,551
NARRATIVE DESCRIPTION OF CHANGES

1. TECHNICAL CHANGES:
2. SCHEDULE CHANGES: Delays the mobile communication survivability

improvements and development of the satellite command capability
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of the Mobile Ground System
3. COST CHANGES: Reduction in RDT&E funds due to general Air Force

budget reduction.

F. (U) PROGRAM DOCUMENTATION:

- (U) Update sheet for the DSP Development Concept Paper No. 58,
I Sep 72 (S).

- (U) DepSecDef memo for SAF (S), Subject: DSARC I for Advanced Warning
Systems, 15 Feb 80; and SAF/AL memo for USAF/CV (S), Subject: DSP
DSARC I Implementation, 3 Mar 80.

- (U) ADCOM ROCs 6-73, 3-77, 4-77, WWMCS OR/ROCs DSP-01-72,
and 13-77 (S).

- (U) MENS for Improved Missile Warning and Attack Assessment, SecDef
memo to SAF(S), 19 Mar 80.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

G. (U) RELATED ACTIVITIES:
- (U) P.E. 0303110F and 0303605F (Defense Satellite Communications

System)
- (U) P.E. 0305119F (Space Boosters)
- (U) P.E. 0305171F (Space Launch Support Program)
- (U) P.E. 0603735F (WWMCCS Architecture)
- (U) P.E. 0603220C (Surveillance, Acquisition, Tracking, and Kill

Assessment). This SDIO-managed PE provides advanced technical
development to support DSP follow-on design.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS

FY 1988 FY 1989 FY 1990 FY 1991 Total
Actual Estimate Estimate Estimate Program

Missile Procurement
Funds (BA 45) 369,243 432,832 372,225 488,938 TBD
Quantity (satellites) 1 2 1 1

Other Procurement
Funds (BA 63) 24,885 5,264 109,714 69,351 TBD

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None
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Program Element: #0102432F Budget Activity:#3 - Strategic Programs
PE Title: Sea Launched Ballistic Missile (SLBM) Radar Warning Systems

A. (U) RESOURCES ($ in Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number & Actual Estimate Estimate Estimate Complete Program
Title

2887 PAVE PAWS
11,178 9,90 4,599 3,891 Cont. TBD

Total 11,178 9,980 4,599 3,891 Cont. TBD

B. (IJ) BRIEF DESCRIPTION OF ELEMENT:

The SLBM Radar Warning
System consists of PAVE PAWS sites at Cape Cod AFS, MA; Beale AFB, CA,
Robins AFB, GA; and Eldorado AFS, TX; and the Perimeter Acquisition
Radar Attack Characterization System (PARCS) in North Dakota.

C. (U) PROGRAM ACCOMPLISHMEhTS AND PLANS:

(V) Project 2887,PAVE PAWS:

The Northeast (NE) and Northwest (NW) sites will undergo a
computer upgrade to provide commonality with the new Southeast (SE) and
Southwest (SW) sites, and

Current capabilities are:
PAVE PAWS PARCS

(U) FY 1988 Accomplishments:
- (U) Acquired new automated data processing (ADP) equipment for the

NE and NW sites for system-wide commonality.

- (U) Conducted system engineering software development, and in-plant
testing to support these upgrades.

U A34I
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Program Element: #0102432F Budget Activity:#3 - Strategic Programs
PE Title: Sea Launched Ballistic Missile (SLBM) Radar Warning Systems

(U) FY 1989 Planned Program:
- (U) Continue system engineering software development, and in-plant

testing for the ADP upgrades (NE and NW sites).

(U) FY 1990 Planned Program:
- (U) Continue system engineering software development and in-plant

testing for the ADP upgrades (NE and NW sites).
- (U) Initiate installation and on-site testing at NE site.

(U) FY 1991 Planned Program:
- (U) Complete system engineering and software development for ADP

upgrades (NE and NW sites).
- (U) Complete on-site installation and testing at the NE site.
- (U) Initiate installation and on-site testing at the NW site.

(U) Program to Completion:
- (U) This is a continuing program. Subsequent efforts will be

implemented as necessary to accommodate evolving Tactical
Warning and Attack Asstssment needs.

(U) Work Performed By:
Prime contractor: Raytheon Corporation, Wayland, MA.
Major subcontractors: Control Data Corporation, Minneapolis, MN
(Hardware) and TRW, Redondo Beach, CA (software).
Program management: Air Force Systems Command's Electronic Systems
Division, Hanscom AFB, MA, with North American Aerospace Defense
Command (NORAD), Space Command, and Air Force Communications
Co uand.
General system engineering: MITRE Corporation, Bedford, MA.

(U) RELATED ACTIVITIES:
- (U) Program Element 00102431F, Defense Support Program
- (U) Program Element #0102423F, Ballistic Missile Early Warning

System
- (U) Program Element #0102424F, SPACETRACK

- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) )THER APPROPRIATION FUNDS

Other Procurement (BA 63)
FY 1988 FY 1989 FY 1990 Fy 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Cost 5,593 1,769 2,760 2,991 Continuing TBD

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: None
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0102433F Budget Activity: #3 - Strategic Programs
PE Title: NUDET Detection System (NDS)

A. (U) RESOURCES ($ in Thousands)
Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number Title Actual Estimate Estimate Estimate Complete Program
XXXI NUDET Detection System (NDS)

7,272 10,806 6,735 3,131 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT:
The Unified and Specified Commands require a highly survivable
capability to detect, locate, and report any nuclear detonation
(NUDET) on a global basis in near real time. NUDET information
supports post-impact selection of appropriate retaliatory options in
response to a nuclear attack against North America, as well as
strike confirmation, and damage assessment. NUDET information is
vital to the effective management of U.S. forces through the trans-
and post-attack phases of a nuclear conflict. Reports to command
centers of weapon effectiveness will be vital in managing strategic
reserve forces and re-establishing a command structure. NDS data
could be a major information component during negotiations to termi-
nate a nuclear conflict. The NUDET Detection System consists of
sensors integrated on the operational Navtar Global Positioning
System (GPS) satellites plus a user segment consisting of Ground/
Airborne Integrated Terminals (G/AIT). The NDS satellite payload
consists of X-ray, optical and electromagnetic pulse (EMP) sensors.
These sensors, when coupled with the extremely precise GPS timing
capability, will provide location of nuclear bursts worldwidel

These data are cross-linked to other GPS/
NDS satellites which act as relay points. This cross-linking of
information, when used with at least 18 satellites, will allow a
user on one side of the earth to receive NUDET data from the
opposite side. A broad range of users (National Command Authori-
ties, Strategic Air Command, US Space Command, other Unified and
Specified Commands) will receive NUDET data, direct from the space-
craft, OD the precise location, yield, count, time, and height of
hurst.

This program element compli-

ments PE 0301357F which provides for the integration of these NDS
sensors on GPS spacecraft.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U; Project XXXI, NUDET Detection System:
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Program Element: 0102433F Budget Activity: 3 - Strategic Programs
PE Title: NUDET Detection System (NDS)

This project develops the EMP sensor for the GPS satellites and
develops the Ground/Airborne Integrated Terminal (G/AIT) to pro-
vide authorized users direct receipt of NDS nuclear detonation
data. It also provides multiple redundancy of the data trans-
mission for increased system availability and survivability.

(U) FY 1988 Accomplishments:
- (U) Continued integration efforts for the NDS payload on the

GPS production spacecraft.
- (U) Continued G/AIT and EMP sensor development and DT&E.
- (U) Began the NDS terminal reliability im-provement program.
- (U) Initiated G/AIT procurement for high priority users.
- (U) Completed satellite-to-satellite crosslink development.

(U) FY 1989 Planned Program:
- (U) Begin engineering development and requalification of the

NDS payload for the GPS replenishment satellites.
- (U) Begin aircraft Integration/modification activities to sup-

port Development Test and Evaluation (DT&E) of the G/AIT.
- (U) Install FSD G/Alr at SAC's Proof-of-Concept/Experimental

Testbed (POC/ET) and DCA's Modular Building Block (MBB) to
support testing for the ground configuration.

- (U) Continue the G/ArT reliability improvement program.
- (U) Insert/retrofit new antenna technology into G/AITs.
- (U) Perform enhancements to FSD software for final production

configuration.
- (U) Continue production activities.

(U) FT 1990 Planned Program:
- () Conclude G/AIr development and continue production to

satisfy user requirements.
- (U) Continue integration/testing activities of FSD G/Airs.
- (U) Continue integration engineering for NDS airborne user

terminal and start DT&E on E-4B NEACP aircraft.
- (U) Complete engineering development and start requalification

of NDS sensors for installation into GPS Block IR
satellites.

- (U) Complete FSD software enhancements and new antenna techno-
logy insertion/retrofit for G/AiTs.

(U) FY 1991 Planned Program:
- (U) Continue integration, field testing, ard preoperational

support of FSD G/AITs.
- (U) Begin development of fixes for deficiencies identified

during DT&E.
- (U) Begin development of required operational improvements.
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Program Element: I012433F Budget Activity: #t3 - Strategic Programs
PE Title: NUDET Detection System (NDS)

(U) Program to Completion:
- (U) This is a continuing program.
- (U) NDS sensor design and production are keyed to the GPS

satellite schedule.
- (U) Outyear RDT&E funds will support the development of fixes

for deficiencies identified during DT&E and required
system operational improvements.

(U) Work Performed By: System development and procurement is
accomplished by Alz Force Systems Command's Space Division.
Los Angeles AFB. CA

Rockwell
International, Seal Beach, CA, integrates the NDS sensors on
GPS satellites and produces the EMP sensor. Science Applica-
tions International Corporation, Manhattan Beach, CA, and the
Aerospace Corporation, El Segundo, CA, provide systems engin-

eering support. Sandia National Laboratories, Albuquerque,
NM, and Los Alamos National Laboratory, Los Alamos, NM, are
under contract to the Department of Energy to produce the
X-ray and optical nuclear detonation sensors. Texas Instru-
ments, Dallas, TX, is developing and will produce the G/AIT.
E-Systems, Garland, TX, is developing the EMP receiver/pro-
cessor for the satellite.

(U) Related Activities:
- (U) Program Element #0305165F, Global Positioning System

(GPS) Space Segment.

- (U) Program Element #/0301357F, NUDET Detection System (NDS).
- (U) Program Element #0305999F, Data Analysis.
- (U) Program Element #0302015F, NEACP/E-4B Class V

Modifications.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds ($ in Thousands):

Missile erocurement (BA 27):

FY 1988 FY 1989 FY 1990 FT 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Cost 11,900 0 0 18,112 Continuing TBD
Quantity 4 0 0 0 Continuing TBD

Other Procurement, BA 83
Funds 14,170 0 0 0 Continuing TBD
Quantity 2 0 0 0 Continuing TBD

(U) International Cooperative Agreements: Not Applicable.
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Program Element: 0303131F Budget Activity: 3 - Strategic Programs
PE Title: Minimum Essential Emergency Communications Network (MEECN)

A. (U) RESOURCES ($ In Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FTY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program
2832 Very Low Frequency/Low Frequency (VLF/LF) Improvements

35,986 21,424 14,699 2,421 Cont. TBD
2834 Ground Wave Emergency Network (GWEN)

13,694 18,996 1,099 249 6,285 266,205

Total 49,680 40,420 15,798 2,670 Cont. TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This element is the Air Force portion of
a continuing program supporting the Chairman, Joint Chiefs of Staff,
who is responsible for delivering the National Command Authority's
decision in a precise and timely manner

Current emphasis is on improved command,
control and communications to improve survivability, endurability and
performance under adverse nuclear and jamming conditions. MEECN VLF/LF
improvements project consists of communication systems specifically
designed'

The MEECN GWEN project provides a
communications system specifically designed for command and control of
strategic forces in pre- and early trans-attack phases of conflict.
Communications in the VLF/LF region of the spectrum have attributes
useful in strategic communications. These include low ambient
propagation loss, significant penetration of sea water, and good
performance in a nuclear disturbed environment.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project 2834 Ground Wave Emergency Network: This project defines,
develops, tests, and deploys a proliferated ground wave
communications system. This system provides U.S. strategic forces
with the ability to maintain critical continental United States
(CONUS) long-range command and control communications connectivity
despite ionospheric disturbances caused by high altitude nuclear
detonations. The network will handle low speed data messages (100
words per minute) for tactical warning, CINCNORAD assessment,
positive control launch of the bomber forces, and emergency
actions message dissemination to CONUS commanders, and bomber
forces. Survivability for this system is provided primarily by
proliferated relay nodes, using unmanned electromagnetic pulse (EMP)
hardened, low-frequency, ground wave radio equipment. The Thin Line
Connectivity Capability (TLCC) is the prototype network and
interconnects national command centers, warning sites, and strategic
bomber/tanker bases and contains 56 relay nodes. Initial
Operational Capability is scheduled for late FTY 1989. The
follow-on phase, called the Final Operational Capability (FOC),
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expands the total number of relay nodes to 96 and adds additional
users with a planned completion in the mid-1990's. Strategic force
commanders and units (equipped with EMP-hardened, secure radio
equipment) interact with nearby relay nodes for participation in the
network.

(U) FY 1988 Accomplishments:
- (U) IOT&E of the system was completed and development of airborne

command post terminals progressed.
- (U) Development of peculiar support equipment and integration kits

to be used with airborne command post terminals began.
- (U) Development planning for portable receive-only terminals for SAC

dispersal bases began.
- (U) Production decision to proceed with the Final Operational

Capability network was made.
(U) FY 1989 Planned Program:
- (U) Development for a new dual frequency MEECN receiver begins.
- (U) Development of airborne terminals and their integration kits

completes, peculiar support equipment continues, and portable
terminals begin.

(U) FY 1990 Planned Program:
- (U) Previous efforts and their associated testing will be completed

and production of EC-135C airborne terminals begins.
(U) FY 1991 Planned Program:

- (U) Completion of residual tasks is planned and procurement of
portable terminals occurs.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: Air Force Systems Command's Electronic Systems
Division, located at Hanscom AFB, MA, has managerial responsibility
for the described project. Major contractors are General Electric,
Camden, NJ and Contel, Fairfax, VA. Mitre Corporation, Burlington,
MA, provides system engineering support.

(U) Related Activities: PE 0101312F, PACCS/WWABNCP System EC-135 Class V
Modifications, contains funding for GWEN EC-135C aircraft
modification. There is no unnecessary duplication of effort within
the Air Force or the Department of Defense. PE 0604312F, ICBM
Modernization (Rail Garrison), contains funding for completion of
dual frequency MEECN receiver development.

(U) Other Appropriation Funds:

FY 1988 FY 1989 FY 1990 FY 1991 "otal
Actual Estimate Estimate Estimate Program

Other Procurement, BA 83
Funds 36,100 5,199 5,614 25,812 113,580
Aircraft Procurement, BA 5
Funds 6,200 6,000 12,200

(U) International Cooperative Agreements: Not Applicable.
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Program Element: #0303131F Project Number: 2832
PE Title: Minimum Essential Emergency Budget Activity: 3- Strategic Programs

Communications Network (MEECN)

A. (U) RESOURCES ($ In Thousands)
Project Title Very Low Frequency/Low Frequency (VLF/LF) Improvements
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

VLF/LF Improvements
35,986 21,424 14,699 2,421 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project consists of improvements to our VLF/LF communications
system to extend range, improve resistance to jamming and nuclear
effects, and increase message accuracy at all ranges. It includes
adding VLF/LF receivers in B-lB and B-52H aircraft [Miniature Receive
Terminal (MRT)], improving VLF/LF transmission with an enhanced power
transmitter and improved trailing wire antenna on EC-135 and E-4B
airborne command post aircraft [High Power Transmit Set (HPTS)], and
development of VLF/LF improved transmitters (Diversity Reception
Equipment (DRE)]. Project also provides Air Force on-going support to
JCS MEECN improvements requirements. System improvements are based
upon validated requirements of the Strategic Air Command and the other
Single Integrated Operational Plan Commanders-in-Chief system
deficiencies as reported by the Defense Communications Agency, and
priorities of the Joint Chiefs of Staff.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplichments:
- (U) Development of MRT and depot support equipment continued, and

MRT flight test and IOT&E of B-52H and B-IB was completed.
- (U) Development of Joint Navy/Air Force HPTS continued with design

and beginning fabrication of EC-135 engineering development
models.

- (U) DRE development continued with fabrication and testing of
engineering development models.

(U) FY 1989 Planned Program:
- (U) HPTS development continues and includes prototype testing and

prototype installation Into EC-135 aircraft.
- (U) MRT depot support equipment development and reliability

testing completes and B-IB and B-52H production begins.
- (U) Air Force support to MEECN improvements requirements continues

and DRE development and testing completes.

(U) FY 1990 Planned Program:
- (U) HPTS development and Initial Operational Test and Evaluaition

(IOT&E) for EC 135 will complete and development of E-4B
begins.

- (U) Air Force support to on-going MEECN improvements requirements
continues.
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(U) FY 1991 Planned Program:
- (U) Air Force support to on-going MEECN improvements continues and

includes support for interoperability testing, threat studies,
new VLF/LF modes and VLF/LF system improvements.

- (U) HPTS EC-135 production begins and MRT B-52H production
continues.

(U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: Major contractors are Rockwell International,
Richardson, TX (MRT and HPTS); Sonicraft Incorporated, Chicago IL
(DRE); Analytical Systems Engineering Corporation, Burlington, MA;
Mitre Corporation, Bedford, MA; and Dual and Associates, Arlington,
VA. Air Force Systems Command's Electronic Systems Division, located

at Hanscom AFB, MA, has managerial responsibility for the described
programs, except for the HPTS program for which the Navy's Naval
Airborne Strategic Communications, PMA 271, Crystal City, VA, has
responsibility.

E. (U) COMPARISON WITH AMENDED FY 1988/1989 DESCRIPTIVE SUMMARY:

TYPE OF I Impact of System Capabilities Impact on Schedule Impact on
CHANGE FY 1990 Cost

Tech YES

Schd YES

Cost +5919

NARRATIVE DESCRIPTION OF CHANGES
1. (U) TECHNICAL CHANGES: Development of the HPTS for the E-4B has

been added to original HPTS program and will provide a more
reliable and logistically supportable system to replace the
current system.

2. (U) SCHEDULE CHANnES: Previous Descriptive Summary shows MRT
production Contract Award as Jul 1988 vs 2nd Qtr FY 89 and B-IB
FOC as Apr 1991 vs TBD. MRT production has been delayed due to
a slip in completion of reliability testing at the contractor
facility. B-IB FOC is delayed due to higher than estimated
contract cost for group A retrofit (racks, cabling, and antenna
installation) of aircraft 2-31. Aircraft 32-100 group A's were
installed in aircraft production line and are awaiting
production of group B. Aircraft 8-31 Group A and B are also
funded, but aircraft 2-8 MRT completion is deferred until
funding issue is resolved. Previous Descriptive Summary shows
completion of DRE Development, Test, and Evaluation (DT&E) in
Nov 88 but that is now projected to slip to July 1989. Delay
is due to design and manufacturing problems.
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3. (U) COST CHANGES: Cost change due to addition of HPTS FSD fcz E-4B
aircraft in FY 1990.

F. (U) PROGRAM DOCUMENTATION:

SAC ROC 7-71, 22 Apr 1971
MRT TEMP, 1 Mar 1986
MROC 2-80, 3 Feb 1983
MROC 18-83, 31 Aug 1983

G. (U) RELATED ACTIVITIES:
- PE 0101126F, B-IB Squadrons, contains funding for MRT retrofit

modification.
- PE 0101312F, PACCS/WWABNCP System EC 135 Class V Modifications,

contains funding for HPTS aircraft modification.
- The HPTS is a joint development with Navy as lead. A Memorandum of

Agreement is maintained at the Assistant Secretaries of the Air Force
and Navy level.

- There is no unnecessary duplication of effort within the Air Force or
the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS

FY 1988 FY 1989 FY 1990 FY 1991 Total
Actual Estimate Estimate Estimate Program

Aircraft Procurement,
Funds BA 5 0 10,600 0 0 55,300
(B-lB MRT)

Funds BA 5 0 13,100 14,801 14,768 68,700
(B-52H MRT)

Funds BA 5 0 0 0 19,000 136,000
(EC-135 HPTS)

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE:

- (U) MRT Milestones
Production Contract Award 2nd Qtr FY 89
B-lB FOC TBD
B-52H FOC FY 96

- (U) HPTS Milestones
FSD Contract Award Apr 1987
Delivery of first eng development models 2nd Qtr FY 1989
Air Force Production Decision 2nd Qtr FY 90

- (U) DRE Milestone
In-plant Development Test and Evaluation Jul 1989
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0303152F Budget Activity: C3 Programs
PE Title: USAF WWMCCS Information System (AFWIS)

A. (U) RESOURCES (S in Thousands)
Proiect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete r

3155 USAF WWMCCS Information System
5,020 2,307 3,435 3,700 2,658 17,120

Total 5,020 2,307 3,435 3,700 2,658 17,120

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Air Force WIS (AFWIS) program
implements the Joint WIS modernization program at Air Force WWMCCS
sites. This includes the purchase and fielding of Local Area
Networks, Lan Control Centers/Security Monitors, Automated Message
Handlers and Joint Mission Processing Equipment.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 3155. USAF WWMCCS Information System: Implements Joint
WIS Modernization Program at Air Force sites.

(U) FY 1988 Accomplishments:
- (U) Initiated major site planning and design activities
- (U) Defined common Air Force interfaces
- (U) Installed and integrated hardware at the Operational

Test Site

(U) FY 1989 Planned Program
- (U) Complete site planning and design for AF sites
- (U) Start installation of local area networks and

workstations at AF operational sites

(U) FY 1990 Planned Program
- (U) Complete installation of local area networks and

workstations at AF operational sites
- (U) Install automated message handling system at the AF

operational test site.
- (U) Determine site requirements for the implementation of

the joint application software

(U) EY 1991 Planned Program:
- (U) Start installation of automated message handling

system at AF operational sites
- (U) Install database machine at the AF operational

test site
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Program Element: #0303152F Budget Activity: C3 Programs
PE Title: USAF WWMCCS Information System (AFWIS)

(U) Work Performed By: Air Force Systems Command,
Electronic Systems Division, Hanscom AFB, MA. The
Engineering and Integration contractor is GTE Systems,
Billerica, Massachussetts.

(U) Related Activities:
- (U) Program Element #0303154F, WIS Joint Program.
- (U) There is no unnecessary duplication of effort within

the Air Force or the Department of Defense

(U) Other ARDrooiation Funds: ($ in Thousands)

Other Procurement:
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Cost 0 9,729 20,414 22,074 103,941 156,158

(U) International Cooperative Agreements: Not applicable.
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FY 1990/1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

Program Element: #0303154F Project Number: 6322931
PE Title: WWMCCS Information System (WIS) Joint Program Management Office

(JPMO) Budget Activity: #3.

Project Title: WIS

POPULAR NAME: WIS JPMO

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands):

SCHEDULE FY 1988 FY 1989 FY 1990 FY 1991 TO COMPLETE
Program Blk B AMHS Decision Blk C MS II-
Milestones N/A MS II-SeD89 TBD
Engineering Blk A Blk B RI Blk B R2 Blk B R2&3 &
Milestones AMH CDR- PDR-Dec88, Design & Blk C FSD-TBD

Jun88 CDR-May89 RFP JMPE
Award-TBD

T&E LAN EOA-Jun89 Blk B RI DT&E Blk B RI EOA Blk B&C DT&E,
Milestones N/A LAN DT&E-Apr89 Blk A IOT&E IOT&E-TBD

Contract
Milestones Ongoing Ongoing Ongoing Onzoins Ongoing
BUDGET PROGRAM TOTAL

($000) FY 1988 FY 1989 FY 1990 FY 1991 (TO COMPLETE)

Major
Contract 9,200 31.227 51.742 54.106 1.0559 6
Support
Contract 7.600 25,500 16,134 9,644 199,478
In-House
Support .000 1.900 1.466 1.378 28.497
GFE/
Other .324 5,812 3,667 3,444 142,464

1,424,000
TOTAL 19.124 64.439 73.009 68,572 (845 .72. ...
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Program Element: #0303154F Project Number: 6322931
PE Title: WWMCCS Information System (WIS) Joint Program Management Office

(JPMO) Budget Activity: #3

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project includes tasks to modernize the data collection and
processing (automatic data processing (ADP)) element of the Worldwide
Military Command and Control System (WWMCCS) to provide command and
control (C2) information for the National Command Authorities (NCA);
support strategic and conventional planning and control of forces;
provide an effective crisis action management system; support
execution planning and monitoring; and provide supportability and
sustainability of the information system for command and support of
forces. The program is divided into three incremental blocks. The
first increment, Block A, provides a much needed automated message
handling facility, a local area network (LAN), and powerful desk-top
workstations which multiply the effectiveness and timeliness of the
operational staffs. The next increment, Block B, fields the initial
joint mission applications software and modernized hardware. This
phase focuses on supporting deployment of military forces and
execution of military operations under time-urgent conditions. Block
B will be developed in three releases. Release 1 will provide the
initial single user-view of the numerous disparate Joint Operations
Planning and Execution Systems (JOPES) for forces planning. Release
2 will continue the modernization and integration of the systems, and
will provide a modern data base management environment to the WWMCCS
standard ADP environment. Release 3 will complete the modernization
and field JOPES, Increment 1, and a new hardware environment (if
sizing requirements justify the need). The third increment of WIS,
Block C, will bring significant new capabilities (JOPES, Increment
2) to the Unified and Specified Commands and Joint Staff for strategy
determination, development of suitable military options, and
identification/evaluation of courses of action to carry out military
options.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) AMHS Critical Design Review completed.
- (U) Continue LAN and AMHS DT&E.
- (U) Completed installation of LANs at the Operational Test Sites.
- (U) Continued Block B Release I design and prototyping.

(U) FY 1989 Planned Program:
- (U) Complete LAN DT&E.
- (U) Conduct LAN Integrated Systems Test (IST).
- (U) Conduct LAN Early Operational Assessment.
- (U) LAN purchase decision based on Early Operational Assessment.
- (U) Deploy Workstations.
- (U) Conduct Block B Release I Preliminary and Critical Design

Reviews.
- (U) Conduct Block B Defense Acquisition Board (DAB) Milestone II

review.
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Program Element: #0303154F Project Number: 6322931.
PE Title: WWMCCS Information System (WIS) Joint Program Management Office

(JPMO) Budget Activity: #3.

(U) FY 1990 Planned Program:
- (U) Install LANs at operation sites.
- (U) Complete AMHS DT&E and IST.
- (U) Complete DT&E Block B, Release 1.
- (U) Start IST Block B, Release 1.

(U) FY 1991 Planned Program:
(U) Conduct Block A IOT&E.

- (U) AMHS decision from IOT&E.
- (U) Continue to deploy LANs.
(U) Complete IST Block B, Release 1.
(U) Deploy Block B, Release 1.
(U) Release RFP Block B, Release 2.
(U) Contract Award Block B, Release 2.
(U) Begin Design Block B, Release 2.
(U) Begin Block C Definition.
(U) Analyze hardware sizing requirements.

(U) Program to Completion:
- (U) Deploy AMHS.
- (U) Begin Design Block B, Release 3.
- (U) Complete Block B Release 2 and 3 full-scale development,

operational testing and deployment.
- (U) Release 3 joint mission processing environment contract

awarded.
- (U) Block C DAB Milestone II, FSD, OT and deployment.

D. (U) WORK PERFORMED BY: I'he major contractors are: CTE,
Billerica, MA; IBM, Gaithersburg, MD; the major support
contractors are: MITRE, McLean, VA/Bedford, MA; and RMS
Technologies, Trevose, PA.

E. (U) COMPARISON WITH FY 1988 DESCRIPTIVE SUMMARY:

I Impact on
Type of Impact of Impact on FY 1990
Change System Ca~abilities Schedule Cost(S000)

Tech NONE NONE NONE

Sched NONE +12 Months NONE

Cost YES YES -21,503

NARRATIVE DESCRIPTION OF CHANCES

1. (U) TECHNICAL CHANGES: NONE

2. (U) SCHEDULE CHANCES: Block A, IOT&E and AMHS decision from IOT&E
slips 9 months. Block B, Release 2, and Block C definition slip 12 months.
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Program Element: #0303154F Project Number: 6322931
PE Title: WWMCCS Information System (WIS) Joint Program Management Office

(JPMO) Budget Activity: #3 .

3. (U) COST CHANGE: Previous Descriptive Summary shows $94,512 thousand
in FY90 vs current $73,009 thousand. This reduces program concurrency and
will result in a one year delay of Block B, Release 2 and 3 fielding. In an
effort to meet operational capability requirements, an ASD(C31) initiative to
satisfy WIS requirements using commercial-off-the-shelf products and an
integration strategy is being considered by the C31 Systems Committee of the
Defense Acquisition Board and may result in a change of the executive agency
from the Air Force to the Defense Communications Agency in mid-FY89.

F. (U) PROGRAM DOCUMENTATION:

JMENS - Feb 82

MROC - Sep 83
OIR Including JOPES ROC - Jul 83.
COEA - Mar 85
ILSP - May 85
TEMP - Jun 85

DCP - Sep 85
TEMP - Sep 87

DCP - Sep 87

DCP - Mar 88

TEMP - Sep 88

G. (U) RELATED ACTIVITIES:
- (U) Program Flement(PE) #0303151F Worldwide Military Command and

Control System (WWMCCS).
- (U) PE #0303152F Air Force WIS.
- (U) PE #0303152A Army WIS.
- (U) PE #0303152N Navy WIS.
- (U) PE #0303152K Defense Communications Agency WIS.
- (U) PE #0303152H Defense Nuclear Agency (WWMCCS ADP).
- (U) PE #0901119M Marine Corps (Management Headquarters (Admin)).
- (U) Coordination and Guidance is processed through the WIS JPMO.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

H. (U) OTHER APPROPRIATION: Not Applicable.

I. (U) TEST AND EVALUATION DATA: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0303601F Project: #2487
PE Title: Milstar Satellite Communications System Budget Activity: 3 -

(Air Force Terminals) Strategic Programs
Project Title: Milstar

POPULAR NAME: MILSTAR

A. () SCHEDULE/BUDGET INFORMATION ($ in Thousands):

SCHEDULE FY 1988 FY 1989 FY 1990 [FY 1991 To Complete
Program Terminal
Milestones N/A N/A N/A MS IIIB FY 92

Engineering Complete System End-
Milestones FCA/PCA to-End Test N/A N/A

T&E Interoper- C-18 Flight System IOT&E,
Milestones ability Tests N/A N/A 3rd Qtr,

Demos I FY 92
Contract MS IIIA LRIP Last Year MS IIIB
Milestones Ongoing Contract Ongoing LRIP Contract

Award Award

BUDGET Program Total
($000) FY 1988 FY 1989 FY 1990 FY 1991 (To Complete)
Major
Contract 127,056 22b,875 125,693 45,015 Continuing

Support
Contract 7,300 15,100 11,800 11,200 Continuing

In House
Support 15,400 9,600 7,500 6,400 Continuing

GFE/
Other 46,400 49,400 65,200 49,300 Continuing

Total 196,156 302,975 210,193 104,915 Continuing

UNCLASSIFIED
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PE: #0303601F Project: #2847
PE Title: Milstar Satellite Communication System Budget Activity: 3_

(Air Force Terminals) Strategic Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This program develops and acquires Air Force Satellite Communication
(AFSATCOM) Ultra High Frequency terminal modifications, transponder
test set upgrades, and gap filler AFSATCOM payloads, required for
transition to the Milstar satellite system. It also provides
resources for development and acquisition of Milstar Extremely High
Frequency terminals for the Air Force. The Milstar satellite system
will provide a highly survivable, jam-resistant, worldwide, secure
communications system to support the President and the military
Commanders-in-Chief for command and control of selected United States

strategic and tactical forces in all levels of conflict.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (M) FY 1988 Accomplishments:

- (U) Began installation of force element and command post dual
modem and radio upgrades

- (U) Successfully demonstrated interoperability between Air Force,

Navy and Army terminals
- (U) Installed/ground tested C-18 terminal flight testbed

against on-orbit Fleet Satellite (FLTSAT) EHF package
- (U) Successfully tested terminal against Design Verification

Satellite
- (U) Continued terminal Functional Configuration Audit/Physical

Configuration Audit (FCA/PCA) activity
- ( ) Continued fabrication and deployment of Engineering

Development Model (EDM) terminals for EC-135C aircraft and
selected ground sites to support_

- (U) Completed Independent Cost Analysis (Briefed OSD 15 Nov 88)
(U) Began Full Scale Development of Low Volume Force Element

(LVFE) terminal

2. (U) FY 1989 Planned Program:

- (U) Continue installation of force element and command post dual
modem and radio upgrades

- (U) Complete terminal FCA/PCA
- (U) Continue C-18 flight test program
- (U) Continue fabrication and installation of EDM terminals for

EC-135C aircraft and selected ground sites
- (U) Begin facility modifications of Mission Control Complex (MCC)

at the Consolidated Space Operations Center at Falcon AFS, Co.
- (U) Begin terminal Low Rate Initial Production (Milstone IIIA)
- (U) Continue interoperability testing with Enhanced Design

Verification Model (EDVM) satellite
- (U) Continue LVFE efforts

3. (U) FY 1990 Planned Program:

- (U) Continue installation of force element and command post dual
modem and xadio upgrades
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UNCLASSIFIED
PE: #0303601F Project: #2847
PE Title: Milstar Satellite Communication System Budget Activity: 3 -

(Air Force Terminals) Strategic Programs

- (U) Complete C-18 flight test program
- (U) Continue fabrication and installation of EDM terminals for

EC-135C aircraft and selected ground sites
- (U) Complete MCC facility modifications of MCC at Consolidated

Space Operations, Falcon AFB, Co
- (U) Continue Low Rate Initial Production
- (U) Continue LVFE effort

4. (U) FY 1991 Planned Program:

- (U) C.mpleti installation of force element and command post
dual modem and radio upgrades

- (U) Complete fabrication and installation of EDM terminals for
EC-135C aircraft and selected ground sites

- (U) Complete Low Rate Initial Production (Full Scale Production
begins, Milestone IIIB, FY 92)

- (U) Continue LVFE development

5. (U) Program to Completion:

- (U) Begin Full Scale Production (Milestone IIIB)
- (U) Complete development and begin production of LVFE
- (U) Milstar is a continuing program

D. (U) WORK PERFORMED BY: Milstar terminals are being developed by Raytheon
Company. Sudbury, MA and Rockwell International, Dallas, Tx. Federal
Research Center support is provided by the MITRE Corporation,
Bedford, MA, and Lincoln Laboratory, Bedford, MA.

E. (U) COMPARISON WITH FY 1988/1989 DESCRIPTIVE SUMMARY:

TYPE OF Impact on System Impact on Impact on
CHANGE Capabilities Schedule FY 1990 Cost

Tech None None None

Sched None None None

Cost None None -9,038

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None

2. (U) SCHEDULE CHANGES: None

3. (U) COST CHANGES: Department of Defense reductions

F. (U) PROGRAM DOCUMENTATION:

- 2s..L Milstar Communications, Control and Operations
Concept (JMCCOC), Volume I (May 1985) and Volume II (Mar 1988)
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UNCLASSIFIED
PE: #0303601F Project: #2487
PE Title: Milstar Satellite Communication System Budget Activity: 3

(Air Force Terminals) Strategic Programs

G. (U) RELATED ACTIVITIES:

- (U) PE 0303603F (Milstar Satellite Communications System (Space and

Mission Control)
- (U) PE 0604577F (EHF Satellite Communications)
- (U) PE 0303142A (Tactical Communications Ground Environment)
- (U) PE 0303109N (Satellite Communications)
- (U) PE 0303605F (Satellite Communications Terminals)
- (U) PE 0305119F (Space Boosters)
- (U) PE 0303603N (Milstar Satellite Communications System)
- (U) PE 0101113F (8-52 Squadrons)
- (U) PE 0101126F (B-iB)
- (U) PE 0101213F (Minuteman Squadrons)
- (U) PE 0101312F (Post Attack Command and Control System/Worldwide

Command Post, EC-135H/J/P)
- (U) PE 0208019F (Tactical Cryptologic Activities, RC-135)
- (U) PE 0302015F (National Emergency Airborne Command Post, E-4B)
- (U) There is no unnecessary duplication of effort within AF or DoD.

H. (U) OTHER APPROPRIATION FUNDS ($ In Thousands):

Program Total
FY 1988 FY 1989 FY 1990 FY 1991 (To Complete)

Aircraft Procurement (BA 10)
Funds (PE 0302015F) N/A 26,900 12,200 9,000 48,100

Initial Spares N/A 652 0 0 Continuing
Quantity (Terminals) NIA 2 1 1 4

Funds (PE 0101312F) N/A 12,800 34,600 31,900 Continuing

Initial Spares N/A 2,200 4,942 512 Continuing
Quantity (Terminals) N/A 1 4 4 Continuing

Funds (PE 0303601F)* N/A 0** 53,000 20,900 Continuing
Initial Spares N/A 0 11,765 2,097 Continuing

Quantity (Term/HHM/TDS) N/A 0/0/0"* 0/649/29 1/125/8 Continuing

Other Procurement* (BA 16)

Funds N/A 73,101-* 102,352 176,056 Continuing

Initial Spares N/A 3,570 11,523 13,143 Continuing
Quantity (Term/HHM/TDS) N/A 4/103/7 9/79/7 21/0/0 Continuing

Military Construction (BA 14)
Funds N/A 4,000*** 330 3,550 Continuing

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Appiicabie.

*Procures EHF/UHF Terminals as well as Handheld Modules/Time Distribution

Subsets (HRM/"P)S) for AWSATCOM Upgrade
**Approp Conf zeroed FY89 PB request ($20.5M APAf) to procure 254 HHM and 11

TDS, and re-instated ($8.923M) to procure 103 HHM and 7 TDS.

***Funds inadvertently placed in PE 030605F, Air Force Satellite Terminals
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0303603F Project: #2932

PE Title: Milstar Satellite Communications System Budget Activity: 3_.
(Space and Mission Control) Strategic Programs

Project Title: Milstar

POPULAR NAME: MILSTAR

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands):

SCHEDULE FY 1988 FY 1989 FY 1990 FY 1991 To Complete
Program MCE: MS IIIA MCE: MS IIIB,
Milestones NIA N/A N/A Jan, FY 91; 1st Qtr,

FY 92;
Satellite:
MS III, 1st
_tr, FY 92

Engineering System End-
Milestones MCE CDR to-End Test N/A N/A

T&E MCE EOA, System IOT&E,
Milestones N/A N/A N/A Oct, FY 91 3rd Qtr,

FY 92

Contract
Milestones Ongoing Ongoing Ongoing MCE LRIP Complete FSD

BUDGET Program Total
($000) FY 1988 FY 1989 FY 1990 FY 1991 (To Complete)
Major
Contract 358,452 246,583 374,637 Continuing

Support
Contract 23,000 23,000 23,000 Continuing

In-House
Support 795 844 844 Continuing

GFE/
Other 2,532 2,351 1,611 Continuing

Total _ 384,779 272,778 400,092 Continuing
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Program Element: #0303603F Project: #2932
PE Title: Milstar Satellite Communications System Budget Activity: 3 -

(Space and Mission Control) Strategic Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
The Milstar Satellite Communications System is a joint service
program to develop and acquire the Milstar Extremely High Frequency
(EHF) satellite, its mission control segment, and new or modified
communications terminals. The Milstar system will provide a highly
survivable, jam-resistant, world-wide, secure communications system
to meet the minimum essential wartime communications needs of the
President and Commanders-in-Chief to command and control selected Air
Force strategic and tactical forces through all levels of conflict.
It will also support other high priority users in crisis/contingency
situations. This Program Element (PE) funds for development of the
Milstar satellite and its associated Mission Control Elements (MCE).

C. (L ) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:

- (U) Continued final bus assembly for Developmental Flight
Satellite #1 (DFS-l) and initial integration of the payload
onto the spacecraft

- (U) Continued fabrication of DFS-2 and DFS-3, and ordered long
lead parts for DFS-4

- (U) Conducted compatibility testing between communications
payload and Service terminals

- (U) Conducted system level CDR for MCE
- (U) Continued IOT&E planning for MCE
- (U) Completed MCE platform study and conducted platform design

for future installation of engineering development model MCEs
- (U) Continued launch system integration efforts
- (U) Initiated Mission Control Segment integration at Consolidated

Space Operations Center
- (U) Completed Independent Cost Analysis

2. (U) FY 1989 Planned Program:

- (U) Continue DFS-1 hardware and software integration
- (U) Complete bus integration
- (U) Deliver DFS-1 payload to prime contractor
- (U) Continue launch vehicle integration
- (U) Continue qualification testing and system level acceptance

testing
- (U) Conduct enhanced compatibility testing between communica-

tions payload and all three Service terminals
- (U) Continue fabrication of DFS-2 and DFS-3 and start DFS-4
- (U) Continue acquisition of long lead parts for DFS-4
- (U) Complete planning for Mission Control Complex (MCC) at the

ronsolidated Space Operations Center at Falcon AFS, CO, and
begin activation

- (U) Begin installation of engineering development model MCEs

3. (U) FY 1990 Planned Program:

- (U) Complete assembly of DFS-1
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Program Element: #0303603F Project: #2932
PE Title: Milstar Satellite Communications System B,.dget Activity: 3 -

(Space and Mission Control) btrategic Programs

- (U) Continue fabrication of DFS-2 and DFS-3, ano exercise
fabrication option for DFS-4

- (U) Order long lead parts for DFS-5
- (U) Conduct system level end-to-end testing using DFS-l, MCE and

terminals of all Services
- (U) Continue activation of Milstar Master Control Center (MMCC)

and Mission Control Center (MCC) at Consolidated Space
Operations Center (CSOC)

- (U) Conduct IOT&E of MCE
- (U) Continue installation of development model MCEs

4. (U) FY 1991 Planned Program:

- (.)

- ( )
- ( )
- ( )
- ( )
- (U) Order long lead parts for first production satellite, #6
- (U) Award MCE Low Rate Initial Production (LRIP) contract

- (U) Activate MMCC and MCC at CSOC
- (U) Continue integration of engineering development model MCEs

- (U) Conduct detailed planning for Milstar system-level IOT&E

- (U) Conduct MCE IOT&E

5. (Li) Program to Completion

- (U) Complete development work on satellite and MCE

- (U) Begin Full Scale Production (FSP) of MCEs in FY 1992
(U) Begin satellite production in FY 1992 with satellite #6

(U) Begin installation of production model MCEs
(U) Conduct system-level IOT&E

- (U.) Attain Initial Operational Capability in
- (U) Milstar is a continuing program

D. (U) WORK PERFORMED BY: The development of the Milstar satellite and the

MCE for the Milstar system is managed by Air Force Systems Command's
Space Division, Los Angeles AFB, CA. The contract for Full Scale
Development of the Milstar satellite and MCE was awarded on 30 June

1983. The prime contractor is Lockheed Missiles & Space Co.,
Sunnyvale, CA. Subcontractors to Lockheed include: Hughes Aircraft

Co., El Segundo, CA (crosslink and frequency and time standards);

TRW, Inc., Redondo Beach, CA (payload subsystem); General Electric
Co., Valley Forge, PA (data handling subsystem); and Ford Aerospace
Communications Corporation, Palo Alto, CA (crosslink receivers). The
Aerospace Corporation, El Segundo, CA, provides general system
engineering and integration.
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Program Element: #0303603F Project: #2932
PE Title: Milstar Satellite Communications System Budget Activity: 3 -

(Space and Mission Control) Strategic Programs

E. (U) COMPARISON WITH FY 1989 DESCRIPTIVE SUMMARY:

TYPE OF Impact on System Impact on Impact on
CHANGE Capabilities Schedule FY 1990 Cost

Tech None None None

Sched None None None

Cost None None +41,686

NARRATIVE DESCRIPTION OF CHANGES

1. (U) ENGINEERING CHANGES: None

2. (U) SCHEDULE CHANGES: None

3. (U) COST CHANGES: Zero base transfer of funds and Department of
Defense reductions.

F. (U) PROGRAM DOCUMENTATION:

- (U) Joint Milstar Communications, Control and Operations

Concept (JMCCOC), Volume I (May 1985) and Volume II (Mar 1988).
- (U) Test and Evaluation Master Plan (TEMP), 9 Aug 1988.

G. (U) RELATED ACTIVITIES:

- (U) PE0303601F (Milstar Satellite Communications System (AF Terminals))
- (U) PE0604577N (EHF Satellite Communications)
- (U) PE0303142A (Tactical Communications Ground Environment)
- (U) PEO303109N (Satellite Communications)
- (U) PE0303605F (Satellite Communications Terminals)

- (U) PE0305119F (Space Boosters)
- (U) PE0303603N (Milstar Satellite Communications System)
- (U) There is no unnecessary duplication of effort with the Air Force

or the Department of Defense.

H. (A) OTHER APPROPRIATION FUNDS ($ In Thousands):

Program Total

FY 1988 FY 1989 FY 1990 FY 1991 (To Complete)

Missile Procurement (Space and Other Support (Advanced Procurement))(BA 14)
Funds N/A N/A N/A Continuing
Quantity N/A N/A N/A Long lead Continuing

Other Procurement (Electronics and Telecommunications Eouivment) (BA 63)

Funds N/A N/A N/A Continuing
Initial Spares N/A N/A N/A Continuing

Quantity N/A N/A N/A 6 Continuing

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable 3''
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0603230F Budget Activity: # 4 - Tactical Programs
PE Title: Advanced Tactical Fighter (ATF)

A. (U) RESOURCES ($ in Thousands):
Proj ect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program
2472 Advanced Tactical Fighter

85,273 181,800 438,300 81,200 0 865,173
2878 Advanced Tactical Fighter Engine

345,982 393,766 349,292 41,363 0 1,584,458
2995 Critical Subsystems Development

61,000 109,000 323,900 84,000 0 635,500
Total 492,255 684,566 1,111,492 206,563 3,085,131

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Advanced Tactical Fighter (ATF)
program will develop the next generation air superiority fighter for
introduction in the mid-1990s to counter the emergence of large numbers
of advanced Soviet fighters. The ATF is being designed to penetrate
enemy airspace and achieve a first-look, first-kill capability against
multiple targets. Program emphasis from the outset has been balanced on
affordability, performance, survivability, and reliability/maintain-
ability, To develop and mature the advanced concepts and technologies
required in this next-generation fighter prior to its entering
Full-Scale Development (FSD), hardware demonstrations and risk reduction
efforts will be accomplished in a 50-month Demonstration/Validation
(Dem/Val)(Prototype) phase. The Dem/Val phase has been structured to
incorporate the fabrication and demonstration of a ground-based
prototype avionics integration laboratory and construction and flight
testing of prototype air vehicle designs. This program element is
managed under three separate projects: Project 2472 (ATF) which focuses
primarily on the development of the flight vehicle and related
subsystems and technologies, Project 2878 (Advanced Tactical Fighter
Engine) which will develop and test advanced propulsion systems with the
efficiency and reliability required for the ATF mission, and Project
2995 (Critical Subsystems Development) which will mature key
avionics/armament technologies required to achieve ATF capability
objectives with respect to situational awareness, offensive lethality,
and threat warning/countermeasures.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0603230F Project Number: 2472

PE Title: Advanced Tactical Fighter (ATT) Budget Activity: 7 - Tactical
Programs

Project Title: ATF

POPULAR NAME: ATF
A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

SCHEDULE FY 1988 FY 1989 FY 1990 FY 1991 To Complete
Program Preliminary DAB II

Milestones System
Spec

Engineering Begin fabr Assemble
Milestones of proto proto a/c.

components Safety rvvs

T&E First flight Proto vehi- Final flight
Milestones safety cle FF/compl test reports

reviews fligl , test

Contract FSD RFP FSD SS &

Milestones Contract
award

BUDGET Program Total

($000) FY 1988 FY 1989 FY 1990 FY 1991 (To Complete)
Major

Contract 80,000 175,000 405,000 75,000 802,000

Support
Contract 0 0 0 0 0

In-House
Support 2,971 4,200 7,000 0 22,540

GFE/
Other 2,302 2,600 26,300 6,200 40,633

(0)
Total 85,273 181,800 438,300 81,200 865,173
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Program Element: #0603230F Project Number: 2472
PE Title: Advanced Tactical Fighter Budget Activity: -4 - Tactical

Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
Project 2472, Advanced Tacttcal Fighter (ATF), focuses primarily on the
development of the flight vehicle and related subsystems and
technologies. It continues development of the next generation air
superiority fighter aircraft design with the performance and
survivability features required to counter advanced Soviet fighters
that will appear in large numbers in the early 1990s. In this advanc -

development project, fligh- velticle technologies, design concepts,
subsystem approaches, adv.nced materials, etc., that will be important
to achieving ATF program and capability objectives will be demonstrated
and validated. This will be accomplished through the use of trade-off
analyses, detailed design work, wind tunnel and radar cross section
tests, materials and component design tests, as well as hardware
demonstrations including fabrication and flight testing of air vehicle
prototypes.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishmeats:
- (U) Continued detailed design and fabrication of ATF prototype

aircraft.
- (U) Performed material tests of critical subassemblies, e.g. flight

control actuators, canopies, wir4 carry through structures,
empennage, etc.

- (U) Began fabrication of full-scale radar cross section (RCS)
measurement models and conducted radar cross section tests on
full-scale components.

- (IT) Continued subscale wind tunnel tests on aerodynamic model
components, engine inlets and ducting, aft body sections, wing
planforms, and weapons bay separation functions.

- (U) Assembled partial and full-scale advanced composite components,
and performed strength, durability, and RCS tests.

- (U) Initiated development of FSD/producti n acquisition strategy.

2. (U) FY 1989 Planned Program:
- (U) Continue subscale wind tunnel tests on aerodynamic model

components, engine inlets and ducting, aft body sections, wing
planforms, and weapons bay separation functions.

- (U) Complete fabrication of prototype flight vehicles and initiate
integration of propulsion, flight control subsystems, and
flight test instrumentation.

- (U) Conduct technical and safety reviews to clear prototype air
vehicles for flight test.

- (U) Qualify prototype escape systems.
- (U) Continue development of FSD/production acquisition strategy.

3. (U) FY 1990 Planned Program:
- (U) Conduct Full scale Model RCS Tests.
- (U) Conduct System Design Reviews with prime contractors.
- (U) Complete integration of prototype aircraft subsystems and system

checkout for first flight.
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Program Element: #0603230F Project Number: 2472
PE Title: Advanced Tactical Fighter Budget Activity: 4- Tactical

Programs

- (11) Conduct first Aights on each aircraft/engine combination.

4. (U) FY 1991 Planned Program:
- (U) Complete p:ototype aircraft flight tests, data collection, and

analysis.
- (U) Complete Full-Scale Development (FSD) source selection and award

contract t) a single airframe contractor team and single engine
contractor (see PE #0604239F).

5. (U) Program to Completion: Not Applicable (Completes in FY 1991).

D. (U) WORK PERFORMED BY: Technology and advanced development efforts for ATF
are being -inaged by the Aeronautical Systems Division,
Wright-Patterson AFB OH. Lockheed Aeronautical Systems Co, Burbank CA
and Northrop Corp, Hawthorne CA are the prime weapon system contractors
for the Dem/Val phase. As a result of teaming agreements, PF--.ng and
General Dynamics will be principal subcontractors to Lockheed, and
McDonnell Aircraft Co will be principal subcontractor to Northrop.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF1 Impact on
CHANGE I Impact on System Capabilities Impac,. on Schedule FY 1990 Costf

Tech None None None

Sched None None No ne

Cost No ne None None

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.

2. (U) SCUEDULE CHANGES: None.

3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAF SON 304-83, 9 Nov 84.

- (U) TAF 304-83-I/IIA, SORD for ATF, 4 D-c 87.

- (U) ATF TEMP, 2 Feb 88.

G. (U) RELATED ACTIVITiES:
- (U) At the completion of the Dem/Val phase and a Milestone II decision

in FY 1991, ATF will enter FSD and be funded under PE #0604239F (ATF
Engineering).

- (U) ATF procurement will be funded under PE #0207219F (ATF).
- (U) Engineering development for ATF training systems is funded in PE

#0604227F (Flight Simulator Development).
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Program Element: #0603230F Project Number: 2472
PE Title: Advanced Tactical Fighter Budget Activity: T-4 - Tactical

Programs

- (U) In addition to the programs related generally to the ATF
(PE #0603230F), there are several generic and continuing technology-
base efforts (listed below) that continue to advance the state of the
art in air vehicle related technologies and provide the technology
base that will contribute to the development of not only the ATF but
other air weapon systems, military aircraft, and even commercial
aircraft.

- (U) PE #0603205F, Aerospace Flight Vehicle Technology.
- (U) PE #0603211F, Aerospace Structures and Materials.
- (U) PE #0603231F, Crew Systems and Personnel Protection Technology.
- (U) PE #0603245F, Advanced Flight Technology Integration.
- (U) Navy PE #0603231N (Navy Advanced Tactical Fighter) develops and

demonstrates the Navy derivative of the ATF. The NATF will enter
FSD approximately two years after the ATF.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:
1. (U) PROCUREMENT: Not Applicable.
2. (U) MILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Event Date Results
Structural/material tests Ongoing
Wind tunnel tests Ongoing
RCS Model Tests Ongoing
Full scale mission
simulations 4Q/FY 1988

T&E ACTIVITY (TO COMPLETION)
Event Planned Date Remarks
Escape system

qualification tests 4Q/FY 1989
Full scale model
signature tests 2Q/FY 1990

Prototype aircraft
first flight 2Q/FY 1990 (contract)
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0603230F Project Number: 2878
PE Title: Advanced Tactical Fighter (ATF) Budget Activity: # - Tactical

Programs
Project Title: ATF Engine

POPULAR NAME: ATF Engine
A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

SCHEDULE FY 1988 FY 1989 FY 1990 FY 1991 To Complete
Program Engine Preliminary DAB II

Milestones Requirement System
Document Spec

Engineering Cont. demo Develop eng Sys Spec
Milestones eng test/ PDR/Compl. SDR/Proto DDR for FSD

Assemble demo engine eng IFR/
proto engs test Dev eng DDR

T&E Begin proto Continue Proto FF First dev.
Milestones engine grnd. proto grnd. Comp engine to

tests tests test test
Contract Proto eng Dem/Val II FSD RFP FSD SS &

Milestones contract eng con- contract
awards tract award award

BUDGET Program Total
($000) FY 1988 FY 1989 FY 1990 FY 1991 (To Complete)
Major

Contract 333,612 367,666 331,892 27,963 1,498,437
(0)

Support
Contract 0 0 0 0 0

In-House
Support 0 0 0 0 0

GFE/
Other 12,370 26,100 17,400 13,400 86,021•

._(0)
Total 345,982 393,766 349,292 41,363 1,584,458

(U)
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Program Element: #0603230F Project Number: 2878

PE Title: Advanced Tactical Fighter Budget Activity: r - Tactical
Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

Project 2878 (Advanced Tactical Fighter Engine) will develop and test
advanced propulsion systems for the Advanced Tactical Fighter (ATF)
mission. The project seeks advances in propulsion technology that will

be essential to achieving the significant capability improvements
needed in the next generation air superiority fighter, including
efficient supersonic cruise, increased reliability, and reduced
logistics support. This project funds prototype engine demonstration
of two advanced engine designs to support the flight demonstration of
prototype ATF aircraft prior to Full-Scale Development (FSD) and does

the necessary development/fabrication work to protect the weapon system
FSD schedule.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Awarded contracts to General Electric (GE) and Pratt & Whitney

(P&W) for the competitive development of engines for the
prototype air vehicles.

- (U) Began fabrication of the prototype engines and iniOtiated sea
level performance and operability control tests.

- (U) Continued testing of the ground-based demonstrator engines and

nozzles.

2. (U) FY 1989 Planned Program:
- (U) Complete testing of the ground-based demonstrator engines and

nozzles.
- (U) Conduct performance and durability tests in support of flight

clearances on the prototype engines.
- (U) Initiate IFR for the prototype engines.
- (U) Accomplish Preliminary Design Review (PDR) of the development

engines.

- (U) Complete PDR of the flight test nozzle designs, tailored for
each individual contractor's ATF vehicle design.

- (U) Award Contracts to GE and P&W for development/fabrication
efforts to protect the weapon system FSD schedule.

3. (U) FY 1990 Planned Program:
- (U) Obtain Initial Flight Release of the prototype engines and

support prototype flight tests.

- (U) Complete detailed design review of the development engines and
nozzles, and initiate fabrication.

- (U) Prepare and release requests for proposal for the development

and test of FSD engines/nozzles.

4. (U) FY 1991 Planned Program:

- (U) Complete source selection for a single FSD engine contractor in
first quarter FY 1991.

- (U) Award FSD engine contract in second quarter of FY 1991 (see
PE #0604239F).

00375
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Program Element: #0603230F Project Number: 2878
PE Title: Advanced Tactical Fighter Budget Activity: f - Tactical

Programs

5. (U) Program to Completion: Not Applicable (Program completes in
FY 1991).

D. (U) WORK PERFORMED BY: The advanced engine development is being managed by
.the Aeronautical Systems Division, Wright-Patterson AFB OR. Engine
development contractors are United Technologies/Pratt & Whitney
Government Engines, West Palm Beach FL and General Electric Co, General
Electric Aircraft Engines, Evendale OH. At Milestone II, for the AT?
program in FY 1991, a single contractor will be selected for full-scale
development of the ATF engines.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF ImpactCHIANCE I Impact on System Capabilities ] Impact on Schedule I p a t °FY 1990 Cost~l

Tech None None None

Sched None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:

- (U) TAF SON 304-83, Nov 84.
- (U) TAF 304-83-I/IIA, SORD for ATF, 4 Dec 87.
- (U) ATF TEMP, 2 Feb 88.

G. (U) RELATED ACTIVITIES:
- (U) PE #0603202F, Aircraft Propulsion Subsystem Integration.
- (U) PE #0603216F, Aerospace Propulsion and Power Technology.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:
1. (U) PROCUREMENT: Not Applicable.
2. (U) MILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.
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Program Element: #0603230F Project Number: 2878
PE Title: Advanced Tactical Fighter Budget Activity: 77 - Tactical

Programs

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Event Date Results
First demonstration engines to test
- Pratt & Whitney Oct 86 (Competition
- General Electric Jun 87 Sensitive)

Two-dimensional nozzle thrust
vectoring demonstrated
- Pratt & Whitney Feb 88 Successful
- General Electric May 88 Successful

T&E ACTIVITY (TO COMPLETION)
Event Planned Date Remarks
First prototype engine

to test 2Q/FY 1989
Preliminary design review
of development engine 2Q/FY 1989

First prototype engine
delivery 1Q/FY 1990

Initial flight release of
prototype engine 1Q/FY 1990

Detailed design review of
development engine 1Q/FY 1990

Prototype aircraft/engine
first flight 2Q/FY 1990
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0603230F Project Number: 2995
PE Title: Advanced Tactical Fighter (ATF) Budget Activity: T7 - Tactical

Programs
Project Title: Critical Subsystems Development

POPULAR NAME: Critical Subsystems
A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

SCHEDULE FY 1988 FY 1989 FY 1990 FY 1991 To Complete
Program Preliminary AGP DAB II

Milestones System &
Review AFL

Engineering AGP archi- Complete System Spec
Milestones tect (core) proto. sen- SDR

complete sor fabr AGP demo
T&E Begin AGP Fault-tol Complete

Milestones demos and tats/Sensor AGP & AFL
proto tests flt demos demos

Contract FSD
Milestones contract

award
BUDGET Program Total
($000) FY 1988 FY 1989 FY 1990 FY 1991 (To Complete)
Major

Contract 57,000 100,000 311,000 78,000 603,600
(0)

Support
Contract 0 0 0 0 0

(0)
I n-House
Support 0 0 0 0 0

(0)
GFE/
Other 4,000 9,000 12,900 6,000 31,900

(0)

Total 61,000 109,000 323,900 84,000 635,500

UNCLASSIFD(0)
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Program Element: #0603230F Project Number: 2995
PE Title: Advanced Tactical Fighter Budget Activity: - 4- Tactical

Programs

B. (U) BRTEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
Pr Ject 2995 (Critical Subsystems Development) will mature key
a,'ionics/armament technologies required to achieve Advanced Tactical
Vighter (ATF) capability objectives with respect to situational

awareness, offensive lethality, and threat warning/countermeasures.
Critical Subsystems Development will demonstrate that certain
subsystems employing advanced technologies critical to the development
of the ATF can be successfully integrated into an effective system.
Several critical technologies in weapons integration, avionics
integration, and advanced radar/sensor development must be matured
prior to aircraft design freeze. The state-of-the-art microelec-
tronics, sensors, advanced integrated avionics subsystems, and weapons
systems developed for ATF in this project will make it possible to
process extraordinary amounts of sensor data and vastly improve the
pilot's capabilities for threat definition, situational awareness,
aircraft fire and flight control, weapon/countermeasure systems
management, etc. This project began in FY 1985 and will be completed
in time to support a Full-Scale Development (FSD) decision in FY 1991.
ATF avionics will exhibit a high degree of commonality with the Joint
Integrated Avionics Working Group (JIAWG) developed specifications.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Program:
- (U) Began delivery of initial avionics components and continued

development of avionics ground prototypes (AGP) with initial
integration tests and simulations.

- (U) Integrated breadboard and advanced development modules (ADM) of
avionics components and subsystems (e.g. 1750 data processors,
high speed data bus, common signal processor modules, etc.) and
demonstrated as an operating system.

- (U) Designed and fabricated prototype sensor components.

2. (U) FY 1989 Planned Program:
- (U) Incorporate additional ADM hardware into the avionics ground

prototype, including components derived from the Integrated
Electronic Warfare System/Integrated Communications,
Navigation, Identification Avionics effort (PE #0603109F).

- (U) Conduct partial demonstrations of the avionics prototypes.
- (U) Complete fabrication of prototype sensor, electronic combat, and

comm/nav/ident components.
- (U) Begin sensor ground and rooftop tests.

3. (U) FY 1990 Planned Program:
- (U) Perform tests to verify fault isolation/fault tolerance and

other buy aspects of the integrated avionics architecture
including sensor fusion, pilot vehicle interface,
beyond-visual-range target classification, etc.

- (U) Demonstrate critical flight-related elements of the avionics
architecture in avionics flying laboratories (AFL).

- (U) Continue avionics trade studies and other avionics risk
reduction/design refinement activities.

00379
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Program Element: #0603230F Project Number: 2995
PE Title: Advanced Tactical Fighter Budget Activity: TT - Tactical

Programs

- (U) Incorporate avionics requirements in FSD request for proposals
and in source selection evaluation for a single prime
contractor.

4. (U) FY 1991 Planned Program:
- (U) Complete Dem/Val avionics data collection and analysis through

early FY 1991.
- (U) Complete FSD source seclection and award contract (see

PE #0604239),

5. (U) Program to Completion: Not Applicable (Completes in FY 1991).

D. (U) WORK PERFORMED BY: Total ATF weapon system responsibilities, including
avionics integration, rest with the prime contractors,
Lockheed-California and Northrop. Subcontractors to the ATF primes for
avionics subsystems include TRW, San Diego CA, Westinghouse, Baltimore
MD, Texas Instruments, Dallas TX, Martin Marietta, Orlando FL, General
Electric, Utica NY, AT&T, Whippany NJ, UNISYS, Minneapolis MN, Sanders
Corp, Nashua NH, Hughes Corp, Los Angeles CA, and Harris Corp, Melbourne
FL.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYEOFJ Impact on
CANGE Impact on System Capabilities I mpact on Schedule FY 1990 Cost

Tech None None None

Sched No ne None None

Cost None No ne No ne

NARRATIVE DESCRIPTION OF CHANGES
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAF SON 304-83, 9 Nov 84.
- (U) TAF 304-83-I/IIA, SORD for ATF, 4 Dec 87.
- (U) ATF TEMP, 2 Feb 88.

G. (U) RELATED ACTIVITIES:
- (U) In addition to the programs related generally to the ATF

PE #0603230F, there are several generic and continuing
technology-base efforts (listed below) that are advancing the
state-of-the-art in microelectronics integrated circuits, and
avionics systems that will contribute to the development of ATF and
other future avionics systems.

- (U) PE #0603109F, Integrated Electronic Warfare System/Integrated

Communications Navigation Identification Avionics.
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Program Element: #0603230P Project Number: 2995
PE Title: Advanced Tactical Fighter Budget Activity: 1-4 - Tactical

Programs

- (U) PE #0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE #0603253F, Advanced Avionics Integration.
- (U) PE #0603452F, Very High Speed Integrated Circuits (VHSIC).

(U) PE #0603742F, Combat Identification Technologies.
- (U) PE #0603270F, Electronic Combat Technology.
- (U) PE #0604236F, Infrared Search and Track System (IRSTS).
- (U) PE #0604250F, Integrated Electronic Warfare/Integrated Communications,

Navigation, Identification Development.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:
1. (U) PROCUREMENT: Not Applicable.
2. (U) MILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.
3. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Event Date Results
Avionics Ground Prototype (AGP)

specifications released Aug 1987

T&E ACTIVITY (TO COMPLETION)
Event Planned Date Remarks
Initial avionics prototype

core demonstrations 1Q/FY 1989
Begin flying avionics

test bed demonstrations FY 1989
Final avionics prototype
demonstrations FY 1990

Complete flying avionics
test bed demonstrations FY 1990
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Fy 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603260F Budget Activity: #4 - Tactical Programs
PE Title: Intelligence Advanced Development (IAD)

A. (U) RESOURCES: ($ in Thousands)

ProJ act
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

3479 Advanced Sensor Exploitation
1,274 1,292 1,606 1,765 Continuing TBD

3480 Automated Imagery Exploitation
1,384 1,891 1,992 2,154 Continuing TBD

3481 Knowledge Based Technology for Intelligence
965 1,692 1,886 2,039 Continuing TBD

3482 Scientific & Technical Intelligence Methodologies
350 94 1.215 1,315 Continuing TBD

Total 3,973 4,969 6,699 7,273 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: IAD develops and demonstrates advanced
technology for intelligence systems capabilities and techniques which
support tactical and strategic combat commanders and National Command
Authority (NCA) needs for timely, all-source intelligence

information. Objectives are to develop improved analytical techniques
and training systems to support USAF warfighting missions, to expand
and improve intelligence data storage, retrieval and handling
capabilities, and to satisfy needs for near-real-time data processing,
exploitation and dissemination from present and future advanced
sensors. The program element is oriented toward solving specific
shortfalls and deficiencies as defined by Air Force major cormmands,
unified and specified commands, and scientific and technical
intelligence organizations.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 3479, Advanced Sensor Exploitation (ASE): Develops

near-real-time all-source correlation fusion using expert systems

for receipt, correlation, templating and analysis of sensor data.

(U) FY 1988 Accomplishments:
- (U) Implemented sensor management module.
- (U) Implemented data base merge/purge module.

(U) FT 1989 Planned Program:
- (U) Implement situation assessment module.
- (U) Implement generic sensor simulator.
- (U) Implement target analysis module.
- (U) Operationally test preliminary predictive intelligence

capability (Rapid Application of Airpower).

- (U) Implement enhanced correlation environment.
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Program Element: #0603260F Budget Activity: #4 - Tactical Programs
PE Title: Intelligence Advanced Development (IAD)

- (U) Port ASE software to Portable All Source Analysis
System/Enemy Situation Correlation Element (ASAS/ENSCE)
workstation.

(U) FY 1990 Planned Program:
- (U) Initiate analysis of sensor fusion applicability to low

intensity conflict situations.

- (U) Develop correlation/fusion evaluation subsystem using
expert system approach.

- (U) Initiate development of predictive intel prototype.

(U) FTY 1991 Planned Program:
- (U) Continue knowledge-based exploitation development.
- (U) Implement predictive intel prototype at operational

site.
- (U) Develop low intensity conflict intelligence processor.
- (U) Develop advanced planning system intelligence support

module.

2. (U) Project 3480. Automated Imagery Exploitation (AIE):
The objective is to develop and demonstrate technology
advancements required for real/near-real-time multi-source/
multi-imagery exploitation in a ground station environment. AIE
is divided into four areas: Image Interpretation, Target
Graphics, Target Location and Exploitation systems.

(U) FY 1988 Accomplishments:

- (U) Intelligence image compression.
- (U) Improved transmission of imagery through band limited

channels.
- (U) Reduction of image degradation.
- (U) Initiated efforts on intel/information reformatter

technology for real-time acceptance of multi-sensor
imagery and reformatting into a common standard, the
Reconnaissance Data Exchange Standard.

- (U) Developed algorithms for automated multisensor target

detection.

(U) FY 1989 Planned Program:
- (U) Complete Air Order of Battle (AOB) automated change

detection task.
- (U) Complete Geopositioning Demonstration System (GDS), a

module to demonstrate positioning concepts at Air Force field
sites.

- (U) Begin to define, develop and integrate software onto

Rome Air Development Center (RADC) Image Processing
Laboratory (IPL) to perform automated change detection

of fixed military targets.
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Program Element: #0603260F Budget Activity: #4 - Tactical Programs
PE Title: Intelligence Advanced Development (IAD)

- (U) Continue reformatter technology task (Nunn Amendment
funding programed).

(U) FY 1990 Planned Program:
- (U) Develop and integrate methods for automated production

of terminal homing scenes from multi-source imagery for

advanced weapons systems.

- (U) Design, develop and demonstrate an advanced, optimized
exploitation capability on the IPL using an improved

man-machine interface (MMI).
- (U) Identify factors/parameters inherent to Unattended

Aerial Reconnaissance Vehicles (UARV) which affect image
quality.

- (U) Develop algorithms and display methods to aid the

photointerpreter in using multi-sensor/spectral imagery for
target identification.

(U) FY 1991 Planned Program:
- (U) Award contract for UARV image quality effort.
- (U) Start effort for multi-spectral/pixel interaction

analysis for camouflage, concealment and deception
applications.

- (U) Start effort for application of multi-sensor/spectral
imagery for detection and identification of
Strategically Relocatable Targets.

3. (U) Project 3481. Knowledge Based Technology for Intelligence:
The objective is to develop advanced computer software (expert
systems) based on artificial intelligence techniques. The goal is to
improve the ability of the Air Force intelligence analyst to perform

his/her tasks.

(U) FY 1988 Accomplishments:
- (U) Developed prototype computer subsystem modules to

provide warning and assessment of foreign space and

missile activity.
- (U) Developed computer software to assist EW analysts in

near-real-time ELINT analysis and reprogramming

capability.
- (U) Developed image based software for the Air Force

Intelligence Agency to assist analysts in rapid
detection and monitoring of foreign denial and deception

activities for air defense.

(U) FTY 1989 Planned Program:
- (U) Continue/complete prior efforts.

- (U) Initiate computer expert system software to accelerate
analysis of foreign aircraft tactics/capabilities and
provide timely dissemination to the tactical commands.
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Program Element: #0603260F Budget Activity: #4 - Tactical Programs

PE Title: Intelligence Advanced Development (IAD)

(U) FY 1990 Planned Program

- (U) Continue tactics analysis development.

- (U) Expand Denial and Deception effort to cover offensive
counter air threats.

- (U) Develop a trans-launch rule base and mission payload
assessment capability for Indication and Warning.

(U) FY 1991 Planned Program:

- (U) Develop knowledge-based expert system for space object
identification.

- (U) Develop rule bared capability for countering denial and

deception techn'ques associated with mobile missiles.

4. (U) Project 3482, Scientific and Technical Intelligence Methodologies:

The objective is to conduct research on intelligence methodologies
and develop operational employment simulation models.

(U) FY 1988 Accomplishments:

- (U) Provided Foreign Technonogy Division (FTD) a functional
requirements document to define a model of a foreign
communications/avionics/navigation system and a foreign
ground attack fighter penetrating U.S. airspace.

- (U) Developed prototype workstation to test various user

interface concepts in support of the Red Mission
Analysis (RMA).

(U) FY 1989 Planned Program:
- (U) Developing the ELINT Analysis Expert System (EATS) to

provide direct automated analysis of signal waveforms.

(U) FY 1990 Planned Program:
- (U) Develop a model management system and data base coupling

software to support RMA activity at FTD.
- (U) Develop Scientific and Technical Reporting Information

Processing System (STRIPS) to improve on-line merging of S&T

intelligence data during imagery exploitation.

(U) FY 1991 Planned Program:
- (U) Continue RMA support.
- (U) Continue STRIPS.
- (U) Develop a man-machine interface to various models and

software to couple models existing in different branches at

FTD.
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Program Element: #06032607 Budget Activity: #4 - Tactical Programs
PE Title: Intelligence Advanced Development (tAD)

D. (U) PROGRAM TO COMPLETION: This is a continuing program.

E. (U) WORK PERFORMED BY. The program is managed by Air Force Systems Command,
Andrews AFB, MD, with project efforts conducted by the Rome Air
Development Center (RADC), Griffin. AFB, NY. The major contractors
involved include: PAR Technologies, Inc., Now Hartford, NY; Synectics,
Fairfax, VA; Hughes Aerospace, Culver City, CA; DBA Associates,
Melbourne, FL; and Booz-Allen, Bethesda, MD.

F. (U) RELATED ACTIVITIES:
(U) Program Element #06047507, Intelligence Equipment.
(U) Program Element #06027027, Command, Control, and Communications.
(U) Program Element #06037427, Combat Identification Technology, for

emergent technology.
(U) Program Element #01023107, WWNCCS ADPNORAD.
(U) Program Element #02074117, EIFEL Improvements.
(U) Program Element #02074127, Tactical Air Control System Improvements.
(U) Program Element #02074221, Tactical Air Control System

Communications.
(U) Program Element #02074317, Tactical Air Intelligence Systems.
(U) Program Element #06043217, Joint Tactical Fusion Program.
(U) Program Element #0207435F, Tactical Imagery Processing,

Exploitation, and Dissemination.
(U) Program Element #0303152F, WwMCCS Information System.
(U) Program Element #06032087, Reconnaissance Sensor Development.
(U) Program Element #06037187, Command, Control & Communications

Advanced Development.
(U) Program Element 006037267, Optic Development for engineering

development of demonstrated solutions to operational requirements.
(U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

G. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

H. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Currently being negotiated with

NATO for the Imagery Reformatter under Project 3480.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE StM4W

Program Element: #0603307F Budget Activity: #4 - Tactical Programs
PE Title: Air Bas 'Operability Advanced Development

A. (U) RESOCES ($ in Thousands)

Project
Nutber & FY 1988 FY 1989 FY 1990 FY1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

3018 Air Base Operability
2,640 2,593 2,145 2,842 Continuing TBD

3140 Camouflage, Concealment, and Deception
1,496 2,480 650 990 Continuing TBD

Total 4,136 5,073 2,794 3,832 Continuing TBD

B. (U) BRIEF DESCRIPTION O' EILMET: Air Base Operability (ABO) integrates
operational concepts with research, development, and acquisition
programs to improve a sustained sortie generation capability should an
attack occur on or close to an air base. The Air Force mst provide
enough people, aircraft, facilities and key supporting systems so that
theater air bases can survive an eneny attack allowing air power to be
continuously and effectively employed throughout the conflict.

C. (U) PRORAM ACXOPLISHM ENTS AND PLANS:

1. (U) Project 3018, Air Base Operability: Provides Advanced Development
Efforts for active and passive defense, base recovery, and cammand
control and comunication survivability.

(U) FY 1988 Accomplishments:
- (U) Provided advanced development efforts for active and

passive defense, base recovery, and ccnrnand, control and
canuunication survivability.

- (U) Funded integration, planning and technology demonstration
activitiez of AB Systems Management Office (SM),
responsible for integrating ABO activities AFSC-wide.

- (U) Prepared for demonstration of survivable communications.
- (U) Continued development of utility suzvivability model.
- (U) Performed analyses to support Base Operability Annual

Analysis/Base Capabilities Acquisition Plan (BOAA/BCAP)
process.

- (U) Expanded effectiveness modeling to include Southwest Asia.
- (U) Tested inproved Explosive Ordnance Disposal equipment.
- (U) Initiated operation of the ABO Data Center.
- (U) Demonstrated survivable communications and air base ground

defense detection equipment and procedures.

(U) FY 1989 Planned Program:
- (U) Continue analyses for the BOAA/BCAP process, the utility

survivability model and theatre level effectiveness
modeling of multiple air bases.

- (U) Continue efforts to improve ABO commnications and base
ccrrticat ions survivability.
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Program Element: #0603307F Budget Activity: #4 - Tactical Programs
PE Title: Air Base Operability Advanced Development

- (U) Focus efforts at improving utility survivability and
recovery techniques.

- (U) Operate the ABO Data Center.

(U) FY 1990 Planned Program:
- (U) Continue to develop and refine modeling approaches to

identifing and satisfying the most critical ABO needs.

(U) FY 1991 Planned Program:
- (U) Continue ABO integration efforts.

(U) Program to Completion:
- (U) This is a continuing project.

(U) Work Performed By: Softech Incorporated, Alexandria VA; and
TRW Defense Systems Group, Redondo Beach CA (all working on Air
Base Survivability, Project 3018). In-house development
organizations are Armament Division, Eglin AFB FL; Aeronautical
Systems Division and Armstrong Aerospace Medical Research
Laboratory, Wright- Patterson AFB OH; Air Force Engineering and
Services Center, Tyndall AFB FL; and Electronic Systems
Division, Hanscom AFB M.

(U) Related Activities: The Full Scale Development efforts that
follow this Advanced Development work are provided in PE
0604617F, Air Base Operability. There is no unnecessary
duplication of effort within the Air Force or the Department of
Defense.

(U) Other Appropriation Funds ($ In thousands): Not Applicable.

(U) International Cooperation Agreements: None.

2. (U) Project 3140, Camouflage, Concealment and Deception (CCD):
Includes Advanced Development work on decoys, obscuration concepts,
and optical and electronic sensor deception.

(U) FY 1988 Acccmplishments-
- (U) Initiated advanced development work on decoys, light weight

camouflage nets, obscuration concepts, large area smoke
screens and optical and electronic sensor deception.

- (U) Transitioned aircraft decoys to full scale development.
- (U) Continued studies to identify how different techniques

affect vision or visual perception and identify the best
technologies for that purpose. Transitioned them to full
scale development.

- (U) Initiate advanced CM efforts (CC) Phasp II) to determine
cost effective masures that will address deception of
electronic sensors through active and passive mans.
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Program Element: #0603307F Budget Activity: #4
PE Title: Air Base Operability Advanced Development

(U) FY 1989 Planned Program:
- (U) CCD Phase II will continue to study the areas of radio

frequency, infrared, and ultraviolet sensor deception for
promising techniques for further development.

(U) FY 1990 Planned Program:
- (U) Continue CCD Phase II with emphasis on technology that

could transition to Full Scale Development.

(U) FY 1991 Planned Program:
- (U) CCM Phase II continues through FY 1991. As suitable

techniques are developed they will transition to full scale
development.

(U) Program to Carpletion:
- (U) This is a continuing project.

(U) Work Performed By: Ball Corp., Systems Engineering Division,
San Diego, CA. In-house development organizations are Armament
Division, Eglin AFB FL; Aeronautical Systems Division and
Armstrong Aerospace Medical Research Laboratory,
Wright-Patterson AFB OH.

(U) Related Activities: The Full Scale Development efforts that
follow this Advanced Development work are provided in PE
0604617F, Air Base Operability. There is no unnecessary
duplication of effort within the Air Force or the Department of
Defense.

(U) Other Appropriation Funds ($ in thousands): Not Applicable.

(U) International Cooperation Agreements: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603320F Budget Activity: #4 - Tactical Programs
PE Title: Lover Cost Antiradiation Seekers

A. (U) RESOURCES ($ in Thousands)

Proiect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total

Actual Estimate Estimatg Estimate Complete Program

LCS 13,325 12,391 7,632 -0- -0- 76,836

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program provides funds for the
development of the High Speed Antiradiation Missile (HARM) Lower Cost
Seeker (LCS) project. The increased sophistication, concentration,
and lethality of enemy ground based radar guided missile and
antiaircraft artillery systems threaten the ability of tactical
aviation to accomplish its mission and survive. Antiradiation
missiles provide a lethal counter to this threat. The Tactical Air
Forces require a system that enhances aircraft survivability during
mission accomplishment. A variety of antiradiation weapon concepts
are under consideration to accomplish this goal. The LCS is a US Navy
derivative concept of the US Army Antiradiation Projectile design
which provides an opportunity to meet increased HARM performance
requirements at lover unit costs. HARM is being acquired by the Navy
and Air Force to meet an immediate need for an upgraded capability
against current threats. The F-4G Wild Weasel represents the only
dedicated lethal defense suppression weapon system in the Air Force
inventory and HARM is its primary weapon. The F-16C/D models are also
being equipped with HARM for its "hunter/killer" mission in
conjunction with the F-4G.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) LCS: (No Proiect N1mber)

(U) FY 1988 Accomplishments:
- (U) Started Full Scale Development (FSD)
- (U) Started transfer of software design from Naval Weapon

Center (WC), China Lake CA to the contractor

- (U) Performed component and seeker level testing

- (U) Started Development Test and Evaluation (DT&E)

(U) FY 198) Planned Program:
- (U) Continue DT&E
- (U) Start manufacture of 45 production prototype models
- (U) Complete transfer of software design and responsibility

from NWC to the contractor
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Program Element: 00603320 Budget Activity: M - Tactical Programs
PE Title:Lover Cost Antiradiation Seekers

(U) FY 1990 Planned Pronram:
- (U) Complete delivery of 45 production prototype models
- (U) Complete Development Test and Evaluation (DT&E)
- (U) Conduct Initial Operational Test and Evaluation (IOT&E)
- (U) Start fabricating production units

(U) FY 1991 Planned Program: Not Applicable

(U) Proaram to Comletion: Not Applicable

(U) Work Performed iB: The Air Force program management is
provided by the Armament Division, Eglin AFB FL. Government
facilities used include the following: Aeronautical Systems
Division, Wright-Patterson AFB OH; Naval Weapons Center, China
Lake CA; and the Air Force Flight Test Center, Edwards AFB
CA. Air Force participation in joint operational testing will
be conducted by the Air Force Operational Test and Evaluation
Center, Kirtland AFB NM. The two primary contractors who
performed work for this program effort were Ford Aerospace and
Communications Corporation, Newport Beach CA and Raytheon
Company, Missile Systems Division, Lowell NA. Ford Aerospace
was competitively selected to complete full scale development.

(U) Related Activities: Program Element (PE) 0207162F High Speed
Antiradiation Missile (HARM). LCS is the new lower cost
seeker for HARM. Texas Instruments (HARM contractor) is
funding development of an upgrade seeker (Block IV) in
parallel with LCS. PE 0207136F, F-4G Wild Weasel Squadrons.
The APR-38 Radar Homing and Warning Receiver is being
optimized for use with the HARM missile.

(U) Other ADnropriation Funds: Procurement funding for the HARM
missile with the lower cost seeker will be under a separate
Program Element (PE 0207317F).

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Zstimate Estimate Estimate C21Lete Progra

MISSILE PROCUREMENT (BA 4):
Cost -0- -0- 19.903 45,303 -0- 65,206
Quantity 50 200 -0- 250

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

UNCLASSIFIED



UNCLASSIFIED

FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603617F Budget Activity: #4 - Tactical Programs
Title: Command, Control & Communications (C3) APPLICATIONS

A. (U) RESOURCES ($ in Thousands)

Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2314* Tactical Air Surveillance
0 0 1,163 1,668 Continuing N/A

2317* Tactical Information Distribution
0 0 1,806 1,775 Continuing N/A

2321* Tactical Battle Information Management
0 0 3,065 3,433 Continuing N/A

3804 Tactical Air Forces System Integration
0 0 1,842 1,140 Continuing N/A

Total 0* 0* 7,876 8,016 Continuing N/A

* Transferred from PE 0603789F beginning in FY 1990

B. (U) BRIEF DESCRIPTION OF ELEMENT: Rapidly transitions developments in
the Science and Technology base to existing C3 programs or
directly to warfighting commands. Projects are directly
responsive to operational requirements for improved battle
management, communications, and surveillance capability. Takes
advantage of advanced technology developments throughout the
services and industry as well as off-the-shelf technology.
Products are primarily advanced development models, rapid
prototype efforts, and software.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project: 2314, Tactical Air Surveillance: Develops advanced
technology and demonstrates equipment and/or procedures
supporting improvements to the Tactical Air Control System
(TACS). The goal is to provide continuous air surveillance and
current depiction of the friendly and hostile airspace.
Specific areas include detection of air activity, continuous
tracking of all detected objects, passive detection,
identification and classification of targets (cooperative and
non-cooperative), and sensor track correlation.

(U) FY 1988 Accomplishments:
- (U) Completed detailed radar system trade-off studies

including the very low cross section threat.

- (U) Completed investigation and design concepts for dual

frequency radar to counter the low visibility threat.

(U) FT 1989 Planned Program:
- (U) Perform a cost/performance trade-off analysis for an

improvement program for the AN/TPS-75 radar versus
development of a new microwave frequency radar.

00392
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Program Element: #0603617F Budget Activity: #4 - Tactical Programs
Title: Command, Control & Communications (C3) APPLICATIONS

(U) Investigate non-radar and/or adjunct radar sensors to
address surveillance, detection, and tracking requirements
generated by the TAP which are not satisfied by an active
radar.

(U) FY 1990 Planned Program:
- (U) Provide to the TAF the results of the cost/performance

trade-off analysis for an improvement program for the
AN/TPS-75 radar versus development of a new microwave
radar.

- (U) Include major technical milestones and programmatics to
include cost, schedule, and acquisition strategy.

- (U) Prototype non-radar and/or adjunct radar sensors resulting
from the previous investigations.

(U) FY 1991 Planned Program:
- (U) Start risk reduction efforts to prototype enhancements

resulting from the trade-off analysis for an improvement
program for the AN/TPS-75 radar versus development of a
new microwave radar.

- (U) Continue prototype efforts for non-radar and/or adjunct
radar sensors resulting from the previous investigations.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: The Rome Air Development Center, Griffiss AFB,
NY, conducts project efforts. MITRE Incorporated, Bedford, MA,
provides engineering support. RCA Aerospace, Moorestown, N.J.;
Westinghouse Electric, Baltimore, Md; UNISIS, Long Island, NY; ITT
Gilfillan, Van Nuys, Ca, supported the radar trade-off studies.

(U) Related Activities:
- (U) PE #0603789F, Tactical Command, Control, and Communications

Advanced Development.
- (U) PE #0603742F, Combat Identification Technology.
- (U) PE #0207411F, Overseas Air Weapons Control Systems.
- (U) PE #0207412F, Tactical Air Control System.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

(U) Project: 2317, Tactical Information Distribution: This project
transitions Advanced Communications Technology to the TACS.
Multilevel computer security efforts are directed towards
developing a real time capability for computers at various
security levels to transfer data up to the security level of the

receiving computer. A system for real time sensor netting of
TPS-75 radars will be investigated.
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Program Element: #0603617F Budget Activity: #4 - Tactical Programs
Title: Command, Control & Communications (C3) APPLICATIONS

(U) FY 1988 Accomplishments:
- (U) Completed TAF-wide analysis and requirements definition for

multi-level secure communications.
- (U) Prepared to prototype an Enhanced Multinet Gateway (EMG) for

multilevel security.

(U) FY 1989 Planned Program:
- (U) Start prototype efforts for the EMG for a multi-level secure

data switch.
- (U) Plan for a TAF-like test and evaluation environment.

- (U) Complete definition of sensor netting architectural

framework.

(U) FY 1990 Planned Program:

- (U) Continue prototype of the EMG.
- (U) Determine re-certification requirements for EMG with NSA.
- (U) Complete test plans and preparation of test sites at TAC and

RADC.

(U) FY 1991 Planned Program:
- (U) Complete prototypes of the EMG and deliver three to TAC and

three to RADC.
- (U) Start EMG testing.
- (U) Start re-certification of EMG at TAC site.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: The Rome Air Development Center, Griffiss AFB,
NY, conducts project efforts.

(U) Related Activities:
- (U) PE #0602702F, Command, Control, and Communications.
- (U) PR #0303126F, Long Haul Communications (DCS).
- (U) PR #0603789F, Tactical Command, Control, and Communications

Advanced Development.
- (U) PH #0207411F, Overseas Air Weapons Control Systems.
- (U) PR #0207412F, Tactical Air Control System.
- (U) PH #0207423F, Advanced Communication Systems.
- (U) PR 00603790D, NATO Research & Development.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

(U) Project: 2321, Tactical Battle Information Management. This
project prototypes an Advanced Planning System (APS) decision aid

for rapid air task order generation and electronic combat

planning. APS will improve on and integrate capabilities from
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Program Element: #0603617F Budget Activity: #4 - Tactical Programs
Title: Command Control & Communications (C3) APPLICATIONS

Tactical Expert Mission Planner (TEMPLAR), Force Level Automated
Planning System (FLAPS), C3 Countermeasures Battle Management
Decision Aid (C3CMBMDA), Weather Tactical Decision Aids (TDAs) and

the Improved Many on Many (IMOM) simulation.

(U) FY 1988 Accomplishments:
- (U) TAF identified the decision aids to incorporate into APS.
- (U) Started prototype efforts for APS.
- (U) Prototyped a C3CM Planning Analysis (CPA) decision aid to

provide deception and protection planning assistance.
- (U) Prototyped an Identification of C2 Nodes (ICON) decision aid

for the Limited Enemy Situation Correlation Element.

(U) FY 1989 Planned program:
- (U) Deliver CPA and ICON to the TAP for evaluation.
- (U) Complete APS Phase I.

(U) FY 1990 Planned program:
- (U) Initiate APS Phase II.
- (U) Integrate CPA and ICON into APS if required.

(U) FY 1991 Planned program:
- (U) Continue prototype efforts for ArS.

(U) Program to Completion:

- (U) This is a continuing program.

(U) Work Performed By: The Rome Air Development Center, Griffiss AFB,

NY, manages the program. Unisys St Paul, Mn, is the prototype

contractor.

(U) Related Activities:
- (U) PE #0602702F, Command, Control, and Communications.
- (U) PE #0603789F, Command, Control, and Communications Advanced

Development.
- (U) PE #0207411F, Overseas Air Weapons Control Systems.
- (U) PE #0207412F, Tactical Air Control System.
- (U) PE #0207423F, Advanced Communication Systems.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements:
- (U) USAFE will negotiate an agreement with NATO prior to

incorporating APS into the Elfel system.
- (U) PACAF will negotiate an agreement with the Republic of Korea

prior to incorporating APS into the Constant Watch system.

(U) Project Number 3804 TAF System Integration: This project provides
system integration and engineering support for Tactical Air Force

Battle Management programs. The project assists the TAF in
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Program Element: #0603617F Budget Activity: #4 - Tactical Programs
Title: Command. Control & Communications (C30) APPLICATIONS

evaluating the results of prototype efforts and off-the-shelf
technology to provide effective and supportable solutions to TAF
deficiencies. Specific efforts focus on the TAF Standard Wing
Command and Control System prototype, unit level intelligence
prototype, the Force Level Automated Testbed, the Contingency TACS
Automated Planning System, Weather Command and Control Systems
integration, Mission Planning Theater Integration, and the TACS
Data Base configuration management. This is a new start in FY
1989.

(U) FY 1988 Accomplishments: Not Applicable.

(U) FY 1989 Planned program:
- (U) Provide system level analysis of network security issues.
- (U) Analyze hardware and software architectural options for

Battle Management programs.

(U) FY 1990 Planned program:
- (U) Provide options to achieve desired network security

capabilities including system-wide interface requirements.
- (U) Provide system interoperability requirements for

architectural options selected.
- (U) Support systems integration of on-going prototype efforts.

(U) FY 1991 Program Plans:
- (U) Analyze theater force management data bases for consistency

with on-going prototype efforts and identify changes.
- (U) Analyze new data element requirement from planned decision

aids and recommend data base or decision aid modifications.

(U) Work Performed By: The Rome Air Development Center, Griffiss AFB,
NY, manages the project. MITRE Incorporated, Bedford, MA,
provides engineering support.

(U) Related Activities:
- (U) PE #0602702F, Command, Control, and Communications.
- (U) PE #0603789F, Command, Control, and Communications Advanced

Development.
- (U) PE #0207411F, Overseas Air Weapons Control Systems.
- (U) PE #0207412F, Tactical Air Control System.
- (U) PE #0207423F, Advanced Communication Systems.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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FY 1990/1991 B RDThB EIRCIP1IVE 8EMuM

ProqrM Elment: #0603742 Budet Activity: #4 - Tactical
PE Title: Oaat Identification Teclmologies

A. (U) RCO1R (S in Thousands)

ANmber & Fy 1988 FY 1989 FY 1990 FY 1991 To Total

Title l Estimate s

2597 Nonooperative Identification Subsyste
0 1640 1759 1773 Coining TED

3765 Joint-Service Noncooperative M Techniques
0 300 200 200 - TED

Total 00 1940 1959 1973 Continuing TED

NOTE: F78 fuwadiM was included in the Consolidated Electronic Warfare PE at the
direction of ozxress.

B. (Q) BRI ESCRION OF ELIEMr: This progrM element develops,
davnstrates, and transitions, nw, promisinq combat identification
tecblogies to provide

C. (u) PFOR:M AJUmrsLwa AND PLAN:

1. ((A) Project 2597, Nonoooperative Identification Subsystem: Enineering
development and d-nstrtion of advanced noncooperative recognition
(NCTR) technicues/tecbnoloqies for current/future UP platforms,
includingl

Many of these efforts are jointly funded.

(U) FT 1998 Accawlishmets:
- (U) Published coordinated Progrm Research and Developmt

,- t (PFMs) to wloit advanced N= technologies.
Received over 100 proposals frc industry and awarded several
contracts to the most prmdiin.

- ( AwArded =tract to analyz the feasibility of margiM the

- (A AMrdd cntract to analyze the feasibility of mploitiW _

for ombat N=TR.
Iwludes data collection and analysis, dmmstration of

fi 0397
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Progres Elint: #00342 Budget Activity: #A - Tactical Pr~uMu
Ps Title: 09a nTbool

perfin against various aircraft, and study of the feasibility
of i4c- rain

- (u) Awmrded contract to develop and deostrate ulti-sensr targlt
feature fusing to provide targetitictin

- (U) Aworded cotract to investigate and duMostrate using a la"e
radar to detect unique aircraft vibration signatures-

- a&u Aarded contzact to investigate and demonstrate novrti
comat iduitification capabilities into thor

- (U) Allarded contract to inprwea and dostrate passive bistatiJ 'P
target tracing

- (W4 Awarded contract to investigate and perfom a laboratory
dstztionof

- (W Awarded contr~act to investiqate and demonstrate the feasibility of

(u) FiT 1989 Planned Po~
-(Uj) supports the continuation of the above NMMT tc lgy

inves tigations and dmntrations for tactical comat
iditification.

(u) F! 1990 Plannd rry
- (U) supports the comletion of the above HM1' tacIlogy

dntations and the selection of the most Promisirq techniques
for further fevelopaent and traitiona.

(17) nT 199.1 Planned rq1
- (13) 947orts tecjmlogy transition develpmet to0 baselinle advanced

to=1' techiniques into specific tactical waspon systQM.-

(U)) Urore to Omletion:
- (U) This in a ontinuing programu.

(u) WorkPfomed my: Managed by the Air Force Wright Aeronauticl
__j _atorea/Avionicg Laboratory, Wright-patterson All, CH; and by

Rom Air Develpmet Ceter, Griffiss AnD, NY. Cotractors include:
Veda u6---rate, Dayton, CH; Scope Xlectronica, Reston, VA;

Wnensu Electronics, Baltimore, ND; Raytheon Oo., Bedford, MR;
Boein7, fieattle, Ia.

(U)Reae ciiig
- (U) 131#06047251, Oomat Identification System.
- (U) 13 #0603267Y, NAM Future Identitication System.
- (U) PR #06035239, Advned Iditification Toohniquea.
- (U) IN3#0603706A, Idetification Frin or Too (IFF) Dvelpats.
- (1U) 72 #060421M1, Air Traffic Control Radar Beacon SystemV1ark 211.
- (U) PR #0604709A, 117 3iuiM*.
- (U) There is no unecessary dulication of effort: within the Air Force

or the Deparmt of Defense.
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PrOgrin Zlinm2t: #0034 MAdet Activity: #4 - Tactical PL=U=

PZ Title: Omt oit29

(U) Internatiocal aOpgerative Mrents l .

2.* (U) Prjofet 3765, Joipt-Srvice Nopnoocerative ID Tpabnloaiwg aqMXrtg
the Tni-Service Target Identification Progrml (TRI-TIP). This project
SmPPrts varions joint-service advanced NMl develpset efforts.

(U) FT 1968 Aoliunt:
- (W TRI-MI Program Inltatin Plan developed and q*ved. joint

plan for Tri-service inprovinnt ;rorin to eqloit
for laproved cowat MD capability.

- (U) Tri-service Nurandu of Understanding for Tni-service =mat MD
infomation exhauge and coordination.

- (U) National indhistryaerunent NL'IR sysposium held.

(U) f! 1969 Plaaed Po~m
inL) td the USA shae of the data
base.

-()Investigate mthods to obtain

(U) F! 1990 Plannead rq-
- (W Cntinues the ~Pshare of the data

bae .

(U) FY 1991 Plannied Prm :
- La Cntinues simort for the data bae.

(U) Proarm to Omyleti i:
- (U) This is a continuing progrm.

(U) Work Perfoumed my,:
- (U) The U.S. Navy is the lead service for the TR-I.
- (U) Kum Poem include the Air Force Wright Msrounitical

Laboratories/Avionics Laboratory, Wright-Patterson 1An, CH; and
Ros Air Dvelut center, Griffiss AN'S, Ny.

(U) RltdAtvt
- (U) 92 #06047257, Owbat Idetification Sytma.
- (U) M #06032 67N, MMI Future Xdentification sytms.
- (U) M #06035153, Adanced identification Techniques.
- (U) P2 060370h, Identification Find or Poe MT) Dvelopmts.
- (U) B #0604211N, Air Traffic cntrol Radar asso Sytm,2Irk E
- (U) PE #0604709A, MP Edpumt.
- (U) There is no uwoeesary &Vlication of effort within the Air Force

or the Dpareet of Defame.

(U) OM c dto Not Applicable.
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1- 1990/1991 MM A m Z rescpmm sWom

ftogrM in lmt: #06042o01, 3 t Ativity: #4-T A
PE Title: A Avionics F dament OMMOMP

A. (U) ($ in Thounmds)

NubrFY 1988 NY 1L989 FT 1990 f 1991 To Total

2257 Standard Avionics and Joint Servies Rviw Oomittee (JSRC) Initiatives
3,149 3;800 4,761 5,626 _OtiMuiD N/A

2258 Standard Inertial Nuviqation Unit (I=E)
2,623 2,900 1,000 1,017 Continuing N/A

2297 EMboded ,,,._. Software Stanardization
2,040 1,800 2,000 2,200 Continu.n N/A

2519 Airoe Radar DrOvsmnts
408 130 0 0 Ctiuizq N/A

2560 JOV7hL Language (00trol Facility
622 45o 600 700 Continuing N/A

2658 Avionics Arc teafte -Ii-li tati and Support
777 550 250 900 oontiMir N/A

3264 Stanard Flight Data Recorder

7,022 9,901 5,946 2,500 3,630 29,098

Total 16,641 19,531 14,557 2.2,943 C---i-i N/A

B. (U) J= DRUM Of EW_: This rogrin elt I develope standard
avioics architaftw and equipment to redar.. suport costs, increase
w~O M availability, ,d foer technlogy evolution and insertion
to provide operational forme i ro s. Reliability and Maintainability
( M oniderations play a mi jor role in the idetification of specif'c
develmt efforts within this prormi. joint avionics development
efforts ame ipuUed through participation in and support of the Joint
Service rAviW Ox:ttm (JW). Owrant J5s initiatives undergoing
developmt at this time inclde a around collision Avoidance system and a
Stard Flight Data Recorder. This proqrmi alo supports qneric radar
qalicati to improve perfo e, reliability and maintainability of
CWit Mir Force a4 fire control radars. DuvelonMmt, WhMnt,
and mainten of IUL-WID-17s0/IMembeded cpter software m port
tools is also mported by this Ps. Finally, this rgrm fimds necsary
onging por activities to ae a credible stndardization progrmt is
maintained.

This docent is not releasable to non-DW
peruil wit1ft qproval of s/
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Program Elemnt: #0604201F Budget Activity: 44-Tnag!
PE Title: Aircraft Avionics Eauirment FDevelum

C. (U) PRGRA APJHUIHKM N PLAM:

(U) Proet 27.SadrAvionics, and Joint Services; Review Comittee (JsI)
Initiatives. Identifis/duemlop potential Air Fbo systems and subsytm
for standardization. Through JSW identifies system and subsystem for
potential joint services application. Maintains and updates Air Force
Avionics Pbadkap

(U) FY 1988 Agccaliebmants:
- (U) Develop, maintain avionics data bae
- (U) Develop, publish aninual Avionics Master Plan
- (U) Initiate modular Avionics systms Architecture (mm) Program
- (U) Initiates Standard Cetral Mir Data Coopter Program
- (U) Develop, enhance, and mintain Standardization Evaluation Program

(STEP) life cycle cost uodel

(U) FY 1989 Planned Proaram:
- (U) NASMLIM FSD definition work will continue with developmennt of

standards and specifications for Mb4 and other key eleets.
- (U) Evaluation of the standardization potential of single point keying

technology will be perforuad.
- (U) Initiate New Technology Omass Program

(U) FT 1990 Planned Proara:
- (U) Continue providing the front-end activity needed to determine the

feasibility of standardizing selected avionics systarms/subsysteris
identified through the Air Florce and Joint Service avionics
plannin proes.

- (U) Continue support of JSIW initiatives to incorporate Ground
Collision Avoidance capability in cargo/bomber aircraft

- (U) Continue Now Technology Omass developmt
- (U) Initial Potential standard line replacedble module
- (U) Begin development of standards deriving from single point

keying technology.
- (U) Evaluate the potential developent of a family of standard power

supplies.
- (U) Maintain/update Mir Force Avionics Rosadeap

(U) FY 1991 Planned rqf.
- (U) Continule a43ort of Joint Service Peview Cmittee (JSW)

Initiatives
- (U) Continue line replaceable module (RM) efforts
- (U) Initiate Standard Power Dipply Program (SPSP)
- (U) a"We Single Point Keying Program

-(U) COiplete Now Technlogy Ccass Program
- (U) Continue to rflintai~update AMr Florce Avionics ROadM~p

(U) Pro==ra to Completion: This is a continuing program.
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Program El 't: #00201F Budgt Activity: #~T~l
VE Title: AicatAinc mmm cm

(U) Workad Performed By,: Progrin mnagnt is provided through Air Frc
Sytems omnd by szUitica1 systems Division, wright Patterson APB,

CH.Majr cntact ar wih;Draper Lobs, Camridge Mass.

(U) pltdAtvt
- (U) PrcgXRm Elt 06031091, D /I=U
- (U) Prcgrin ElOEiNt 06032537, Advanced Avionics integration
- (U) Prcgram Elmet 064203N (USN kay)
- (U) Pzcgrm Zlm I "201A (US Army)

(U) Ote U~AMM& Not Applicable

(U) D"~i~ 9Ma A M~ :Nt Aplicable

(U) PrJect 2258. Standard inertial REuvia unit (fllfl: Devlocs an Air
Force Standard Porn, Pit, Function (F3) DZl. Applies Ring Laser Gyro
(IA) technlogy to the Air Force standard 13 mdiu accuracy (0.auVbr)
IME's. Dvlpmt ef fort for a precision accuracy (0. 2mnhr) Dnl.
Targeted 13 Dnl aircraft are the 74, 1/P9/FF-111, A-7, C-130, D1153,
OV-10. Targeted RWA D1 aircraft (mnedium acuracy) are the F6-15/A-D
(retrofit) 7-153 production. Targeted precision accuracy no1 aircraft
ae the special mission c-130 (combt Talon I and nI) adAL-1.3o amship,
Aircraft

- (U) 73 an7-1L5 RG no flight Istr tic/verification conducted
- (U) 73 MIG DX rnaaecy8Nstai performed
- (U) 13 Qualification testing oaipleted

M U DMIvel~t Of integratian/eogim9rinq changes to the F3 INU and
1-153 standard DIl

-(U) Precision Accuracy RIG Dnl qualification testing cowleted

(U) FY 1989 Planned Por~
- (U) 7-15 RIG Dn qualification testing will be completed

MU ri 1990 Planned r :
- (U) Begi~n afl of stanard Dnl to Air Force Logistics cimnd.
- (U) Update specification of DJl to includ potential follow-on

aircraft (7-16, A-l0, C7-22).

(U) FY 1991 Planned Pcrw
- (u) oo1pete 3RM of standard Dnl.

-(U) Comlete specification uWdatee for P-16, A-10, C7-22.

(U) prm to QW
-(U) TWis is a contiuing program.

(U) Worked 24foad ar: Program manaet is provided through Air Force
Systm Oaad by Aeronautical System Division, Wright Patterson APB,
(Z. Major contracts are with; Litton systms, Inc., Woodland Hills ch;
Singer Kearfott Oorp., Little Falls, W;: and Honeywll, Minneapolis IN.

UNCLASSIFIED 00402



UNCLASSIFIED
PrOgruf hinmt: #0022 Budget Activity: 4
PE Title: AicatAinc mmL

(U) Misated. Activiti:
- (U) Progrul Elui1 06031091, Z1m/ICHM
- (U) PZOgrWR Dinmt 06032531, MdVend Avionics Itegration

-(U) Progrm Eint 06022041, Aeropace Amicnics

(U) Ote Anorain ud:Nt Applicable

(U) InternatiORal Coobeztive A& s Not Aipplicable

(U) Project 2297. Mdded Ozpter software Standardisation: Maintains
~Edded 0=Vter Stanardization ProgrWR Office. Develops suport
software that permits iu Iitto of stanardization efforts such as;
KML-STD-189 (JOVIAL 373), WMLSTD-1815 (Ada), an UL-S'ID-17 50, 16 bit
COUPe= instruction set architecture

(U) Y! 1988 RcocuMliumnts:
- (U) Dvelput of a production quality Ads/3UL-sTD-1750 cmilation

system Was initiated in October 1985
- (U) Production of an initial production quality conilation system
(QC) scheduled to tak place the and of FM8 (Phase nI)

(U) FY 1989 Planned rq:
- (U) Version release Of the JOVDhUM-S'D-17S0 related software are

scheduled to continue into Frag
- (U) Start daeicpmant of the Ma/MIL-BID-1750 Dinbagger (Fase MV
- (U) 0ontinue study efforts (Phas v) to determine necessary Mda tool

set enh 1t
- (U) Enhance the JOVI3L tool set to acomdate 3M-IV-189D

(U) FY 1990 Planned P T!
- (U) OmPletion of the symbolic debugger (Phase IV) will coplete the

Ada tool set in 1! 90
- (U) Oontinue study efforts (Pase v) to determine necessary AMa tool

set enhancements
- (U) F11OW-Mu Mda tool set s port/mihanouit contract (phase V)

will be awarded in F!90

(U) FT 1991 PlannedPrr:
- (U) ontine to collect Software Problem Fmiports (5PM) against the

Mda tool set as a pert of the s~r/hniteffort in
prqparation for aw of the tool set to AFWC

- (U) Continue study efforts (Pase v) to determine necessary Mda tool
set enhancmnts

- (U) Suport and enhance the Mda tool st x the Phas VI contract

(U) Proan to CCOet1,: This is a continuing Vrogr sm.

(U) Worked Performed By: Pogrin umnagint is provided through Air porce
Sytem Comand by AeJauia Bytm Division, Wright Patterson A19,
CB- Major contracts are with; Boeing Military Airplane OCepy (a=O),
Wichita, M.

UNCLASSIFIED 00403



UNCLASSIFIED
Program Elmat: #0 604201F Budg'et Activity, #4-Ti1t1
PE Title- Aircraft Avionics ldp-jmet Develint

(U Related Activiti :
- (U) Program Elt1 06022047, Aeroqao Avionics
- (U) Program 211idt 06032267, DOD CMn PrOgraMming Language,

Advanced Deftlopuzt

(U) other Aporooriation No1, 3t Applicable

(u) Inte:ntoa 4~ortive Noennt:It Applicable

(UT) project 2519. Airbozie Radar Iwrovists. Develops generic radar
inproyeet for current Air Force airbOrnd fire control radar
systin. Emphasis is an impzoved reliability and maintainability.
Coordinates radar develpmet bebsn Air Force laboratories and
aircraft systan programn offices

(U) "T 1988 hgogwimn:
- (U) Tranition of electronic Mome-octrmsue E(

tecbnology continued with inpbasis an EOM applications
- (U) F-15 Radar Built-In-Test (BIT) improvement and Coolanal

contamination investigations vere comleted
- (U) P6-16 and B.-1B Radar Roaftaps were completed

(U) "! 1969 Planined rp :
- (U) Porter Data Systemsn scmbdled for caipletion

(U) F! 1990 Planned Por!
- Project Vill be delayed due to furnding reductions.

(U) FY 1991 planned zg!:
- (U) Project will be delayed due to funding reductions.

(U) Program to Cawlei: This is a continuing program.

(U) Worked Perfozzud ]W: Prograia managumunt is provided through Air Force
Systain. Coand by% Aeoa-ia systuims Division, Wright Patterson APB,
CH. Major ontracts are with; Hughes Aircraft Corp., Culver city, ch;

Wetigouse Electric Corp, Baltimre, MD.

(U) ReaedAylti
-(U) Programn Eli0nt 0603203?, Advanced Avionics for Aircraft

M U Progralm El It 0603253?, Advanced Avionics Integration
-(U) Program Zlmmiet 0602204?, Aer*Bace Avionics

(U) Ote R~nai Not Applicable

(u) niuainlQ~ tnaw fs Not Applicable

UNCLASSIFIED 00404



Prgrzat le t: 06042017 BuLS IIE3adget actiVity: #4 J~

(U) nroect 2560, JOVIAL &MMMM~ Control Faiiy(0 otrols and
miaintains the JOVIAL J73 language Standard. BuMorts DOD Ada language
standardization organizations. Perfoia JOVIAL and Ada ampiler
validations. Provides technical assistance to JOVIAL J73 138ers.
Perfor ROL training to meet1 the needs of the suedded ainpzter
system. Disseminatesd JOVIAL and IA related infomation via aim IAN
no Blotter

(U) FY 1988 AgggMIsi~a
- (U) Conducted over 80 JOVIAL 373 apiler validations
- (U) Provided J'OVIAL J73 training to over 800 goverMt en contractor

- (U) Published 32 issue of the 10'F Mawletteir
- (U) Coordinated publication of JOVIAL J373 XMUL-I-58B and -LS89C
- (U) Provided technical support to IPMl/00C-1, Fault Tolerant

Electrical Faoer systam (71EP) Progrina 3-52 Weapon System Trainer
510; F-16 510; Advanced Cruise Missile (lOC) 510; and SMW 11 510

(U) F! 1989 Planned r :
- (U) Validate arxmately 8 JOVIAL coailer
- (U) Coulete delcpent of a JOVIAL 373 OmteAr Aided Instruction

- (U) Publish three issues of the IA0' Unaletter
- (U) Coordinate publication of the iXM-GED-1589D
- (U) Continue technical support to other AF organizations

(U) T 1990 Planned Pzar-m:
- (U) Validate approximtely 6 JOVIAL cpiers
- (U) Publish three issues of the 10' Newsletter
- (U) Contine technical support to other AF organizations

(U) F! 1991 Planned Progragg:
- (U) Validate aprxmtel.y 6 JOVIAL acmilers
- (U) Publish three issue of the U0' Nwsletter
- (U) Continue technical support to other AF Organizations

(U) PrOarun to 9le01"~ This in a continuing progrm.

(U) poxiced Performd By: Progran managit is provided through Air Force

gystem Owand by Paoutia ystsai Division, Wright Patterson APB,

- (U) Progrook Elint 0602204F, Aerospace Avionics
- (UT) Program 31Mt 06032256F, DOD OcmnProgrulming Language.

Advanced Dwvlplnt

(U) other hMvrooiation Fid:Not Applicable

(u) International Cocerative Acrewts: Not Applicable

UNCLASSIFIED 00405



UNCLASSIFIED
Pxogram Blont: #0021 Budget Activity: #4ZT1
PC Title: &t~t voisMd-M K9

(U) Project 2658. avfioniC. Architecture =1uzunttion and P"Oort tMZWh
miport System Engineering Avionic. Facili4ty which Provides/duveiqas
aVionics architectUral Standards sUeh as MML-OTD-1553B arid HIL-OM-176MA
DOW Validation testing -a ngiern .~vozt for new and misting

archtectres.Invetigates/dvelos now stanrds

(U) F! 1988 Acom5isimns
- (U) HZL-UID-5533 testing for 22 sWbsystbem
- (u) xaL-UI-1750 testing for 37 cENCt*r
- (U) IUL-S'I-1760 Notice 2 Pubhd.
- (U) MIL-VMJ-1760 Notice 3 Published
- (u) Dtraft 7uAmnot to MM 81TMW 3838 COMiPeted
- (U) IUL-S'ID-1553B Hadbook COMIlted cite(AMadpd
- (u) mm and Air standardizationCoriaig ite (M) td

ML-UID-1750

(U) Py 1989 Planred Pcj~
- (U) HIL-S'IV-15539 testing for 10 subsystansl
- (U) 3UL-sTD-17S0 tasting for 14 0CMPters
- (U) Publish XaL-ulI-1553B Handbook

(U) F! 1990 Planned Pro==~:
- (U) ILM-WD-1553B testing for 3 subSYStin
- (U) HIL-SID-1750 testing for 3 COiPitSM
- (U) IC-in-17S0 dovelopmet
- (u) JUL-S'I-i750 verification Software Weadts

(u) F! 199 Plummed. Proqy:
- (U) ,aL-UID-1553B testing for 8 suibsystom.
- (U) KEL-STD-1750 testing for 10 Computers
- (U) NIL,-EM-17SO develpmet continued
- (U) High Speed Data ans HavZook develwnt

(U) progm to owli : This is a continuing prOgraM.

(U) Worked Pmeomned Lly: progren smaagunt is provided through Air Force

Systalls 13amnd by roatalSystems Division, Wright Patterson AFB,

(U)Reae cii,
-(U) Progren Blont 060322 6F, DOD OMn ProgruMuing lAnguage.

Advanced Develomet

(U) Ote R dto Not Applicable

(U) Mt~inlO MtV MMng Not Applicable

UNCLASSIFIED
00 4 OR.



UNCLASSIFIED
Progras Elt: #00401 Budget Activity: #4-Tct
Pe Title: Aircraft Avionics aglat Devel=t

(U) PrOi~mot 3264,* Standard ZLiah Data P~oordkw (MMht: Develops a standard
crash survivable flight data recorder which is a J~c sponsored initiative.

(U) F! 1988 922W-UisRNA:
- (U) interface aOntrol D0 itation defined for MMinstallations for

17 AT production and retrofit aircraft and mNa vy retrofit
aircraft

- (U) SEIR full scale develet contract awarded for aplication to 18
different aircraft types, including 7-151, 1r-10/B Air Defamse
Fighter (Anf), Mh-77, C-17, an AFEC's AM flight recorder
retrofit progrin

(U) P! 1989 Plamed Pwnwm:
- (U) Flight testing of trial integration uinits on operational aircraft

will be conducted and production deliveries for 1,-10/B ADI and
C-17 6MVs will begin

(U) FL.3990 Planned Poy9
- (U) Flight testing of trial integration units on --emrational aircraft

will be conducted and production deliveries for c-130, C-141, T-38,
an 7-151E M- will begin

(U) F! 1991 Planned rp:
- (U) Flight testing of trial integration urnits on operational aircraft

will be conducted and production deliveries for T'-43, 1-1MB,
3-3, 3-52, and W-135 6M~ will begin

D. (U) Work Perforied Br: Progrun asnagwet is provided through Air Force
Systwis Owan by the Aeronautical Syste Division, Wright-PatterSon APB, OR.
Major contracts are with; anith industries, Grand Impids, xI.

(U) Related Activities: Not Applicable

(U) Other hcororiatice Furnds: Not Applicable

(U) International Coocrative kgrepets: Not Applicable

00407
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UNCLASSIFIED

FY 1990/1991 NNIAL RDT&E DESCRIPTIVE SLUMARY

Program Element: #0604212F Budget Activity: #4 - Tactical Programs
PE Title: Aircraft Equipment 

Development

A. (U) RESOURCES ($ in Thousands):
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

1926 Aircraft Windshield Development
2,826 1,134 2 481 2,869 Continuing N/A

Total 2,826 1,134 t 2,869 Continuing N

B. (U) BRIEF DESCRIPTION OF ELEMENT: Develops, cests and evaluates subsystem
equipment to satisfy operational needs for updating Air Force aircraft.
Updates are required due to changing threats, equipment obsolescence and
technical advancements, and to improve efficiency, effectiveness, and
safety. This is the only engineering development program element which
utilizes advanced state-of-the-art technology to develop windshield
systems with improved hazard resistance and reduced cost of ownership.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project 1926, Aircraft Windshield Development: Applies the latest
technology to improve high-speed birdstrike resistance of aircraft
windshields, while maintaining high optical quality, durability,
minimum weight and low life cycle cost. The threat of birdstrike is
continuing to grow due to increasing emphasis on low-altitude, high-
speed missions.

(U) FY 1988 Accomplishments:

- (U) Completed OT&E of T-38 windshield; completed DT&E and began
OT&E of A-7 windshield; began OT&E of F/RF-4 windshield.

- (U) Supported air logistics centers in fleet retrofits of A-7,
T-38, and F/RF-4 windshields.

- (U) Continued evaluation of alternate transparency designs for
the B-IB; initiated evaluation of causes for structural
degradation of F-111 and F-16 canopies; began feasibility
study for mission compatible A-7 and F-16 canopies.

(U) FY 1989 Planned Program:
- (U) Complete OT&E of A-7 windshield.
- (U) Begin development of F-Ill transparency system to correct

flight safety hazards caused by service life structural
degradation.

- (U) Continue to monitor the operational evaluation of F/RF-4 and
T-38 windshields.

- (U) Continue design tradeoff studies for mission compatible
transparency systems for the B-lB, F-16, and A-7.

0 008
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UNCLASSIFIED

Program Element: #0604212F Budget Activity: #4 - Tactical Programs
PE Title: Aircraft Equipment Development

(U) FY 1990 Planned Program:
- (U) Fabricate and test full-scale alternative windshield system

for the B-LB and canopy for the F-16.
- (U) Evaluate subscale version of A-7 improved canopy.
- (U) Perform operational evaluation of F-Ill improved

transparency system.
- (U) Evaluate technology advancements for cost-of-ownership

enhancements to the T-38, F/RF-4, and A-7 windshields.

(U) FY 1991 Planned Program:
- (U) Continue operational evaluation of F-ill improved

transparency system.
- (U) Begin flight evaluation of B-lB alternative windshield

system and F-16 improved canopy.
- (U) Fabricate and test full-scale alternative A-7 canopy.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The contractors are Pittsburgh Plate Glass
Co., Huntsville, AL, and the University of Dayton Research
Institute, Dayton, OH. The program manager is Aeronautical
Systems Division, Wright-Patterson Air Force Base, OH.

(U) Related Activities:

- (U) Program Element 0602201F, Aerospace Flight Dynamics.
- (U) Program Element 0603203F, Advance3 Avionics for Aircraft.
- (U) Program Element 0603211F, Aerospace Structural Materials.
- (U) Program Element 0604201F, Aircraft Avionics Equipment.

- (U) Program Element 0604226F, B-lB.
- (U) Program Element 0708026F, Productivity, Reliability,

Availability and Maintainability.
- (U) There is no unnecessary duplication of effort in the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

UNCLASSIFIED 00409



UNCLASSIFIED
FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604218F Budget Activity: #4 - Tactical Programs
PE Title: Engine Model Derivative Program (EMDP)

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total

Title Actual Estimate Estimate Estimate Complete Program

Engine Model Derivative Program

956 953 994 994 Continuing TBD

Total 956 953 994 994 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: EMDP is an engineering development
program that provides the latest engine technology advances to current
weapon systems and provides a framework for engine development for
future systems. EMDP contributes to system life extension, reduced life
cycle cost, and enhanced performance. Enhanced performance is required
to counter increases in system weight and increased threat capability.
EMDP demonstrates derivative engine concepts incorporating demonstrated
technology and advanced components from goverment funded programs and
contractor Independent Research and Development. EMDP demonstrates
technology in performance, durability, operability, supportability,
reliability, maintainability, and other unique capabilities, such as

thrust reversing and vectoring nozzles. These demonstrations are in

prototype engines prior to full scale development. EMDP also evaluates
candidate engines (commercial or military engines either in use or in
development) to provide competitive engine opportunities.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Engine Model Derivative Program (EMDP) (No Project Number):
Develops and demonstrates performance growth in existing baseline
engines.

(U) FY 1988 Accomplishments:
- (U) Initiated Conventional Cruise Missile (CCM) trade studies
- (U) Initiated Controls and Accessories (C&A) study activities
- (U) Completed general engine roadmaps with six (6) engine

contractors through the Task Ordering contract method

(U) FY 1989 Planned Program:
- (U) Evaluate advanced technology requirements for more reliable

and maintainable C&A for current and future engine systems
- (U) Initiate conceptual axisymmetric vectored nozzle design for

current and future Increased Capability Engines (ICE)

(U) FY 1990 Planned Program:
- (U) Complete C&A evaluation

- (U) Complete conceptual axisymmetric vectored nozzle design
activity

- (U) Initiate ICE design which includes thrust growth,
axisymmetric vectored nozzle, advanced C&A and Low
Observable (LO) capability for tactical aircraft

UNCLASSIFIED 00410



UNCLASSIFIED
Program Element: #0604218F Budget Activity: #4 - Tactical Programs
PE Title: Engine Model Derivative Program (EMDP)

(U) FY 1990 Planned Program:
- (U) Complete C&A evaluation
- (U) Complete conceptual axisymmetric vectored nozzle design

activity

- (U) Initiate ICE design which includes thrust growth,
axisymmetric vectored nozzle, advanced C&A and Low
Observable (LO) capability for tactical aircraft

(U) FY 1991 Planned Program:
- (U) Continue ICE design which includes thrust growth,

axisymmetric vectored nozzles, advanced C&A and LO
capability

(U) Program to Completion:

- (U) An ICE will demonstrate axisymmetric nozzle, advanced
controls, increased thrust and LO capabilities.

- (U) EMDP is a continuing effort. The level of funding for EMDP
is derived from bottom up estimates of the cost to conduct
the demonstrations and objectives for each EMDP effort.

(U) Work Performed By: EMDP is managed by the Deputy for Propulsion
at Aeronautical Systems Division, Wright-Patterson AFB OH. The
contractors (and engines) involved are: Pratt & Whitney
Aircraft (P&W), West Palm Beach FL (Fl00, F117, and V2500);
General Electric Company (GE), Evendale OH (Fl01, F108, P110,
F118); Williams International, Walled Lake MI (FJ44, P107);
Allison, Indianapolis IN (RB211-535E4, 250 propfan); Teledyne

CAE, Toledo OH (235 propfan, J69); and Garrett Corporation,

Phoenix AZ (F109, TFE1042/F124).

(M) Related Activities:
- (U) EMDP draws requisite technologies from the following program

elements: PE #0603216F (Advanced Turbine Engine Gas

Generator); PE #0603202F (Aircraft Propulsion Subsystem
Integration); PE #0602203F (Aerospace Propulsion); PE
#0708011F (Industrial Preparedness Program)

- (U) Activities conducted by the Army, the Navy, National
Aeronautics and Space Administration, and propulsion
industry in-house programs also constitute significant
sources of technology

- (U) PE #0604268F (Aircraft Engine Component Improvement Program)
complements EMDP by addressing engine flight safety
problems, service revealed deficiencieq and the achievement

of durability goals
- (U) The Air Force and the Navy have a broad memorandum of

understanding for joint cooperative propulsion programs in
areas of common interest

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

UNCLASSIFIED 00411



UNCLASSIFIED

FY 1990/FY 1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

Program Element: #064222F
PE Title: Nuclear Weapons Support Budget Activity:#4 - Tactical Programs

A. (U) RESOURCES (0 in thousands)
ProjeOct
Number & FTY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

5708 Nuclear Weapons Support
4,666 2,167 2,246 2,311 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Provides funds for salaries of the Air
Force Weapons Laboratory (AFWL) civilian nuclear weapon specialists
who provide technical guidance to the Department of Energy (DOE) and
direction to the North Atlantic Treaty Organization for fulfillment of
Air Force (AF) responsibilities related to development and support of
nuclear weapon systems. Includes funds to demonstrate weapon/warhead
compatibility to delivery platforms. Supports Strategic Air Command
(SAC) Required Operational Capability 16-71 (Peacekeeper), 12-76 (Air
Launched Cruise Missile (ALCM)), 6-76 (B61 Strategic Bomb), 6-69 (B83
Modern Strategic Bomb), 15-83 (Short Range Attack Missile II (SRAM
II)), 1-83 (Small Single Reentry Vehicle Intercontinental Ballistic
Missile (SICBM)), Tactical Air Force Statement of Operational Need
(SON) 306-86 (Nuclear Tactical Air Surface Missile (SRAM T)), SAC SON
002-85, (Aircraft Delivered Weapon to Counter Deeply Buried, Hardened
Targets) and 009-84 (Weapon to Counter Deeply Buried Superhard
Time-Urgent Targets).

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project 5708, Nuclear Weapons Support: Funds AFWL civilians to
technically support all new and fielded USAF Nuclear Systems.

(U) FY 1988 Accomplishments:

- ( Li. ;Start FSD of SRAM II (W89) and

- ( LA. ) B53 strategic bomb

-(L .

- (U) Continued Phase 2 studies on Advanced EPW

00 12
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UNCLASSIFIED

Program Element: #064222F Budget Activity: #4 - Tactical Program
PE Title: Nuclear Weapons Support

- (U) Initiated SRAM T Phase 2/2A warhead studies

- (U) W84 GLCM return from Europe begins

(U) FY 1989 Planned Program:

-(~A)

- (U) W84 (GLCM) warhead continues return to inactive reserve

- (U) W89 enter Phase 4 Production Engineering

- (U) Advanced EPW and SRAM T will continue in Phase 2 study

- (U) Maintain and update all documentation supporting nuclear
stockpile and DOE/DOD agreements.

(U) FY1990 Planned Program:
- (U) Continue at the same level of effort.

(U) FY1991 Planned Program:
- (U) Continue at the same level of effort

(U) Program to completion:
- (U) This is a continuing program.

(U) Work Performed By: Air Force Weapons Laboratory

(U) Related Activities:

-(U) PE 0101219 (SICBM ); PE 0604312F (ICBM Modernization).
-(U) PE 0101215 (Peacekeeper); PE 0101213 (MM II).
-(U) PE 0101213F (MM Squadrons).
-(U) PE 0604361F (ALCM); PE 0603319F (ACM).
-(U) PE 0603364F (SRAM II); PE 0207135F (SRAM T).
-(U) PE 0101113F (B-52 Offensive Avionics System).
-(U) PE 0101115F (FB-111B/C); PE 0101118F (SRAM A).
-(U) PE 0101126F (B-IB); PE 0604226F (B-lB).

(U) Other Appropriation Funds: DOE nuclear weapon RD&T, production, and
surveillance for AF systems are funded separately in DOE TOA at over
$1/3 Billion per year.

(U) International Cooperative Agreements: Not Applicable

UNCLASSIFIED oo 1



UNCLASSIFIED

FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604223F Project Number: N/A
PE Title: Alternate Fighter Engine (AYE) Budget Activity: 1- - Tactical

Programs

A. (U) RESOURCES ($ in Thousands)
Project Title APE
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

AYE
74,688 27,811 63,758 4,977 -0- 537,150

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
APE Program funds the Full Scale Development (FSD) of the FIOo-PW-229
and FIIO-GE-129 Increased Performance Engines (IPEs). These two
engines are derivatives of the Fl00-PW-220 and the FIIO-GE-100
Alternate Fighter Engines. IPEs will give F-15s and F-16s the
capability to counter the evolving 1990s threat. The APE Program also
completes development and integration of the Configured Engine Bay
(CEB) for F-15E aircraft, providing the capability to install either of
the IPr.s.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Conducted 300 hours sea level development tests
- (U) Conducted 200 hours altitude tests at Arnold Engineering

Development Center
- (U) Initiated 4000 cycle Accelerated Mission Test (AMT) for

qual fication
- (U) Flight tested Initial Flight Release (IFR) IPE configuration
- (U) Flight tested a CEB-configured F-15E with FI0-PW-220s

2. (U) FY 1989 Planned Program:
- (U) Complete residual tasks from the qualification effort
- (U) Continue FSD for the IPEs with full life testing of the

preproduction configurations including another 4000 cycle AMT
- (U) Update technical data for the P100 and P110 IPEs and support

integration flight test for IPEs in the F-15 and F-16 programs
- (U) Complete F-15E CE! testing
- (U) Complete flight test of IFR configuration IPEs

3: (U) FY 1990 Planned Program:
- (U) Continue Operational Capability Release (OCR) testing on

production configured engines
- (U) Perform AMT on production engines to verify full engine life
- (U) Support F-16 performance/qualification flight testing
- (U) Perform F-15E/IPE performance qualification flight testing
- (U) Conduct update of engine maintenance and support procedures
- (U) Perform sea level and altitude development testing to support

Field Service Evaluation (FSE)
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Program Element: #0604223F Project Number: N/A
PE Title: Alternate Fighter Engine (AFE) Budget Activity: -- Tactical

Programs
4. (U) FY 1991 Planned Program:

- (U) Complete F-15E/IPE performance qualification

5. (U) Program to Completion: Not Applicable, IPE program complete

D. (U) WORK PERFORMED BY: The Propulsion System Program Office (SPO) and the
F-15 SPO, Aeronautical Systems Division, Wright-Patterson AFB OH,
manage the engine program and the P-15/IPE Qualification Program,
respectively. Contractors are: GE, Evendale OH, (FllO-GE-129); Pratt
and Whitney, West Palm Beach FL, (FIOO-PW-229); and McDonnell Douglas
Corporation, St. Louis MO (F-15/IPE Qualification).

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF IImpact o

CHANGE Impact on System Capabilities Impact on Schedule FY 1990 Cost

Tech None None None

Schd None +7 None

Cost None None +19,925

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: ISR milestones extended to allow for redesign

and test to solve technical problems discovered in development
testing. No impact to deployment milestone.

3. (U) COST CHANGES: Funding was reallocated from PE #0604268F,
Aircraft Engine Component Improvement Program, to fund work on

the IPEs which is more properly budgeted in the APE PE.

F. (U) PROGRAM DOCUMENTATION:

- (U) DEPSECDEF Memorandum, 23 Apr 84
- (U) Asst SECAF Memorandum to AF/CV, 11 Apr 85
- (U) Asst SECAF Memorandum to OUSDRE. 7 May 85
- (U) USDRE Memorandum to DepSecDef, 8 May 85

G. (U) RELATED ACTIVITIES:
- (U) Program Element #0604218F (Engine Model Derivative Program)

conducted preliminary development of F100 and Fi0 IPEs.
- (U) PE 00604268F (Aircraft Engine Compjnent Improvement Program)

complements AFE by addressing engine flight safety problems,
service revealed deficiencies and the achievement of durability
goals

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.
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Program Element: #0604223F Project Number: N/A
PE Title: Alternate Fighter Engine (AFE) Budget Activity: 17-- Tactical

Programs

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS:

- (U) Delegation of Disclosure Letters (DDLs) for the European
Participating Governments (EPGs) and Japan have been developed due
to potential future procurements of IPEs.

J. (U) MILESTONE SCHEDULE:
Fl00-PW-229 F11O-GE-129

1. (U) Contract Go Ahead Jun 85 Jun 85
2. (U) Preliminary Design Review Nov 85 Nov 85
3. (U) Critical Design Review May 86 May 86
4. (U) Initial Flight Release Mar 88 Apr 88
5. (U) Production Readiness Review Jun 88 May 88
6. (U) Initial Service Release May 89 Apr 89
7. (U) Functional Configuration Audit May 89 Aug 89
8. (U) Ist Engine for Field Service Evaluation Jan 90 Dec 89
9. (U) Physical Configuration Audit Jan 90 Jan 90

10. (U) Operational Capability Release Dec 90 Dec 90
11. (U) 1st Production Engine for F-15s/F-16s Jan 91 Jan 91
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604231F Project Number: NIA
PE Title: C-17 Program Budget Activity: # 4

Project Title: C-17

POPULAR NAME: C-17

A. (U) SCHEDULE/BUDGET INFORMATION ($ IN THOUSANDS)

SCHEDULE FT 1988 FT 1989 FT 1990 FT 1991 To Complete
Program IIIA 2nd Qtr
Milestones N/A Jan 89 NIA NIA IIIB FT 93
Engineering CDR
Milestones Aug 88 N/A N N/A N/A
T&E lst Flight Comp DT&E
Milestones N/A N/A Au 90 IOT&E Apr 92 N A
Contract Lot I 2A/C Lot 2 4A/C Lot 3 6A/C Lot 4 10A/C Remaining
Milestones Jan 88 Mar 89 Jan 90 Oct 90 Lots
BUDGET

T000) Y 1988 FT 1989 FT 1990 FT 1991 To Complete
Major R&DI,081,286 R&D 872,253 R&D 797,900 R&D 426,036 R&D 476,700
Contract Pro 665,200 ProI.053,400 Prol.799.800 Pro2,460.600 Pro 24,435.80
Support
Contract N/A N/A N A N/A NIA
In-House
Support R&D 51144 R&D 18,078 R&D 12,300 R&D 7,700 R&D 20,300

GFE/ R&D 4,109 R&D 41,691 R&D 105,027 R&D 64,690 R&D 108,050
Other Pro 1,000 Pro 45,871 Pro 179,481 Pro 135,093 Pro 962,000

R&DI,090,539 R&D 932,022 R&D 915,227 R&D 498,426 R&D 605,050
Total Pro 666,200 Prol,099,271 Prol,979.281 Pro2 595,693 Pro 25,397,800
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Program Element: #0604231F Project Number: N/A
PE Title: C-17 Program Budget Activity: # 4

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: Additional
airlift capability is needed for rapid intertheater deployment of combat
forces to support national objectives and for timely intratheater movement
to meet forward area mobility requirements. Airlift is vital to meet
forward area mobility requirements. Airlift in vital to meet U.S. mobility
requirements and is tailored to respond to contingencies anywhere in the
world. Specific tasks associated with the airlift mission area include

deployment, employment (airland, airdrop, and extraction), sustaining
support, retrograde, and combat redeployment. The C-17 will be capable of
performing the entire spectrum of airlift missions and is specifically
designed to operate effectively and efficiently in both the intertheater and
intratheater environments. Therefore, it will not only increase our overall
airlift capability, but will be able to replace the capability lost from
retiring some C-130 and C-141 aircraft beginning in the 1990s. The C-17
will be a modern technology aircraft capable of performing the airlift
mission well into the 21st century.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Full-scale development and tooling activity continues
- (U) Fabrication for the three full-scale test RDT&E articles and the

first two production aircraft began
- (U) Assembly of the flight test aircraft began 24 Aug 88
- (U) Subsystem development testing continues
- (U) Systems simulator development for flight control
- (U) The 90 percent structural drawing release milestone complete
- (U) Air vehicle hardware critical design reviews were completed
- (U) Peculiar support equipment design and Support Equipment

Recommendation Data (SERDs) submitted
- (U) Training systems and equipment efforts continue

- (U) Continue logistics support analysis, technical publications,
maintainability and support studies and analyses

- (U) First F-117 FSED engine delivered
- (U) Avionics/software integration began

2. (U) FY 1989 Planned Program:
- (U) Assembly of the durability test article, static test article, and

first two production aircraft will begin
- (U) The tooling effort to support low-rate production requirement will

continue
- (U) The organizational and intermediate support equipment preliminary

design review will be completed
- (U) Planning for the RDT&E flight test aircraft air loads calibrations

will be completed
- (U) Engineering design and drawing releases will be completed
- (U) Development of detailed text planning concentrating on full-scale

durability and static articles, and RDT&E test aircraft
- (U) Full-scale F-117 engine testing/FAA certification completed 8 Dec 88
- (U) Technical and logistics analyses will be continued
- (U) Continue flight test aircraft assembly
- (U) Avionics/software integration continues
- (U) Low rate initial production (Milestone liA) approved 18 Jan 89
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Program Element: #0604231F Project Number: N/A
PH Title: C-17 Program Budget Activity: # 4

3. (U) Fy 1990 Planned Program:
- (U) Complete assembly of durability article
- (U) Begin durability testing
- (U) Complete assembly of static article
- (U) Complete assembly of test aircraft (T-1)
- (U) First flight (Aug 90)
- (U) Avionics/software integration continues
- (U) Complete O&I level support equipment critical design reviews

4. (U) FY 1991 Planned Program:
- (U) Functional Configuration Audit/Physical Configuration Audit
- (U) Complete one life of durability testing
- (U) Static article ultimate strength testing
- (U) Begin IOT&E
- (U) Complete technical order validation
- (U) Deliver maintenance/aircrew trainers

5. (U) Program to Completion:
- (U) Flight/Weather Testing Completed
- (U) Complete 2nd life durability test
- (U) Operational Readiness Evaluation Conducted

D. (U) WORK PERFORMED BY: Douglas Aircraft Company.

E. (U) COMPARISON WITH FY 1988 DESCRIPTIVE SUMMARY:

TYPE OF
CHANGE Impact on System Capabilities Impact on Schedule FY 1990 Cost

Eng None None None

Sched None None None

Cost - RDT&E None None +299,927

Proc None None (-110,419)

NARRATIVE DESCRIPTION OF CHANGES
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: RDT&E: FTY 1990 increase (+$299,927 thousand) results

from recovering FY 1988/1989 OSD Congresuional and undistributed
reductions and includes for Live Fire Testing. PROCUREMENT: FT 1990
decrease (-$110,419 thousand) resulted from revised initial spares
estimate and revised inflation.

F. (U) PROGRAM DOCUMENTATION:
- (U) TEMP - Approved 4 Oct 88
- (U) Acquisition Program Baseline - Submitted to OSD 2 Aug 88

G. (U) RELATED ACTIVITIES: None. No unnecessary duplication of effort within
the Air Force or the Department of Defense.
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Program Element: #0604231F Project Number: NIA
PE Title: C-17 Program Budget Activity: #4

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) PROCUREMENT:
FY 1989 FY 1990 FY 1991
Estimate Estimate Estimate

Funds 1,099.3 1,979.3 2,595.7
Quantity 4 6 10

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event Date Results
None (Engineering Development Testing Only)

T&E ACTIVITY (TO COMPLETION)

Event Planned Date Remarks
Initiate DT&E Aug 90 None
Initiate Dedicated IOT&E Aug 91 None
Complete DT&E/IOT&E Apr 92 None
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604233F Project Number: N/A
PE Title: Tanker-Transport Training System Budget Activity: #4 - Tactical

(TTTS) Programs

A. (U) RDT&E RESOURCES ($ in Thousands)

Project Title TTTS
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

TTTS 4,478 3,625 2,374 0 10,477

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Tanker-Transport Training System

(TTTS) is required to implement Specialized Undergraduate Pilot
Training (SUPT) in Air Training Command. This HQ USAF approved
training concept will provide higher quality graduates with skills
specifically tailored to the needs of gaining commands. Additionally,
it will reduce training costs and reduce the training load on the
T-38 allowing the Air Force to continue using the T-38 into the next

century. The acquisition of the Tanker-Transport (TT) aircraft will
also substantially reduce the eventual size of the T-38 replacement

fleet thereby providing additional acquisition cost savings. The
TTTS program will procure commercially available jet aircraft,
missionized for the training role and accommodating an instructor
and two students, and compatible simulators, courseware, and ground

training devices. In SUPT students will receive common primary
training in the T-37 and then enter either the TT track (for students
destined for TT type aircraft) or the Bomber-Fighter (BF) track (for

students destined for BF type aircraft). The TT syllabus will
include training in high and low altitude instrument approaches,
crew coordination, asymmetric thrust situations, airdrop fundamentals,

low-level navigation, airborne rendezvous, and cell formation.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments: Not Applicable.

2. (U) FY 1989 Planned Program:
- (U) Issue Draft Request for Proposals 9 Feb 88
- (U) Issue Request for Proposals 2 Jun 88

3. (U) FY 1990 Planned Program:
- (U) Source Selection Decision 15 Oct 88
- (U) Award Contract 30 Oct 88
- (U) Begin simulator fidelity/compatibility design/integration

- (U) Begin courseware and curriculum development and system

integration planning

4. (U) FY 1991 Planned Program:

- (U) Complete missionization of selected aircraft and simulators
- (U) Complete curriculum and courseware development/integration
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Program Element: #0604233F Project Number: N/A
PE Title: Tanker-Transport -raining System Budget Activity: #4 - Tactical

(TTTS) Programs

5. (U) Program to rompletion: FY 1991 is final year for RDT&E funds.

D. (U) WORK PERFORMED BY: Air Force Systems Command's System Program
Office at Aeronautical Systems Division, Wright-Patterson AFB OH.
Prime Contractor has not been determined/no contract
awarded.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF IImpact on

CHANGE Impact on System Capabilities Impact on Schedule IFY 1990 Cost

Tech None None None

Schd None None None

Cost Yes None -6

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TFCHNIrAL CUANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: Program share of IR&D B&P costs.

F. (U) PROGRAM DOCUMENTATION: General Operational Requirement for
Specialized Undergraduate Pilot Training, ATC GOR 01-78. Mission

Element Need Statement for TTB Training System, MENS Dec 81. System
Operational Requirement Document for TTTS, TTTS SORD, Dec 87.

G. (U) RELATED ACTIVITIES: Not Applicable. There is no unnecessary
duplication ot ei.cEL .1r1in til- Air 6ice or the Department of
Defense.

H. (U) OTHER APPROPRIATION FUNTS: ($ in Thousands)

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Aircraft Procurement (PE 0804741F)

Funds 0 9,525 147,425 178,272 1,149,396 1,484,618
Quantity 0 1 14 28 168 211

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MTLESTONE SCHEDULE:

1. (U) Release RFP 2 Jun 89

2. (U) Award Contract 30 Oct 89
3. (U) Production Deliveries 1991-1997

00122
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F, 1990/1991 BIDImL wIB D!ZSnI sa lVE

Progrm Elmnt: #06036 Budget Activity: 4-T'i's ±
Pe Title: pared search and Tract Sws t mms) rms

A. (U) in Thousands)

FI y 1988 F 1989 IF 1990 F! 1991 To Total

3298 ZM'S 13,814 4,621 2,449 0 0 53,662

Total 13,814 4,621 2,449 0 0 53,662

B. (u) spaiE ponm_ OF mmlI': nM'S is designed to provide a system to
passively detect emy aircraft by their R amissions. The program is a joint
uW /m progrn to provide passive detection capability to fighter aircraft. The
USX will Continue the program throogh to production while the US" will only
utilize the data from the progr to suport the I' develop for the Advanced
Tactical Fighter (M'F) progam.

C. (U) PO4 q (PLIO ENM AMD PLAS:

(U) M1988 Acc.lisnnts:
- (U) UF conucted mid-wave flight test at Eglin AFB.
- (U) USN accepted delivery of first 2 mid-we system.

(U) FM1989 Planned Progrm,:
- (U) USAF to upqlete flight tasting and provide flight test data to

sUpport ATY SO.
- (U) 1W starts flight testing of both Mid- and long-wave system.
- (U) UF to monitor and fund US flight testing of long-wave Mi'S.
- (U) URN to do pre-approva for limited production testing.
- (U) USN to start FED.

(U) FY1990 Planned Prma :
- (U) FundS AF share of US flight testing to siRport UW

production decision on mid- or long-wave MIT system. USF
monitors flight tests for aplicability to MY program.

(U) FM1991 Plamed Prourm:
- (U) NO user activities.

(U) Work Performed My: Geeral Electric, o, Utica, NY is the prime
contractor. Tating is being concted by the 3246 Test Wing, Eglin AFB. Air
Fre Wright cal aboratory (AML) has also contributed vith technical
eqprtise.
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FE Title: Infrared Search and Tra ftM (Mi'S) B

MU) Rea~ cii : Ttin izPact Of the atmePb~re upon MI'S
perfo~eis being wftesiVely studied. hD/VL has contracted with Aer,=t,

I3c.,p to =rod an a4ion Light Detection and Ranin (IMMR) system to
qualitatively describe the test range atmOPhere at the time of the test. Sandia
National Laboratory is providing mwerswm to relay weather parmuter. I-r-ag~ly
BrOMn, Mm., bas been hired to collect data froi all surces involved in this
flight test an cesils, a data base for use by future system in detennninV their
electro-optical minmorrqieis There is no wmoms8arY duplication of effort
within the Air Force or Dermet of Defense.

(U) other Mwrogiation Fw~ds: N)e

(U) Internatioal 9202KRumie Agreanets: Nm
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #060423T7F Project Number: 3308
Title: Variable Stability In-Flight Budget Activity: #4 - Tactical Programs

Simulator Test Aircraft (VISTA)

A. (U) RESOURCES ($ in Thousands)
Project Title Variable Stability In-Flight Simulator Test Aircraft
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

VISTA
6,022 7,895 12,445 3,896 0 36,357

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This
program modifies an F-16D to create a high-performance, flying simula-
tor, known as VISTA, as a replacement for the NT-33A. For the past 30
years the R&D flight test community (Air Force, Navy, NASA, and indus-
try) has extensively employed the variable stability NT-33A for pre-
first flight evaluation of advanced aircraft, to establish flying
quality specification criteria, and as a flying laboratory for flight
control and cockpit display research. The NT-33A has been a veritable
workhorse with a full schedule of test activities. Its success is
directly attributable to its relatively low cost of operation, rapid
response to customer needs, and high degree of credibility in the
flight test community. The NT-33A has been credited with identifica-
tion of flight control deficiencies on the prototypes for the YF-17 and
F-18. Gone undetected, such deficiencies could have resulted in loss
of the prototype aircraft. Now, the NT-33A must be replaced. It is
the oldest actively flying aircraft in the Air Force inventory and its
performance is not representative of future aircraft. VISTA, a modi-
fied F-16D, will have the capability to simulate a wide range of air
vehicles to identify crucial flight control and human factor design
deficiencies before first flight. In addition, the Air Force and Navy
Test Pilot Schools will use VISTA, as they have the NT-33A, to safely
train test pilots to judge the deficiencies and characteristics for
handling quality, avionics, and human factors in a realistic high
performance environment. VISTA will be a national facility for flight
research.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Production of the F-16D was completed to the subassembly stage,

ready for VISTA-unique modifications.
- (U) Contract to perform the VISTA-unique modifications and incorpo-

rate the variable stability system (VSS) was awarded.
- (U) Detailed design work to substitute a digital flight control

system in the F-16D was conducted.
- (U) Flight control actuator modifications were designed and

successfully tested.

2. (U) FY 1989 Planned Program:
- (U) All modification design activity will be completed.

00'12S
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Program Element: #0604237F Project Number: 3308
Title: Variable Stability In-Flight Budget Activity: #4 - Tactical Programs

Simulator Test Aircraft (VISTA)

- (U) Extensive aircraft modification activity will be conducted.
- (U) Hydraulic and electrical systems will be fabricated.
- (U) The VSS hardware and software development will be initiated.
- (U) VSS components will be installed and integrated with the F-16D

flight control system.
- (U) Proposed cockpit modifications will be evaluated in a ground

simulator.

3. (U) FY 1990 Planned Program:
- (U) Aircraft modification and VSS development activities will be

completed.
- (U) Aircraft fuselage mating and final assembly will be completed.
- (U) Flight control and VSS software validation and verification

testing will be initiated.
- (U) Ground testing will be initiated to ensure design and safety

requirements have been met.
- (U) The flight readiness review will be conducted.

4. (U) FY 1991 Planned Program:
- (U) Ground testing will be completed.
- (U) Software validation and verification will be completed.
- (U) Flight testing will be conducted to verify operational perfor-

mance.
- (U) Program will be completed and VISTA will be transitioned to

flight research during the third quarter.

5. (U) Program to Completion: Not applicable.

D. (U) WORK PERFORMED BY: The VISTA prime contractor is General Dynamics,
Fort Worth Division, Fort Worth, Texas. The program is managed by the
Flight Dynamics Laboratory, Wright-Patterson AFB, OH.

E. (U) COMPARISON WITH AMENDED FY 88/89 DESCRIPTIVE SUMMARY:

Type of I  Impact on

Change Impact on System Capabilities Impact on Schedule FY 1990 Cost

Tech None None None

Sched None +3 month None

Cost Yes None None

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: Due to lengthy contract negotiations and the

SecDef moratorium on new starts, contract signature was
delayed three months. This delay has no impact on cost but
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Program Element: #0604237F Project Number: 3308
Title: Variable Stability In-Flight Budget Activity: #4 - Tactical Programs

Simulator Test Aircraft (VISTA)

delays transition of VISTA to flight research by three months.
3. (U) COST CHANGES: Congress reduced funding during review of the FY

1989 budget. In order to avoid further delay in transitioning
VISTA, the program is currently undergoing review to determine
the system capabilities that may be eliminated while minimizing
the impact on VISTA's capability to perform flight research.

F. (U) PROGRAM DOCUMENTATION: Approval of request for RDT&E Aerospace
Vehicle, HQ USAF letter dated 15 July 1985.

G. (U) RELATED ACTIVITIES: This program receives technology inputs from
Aerospace Flight Dynamics (PE 0602201F). The technology product of
this program will be applied to Flight Vehicle Technology (PE 0603205F)
and Advanced Flight Technology Integration (PE 0603245F). Coordination
is maintained through the VISTA steering group comprised of members of
the Air Force organizations, Navy, and NASA. There is no unnecessary
duplication of effort within the Air Force or the Department of
Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable.

J. (U) MILESTONE SCHEDULE:

1. (U) Request for Proposal 4th Quarter FY 1987
2. (U) Source Selection Completed 2nd Quarter FY 1988
3. (U) Contract Award 4th Quarter FY 1988
4. (U) System Design Completed 3rd Quarter FY 1989
5. (U) Aircraft Modification Completed 3rd Quarter FY 1990
6. (U) Ground Check-out Completed 1st Quarter FY 1991
7. (U) First Flight 1st Quarter FY 1991
8. (U) Flight Test and Certification Completed 3rd Quarter FY 1991
9. (U) Transition to Flight Research Program 3rd Quarter FY 1991
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604239F Project Number: N/A

PE Title: Advanced Tactical Fighter (ATF) FSD Budget Activity: 1r-_ Tactical
Programs

Project Title: ATF FSD

POPULAR NAME: ATF
A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

SCHEDULE FY 1988 FY 1989 FY 1990 FY 1991 To Complete
Program DAB II Milestone

Milestones III A and B

Engineering PDR CDR
Milestones

T&E
Milestones

Contract FSD

Milestones contract
award

BUDGET Program Total

($000) FY 1988 FY 1989 FY 1990 FY 1991 (To Complete)
Major

Contract 1,373,565 7,958,300
(6,584, 735)

Support

Contract 2,000 20,000
(18,000)

In-House
Support 7,000 50,000
G__ _ _(43,000)
CFE/

Other 29,000 1,000,000

(971,000)
Total 1,411,565 9,028,300

I_ (7,616,735)
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Program Element: # 0604239F Project Number: N/A
PE Title: Advanced Tactical Fighter FSD Budget Activity: IT - Tactical

Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
ATF program will develop the next-generation air superiority fighter
for introduction in the mid-1990s to counter the emergence of large
numbers of advanced Soviet fighters. The ATF is designed to penetrate
enemy airspace and achieve a first-look, first-kill capability against
multiple targets. The ongoing 50-month Demonstration/Validation phase
is designed to reduce risk upon entering Full Scale Development (FSD)
and features design trade-off analyses, flying prototype aircraft,
ground-based avionics prototypes, and other contractor-tailored
hardware demonstrations. The AT? FSD effort will capitalize on the
data developed in the Dem/Val (Prototype) phase to develop and test
fully-integrated ATF avionics systems and flight test vehicles
providing the basis for proceeding into low-rate initial production of
the ATF.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Program: Not Applicable.

2. (U) FY 1989 Planned Program: Not Applicable.

3. (U) FY 1990 Planned Program: Not Applicable.

4. (U) FY 1991 Planned Program:
- (U) Award FSD contracts to airframe contractor.
- (U) Initiate fabrication of FSD aircraft and conduct Preliminary

Design Review.
- (U) Award FSD engine contract.
- (U) Initiate fabrication and assembly of FSD flight test engines.
- (U) Upgrade avionics ground prototype of the contractor selected for

the FSD phase to a system integration laboratory (SIL) to
develop and test the full-up ATF integrated avionics
architecture.

- (U) Fully implement tri-Service Common Avionics specifications.
- (U) Use winner's Prototype Air Vehicles to provide initial flight

environment experience for emerging avionics components and
other subsystems until FSD aircraft are available.

5. (U) Program to Completion:
- (U) Critical Design Review (CDR) will be conducted in FY 1992.
- (U) Nine Full Scale Development (FSD) aircraft will be delivered

(FY 1993 to FY 1995).
- (U) Testing will be conducted with these aircraft to include:

weapon compatibility, performance, flying qualities, integrated

avionics, climatics, SEEK EAGLE and completion of Initial
Operational Test and Evaluation (FY 1993 to FY 1995).
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Program Element: # 0604239F Project Number: N/A
PE Title: Advanced Tactical Fighter FSD Budget Activity: T4 - Tactical

Programs

D. (U) WORK PERFORMED BY: Technology and advanced development efforts for ATF
FSD are managed by the Aeronautical Systems Division (ASD),
Wright-Patterson AFB OH. At the completion of the ongoing Dem/Val
phase in FY 1991, the government will conduct an ATF FSD source
selection and award contracts to a single airframe manufacturer and a
single engine contractor.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF Impact on
CHANGE Impact on System Ca abilities Impact on'Schedule7 FY 1990 Cost

Tech None None None

Sched None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CRANCES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAP SON 304-83, 9 Nov 84.
- (U) TAP 304-83-3/IIA, SORD for ATF, 23 Oct 87.
- (U) ATF TEMP, 2 Feb 88.

G. (U) RELATED ACTIVITIES:
- (U) PE 0603230F, ATF (Dem/Val), will focus technologies to the ATF

mission and perform risk reduction demonstrations prior to entering
FSD.

- (U) Preliminary FSD for Integrated Electronic Warfare systems/
Integrated Communications, Navigation, Identification Avionics
(INEWS/ICNIA) (PE 0604250F) will provide the common core set of
integrated avionics modules for integration into the overall weapon
system and continue test and validation of ATF applicable avionics
modules.

- (U) ATF simulators/training systems will be developed under PE 0604227F,

Flight Simulator Development.
- (U) ATF procurement will be funded in PE 0207219F, ATF Procurement.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:
1. (U) Procurement: Not Applicable.
2. (U) Military Construction: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) TEST AND EVALUATION DATA: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604242F Project Number: N/A
PE Title: Advanced Tactical Aircraft (ATA) Budget Activity: T-- Tactical

Programs

A. (WL RESOURCES ($ in Thousands):
Project Title: Advanced Tactical Aircraft
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

ATA 0 TBD TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
Mission requirement ill be derived from the TAC SON. However,
detailed information on the threat and resulting operational
requirement, the Air Force capability to meet the requirement, and the
system performance will be based on the Navy A-12 and is consequently
classified at a higher level.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Completed Statement of Work (SOW) to begin Concept Definition

Phase. RFP transmitted to contractor team.
- (U) S1.5M of reprogrammed funrs transferred to Program Element

#0603109F to begin study efforts defined in the SOW.
- (U) Contracted effort began on 29 Sep 88.

2. (M) FY 1989 Planned Program:

3. (W FY 1990 Planned Program:

4. (t) FY 1991 Planned Program:
- (Ti) Additional details are classified at

a higher level.

5. (U) Program to Completion:
- (U) This is a continuing program.
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UNCLASSIFIED
Program Element: #0604242F Project Number: N/A
PE Title: Advanced Tactical Aircraft (ATA) Budget Activity: -T - Tactical

Programs

D. (U) WORK PERFORMED BY:
(U) ATA prime contractors are:

General Dynamics Ft. Worth TX Concept Definition,
Dem/Val, FSD phases

McDonnell Douglas Aircraft St. Louis MO Concept Definition,
Dem/Val, FSD phases

The Program Office responsible for managing the Air Force ATA
program is located at Aeronautical Systems Division,
Wright-Patterson AFB OH.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY: Not
Applicable.

F. (U) PROGRAM DOCUMENTATION:
- (U) SAF/AQ ATA Acquisition Strategy Information Memorandum (SECRET,

Special Access Required), 9 June 88, based on AF/CC guidance of
13 May 88.

- (U) TAC SON, date TBD.
- (U) TAC SORD, date TBD.

G. (U) RELATED ACTIVITIES:
- (U) Program Element #0604233N (Navy A-12).

- (U) Programmatic relationship is established by the 4 Mar 86 MOU
for Cross-Service Utilization of ATF and ATA.

- (U) The Air Force has staffed the Navy Program Office with an Air
Force officer to provide Air Force insight into the Navy
program. Expect to assign two to three more officers (to
include one engineer) to have well-rounded Air Force
representation in the Navy program office.

-- (U) The Navy program is developing the A-12. The Air Force is
developing a variant to fulfill its own unique requirements.

- (U) Program Element #0604250F (Integrated EW/CNI Development).
-- (U) Programmatic relationship established with the ATF SPO for

development of a Module Interface Unit (MIU). This unit will
provide for the integration of JIAWG compliant avionics modules
from different manufacturers into avionics systems based on the
JIAWG advanced avionics architecture. It will facilitate the
integration of subsystems such as INEWS and ICNIA into the
A-12.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense among these programs.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands): Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (tA) MILESTONE SCHEDULE:
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Program Element: #0604242F Project Number: NIA
PE Title: Advanced Tactical Aircraft (ATA) Budget Activity: 7~-4 Tactical

Programs
- (A) Future plans includej
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FY 1990/1991 BIENNIAL BUDGET RDT&I DESCRIPTIVE SUIIARY

Program Element: # 06042457 Project: XXXI
PE Title: SRAN-T Budget Activity: #4 - Tactical Programs

Project Title: Short Range Attack Missile - Tactical (SRAN-T)

POPULAR NAME: SRAM-T

A. (4) SCHEDULE/BUDGET INFORMATION ($ in Thousands):

SCHEDULE Fty 1988 FY 1989 FY 1990 FY 1991 To Complete
Program KS III FY94/2
Milestones MS 1I Oct
Engineering
Milestones PDR Apr CDR Feb
T&E let Lnch FY92/3
Milestones 16th Lnch FY94/1
Contract FRP LL FY93/3
Milestones FSD Feb FRP FY94/3
BUDGET FY 1988 FY 1989 Fy 1990 Fy 1991 Program Total

Major
Contract 37.670 58,590 TBD
Support
Contract 8.500 17.300 TBD
In-House
Support 5,790 17,490 TBD

GFE/
Other 6.642 21,138 TED
Total N/A N/A 58,602 114,518 TED

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
The Short Range Attack Missile - Tactical (SRAM-T) is a first generation
tactical nuclear air delivered missile capable of penetrating Soviet and

Warsaw Pact air defenses to strike defended, hard and relocatable
targets vithout having to directly overfly targets. The need for SRAM-T
is based upon an operational deficiency: there are no tactical stand-off
nuclear weapons for Tactical Air Force, Navy and NATO dual capable
aircraft. A modified Short Range Attack Missile I (SRAN II) offers the
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Program Element: # 0604245F Project: XCOCl
PE Title: SRAM-T Budget Activity: #4 - Tactical Programs

least costly, most timely and lowest risk option for meeting the
tactical nuclear stand-off weapon requirement. This modified SRAM II

has been designated SRAM-T. Its extended range will enable aircraft
to avoid enemy air defenses at or beyond the forward line of troops,

as well as stand-off from terminal area target defenses. Its

combination of supersonic speed, low observability and variable flight

profiles will make the SRAM-T a highly survivable weapon,

significantly compounding enemy defense requirements. The required

SRAM-T performance modifications are attainable with existing

technology. It is not the intent of this program to stress technology

to its limits, but rather to build a state of the art missile using

available technology.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments: Not applicable.

2. (U) FT 1989 Planned Program: Not applicable.

3. (U) FY 1990 Planned Program:

- (U) SRAM-T engineering change proposal award

- (U) F-15E integration engineering change proposal award
- (U) Conduct preliminary design reviews on the tactical missile

variant of the basic SRAM II missile design, unique support

equipment and aircraft integration effort

4. (U) FY 1991 Planned Program:
- (U) Conduct critical design reviews on the tactical missile,

support equipment and aircraft integration effort

- (U) Conduct wind tunnel testing
- (U) Begin fabrication and qualification of SRAM-T test units and

F-15E adaptor hardware

5. (U) Program to Completion:
- (U) Fabricate and qualify flight test assets

- (U) Conduct flight test program on the F-15E to include separation,

captive carry and live launch missions. Sixteen total live

launches planned
- (U) Conduct flight test program on the F-IIIF/G. Conduct

separation, captive carry and live launch test missions to

include two live launches per carrier (four total live launches

planned)

- (U) Begin SRAM-T long lead production based upon successful

completion of developmental test launches on the F-151

- (U) Begin SRAM-T full production based upon successful completion

of developmental and operational test launches from the F-15E
- (U) Conduct flight test qualification program on other tactical

aircraft as required (EPG F-16, ATA)
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Program Element: # 0604245F Project: XXX1
PE Title: SRAM-T Budget Activity: #4 - Tactical Programs

D. (U) WORK PERFORMED BY: Boeing Aerospace, Seattle, WA, will modify the
SRAM II for the tactical mission and McDonnell Douglas Astronautics,
Saint Louis, MO, will integrate the SRAM-T on the F-15E.

E. (U) COMPARISON WITH FY 1988 DESCRIPTIVE SUMMARY: Not applicable. This
modification effort begins in FT 1990.

F. (U) PROGRAM DOCUMENTATION:
- (U) NWRS-85, SECRET, MAY 85
- (U) TAC SON 306-86, SECRET, JUN 87
- (U) MNS, SECRET, APR 88
- (U) AFSC SCP, SECRET, SEP 88

G. (U) RELATED ACTIVITIES:
- (U) The parent SRAM II design is being developed under the SRAM II

Engineering Development program, PE #060244F
- (U) The SRAM-T/F-15E integration is funded within the F-15 program,

PE #0207134F
- (U) NATO nuclear weapon storage facilities are funded in the Weapons

Storage and Security System program, PE #0305155F

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands): Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS:
- (U) The United Kingdom (UK) is interested in develovina/urchasing a

nuclear tactical air-to-surface missile (TASM)U
The United States and

UK have signed a Memorandum of Understanding for the exchange of
(1) SRAM II and Supersonic Low Altitude Target (SLAT) data to
facilitate a UK feasibility study of these alternative TASM
systems and (2) Tornado aircraft data for SRAM-T integration
requirements on NATO dual capable aircraft.

J. (U) TEST AND EVALUATION DATA: None
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604246F Project Number: N/A
PE Title: Close Air Support Alternatives Budget Activity: # 4 - Tactical

Programs

A. (U) RESOURCES ($ in Thousands):
Project Title: Close Air Support Alternatives
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

Not Applicable .. .. 66,000 55,000 TBD TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This
program reflects the continuing deliberations of the Close Air Support
Mission Area Review Group (CASMARG) and Congress in coajunction with
Air Force efforts to provide a Close Air Support/Battlefield Air
Interdiction (CAS/BAI) aircraft to support the Army Air-Land Battle
doctrine of the 1990s. This program will conduct an assessment of Army
and Air Force analyses of CAS/BAI aircraft alternatives and subsequent
development/acquisition of the selected alternative. The Director of
OT&E will develop an operational test plan for a competitive fly-off of
alternative aircraft for the CAS/BAI mission. Approval of the plan
will initiate operational testing of representative CAS/BAI aircraft.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:

- (U) Not applicable.

2. (U) FY 1989 Planned Program:
- (U) Test plan for competitive fly-off will be developed, due to

Congress 31 March 1989.
- (U) Alternative aircraft will be selected and definition,

development and modification of configurations will begin.
- (U) OSD-directed studies will be initiated.

- (U) Detailed tasks will be determined/defined by CASMARG.

3. (U) FY 1990 Planned Program:

- (U) Aircraft fly-off configurations will continue.
- (U) OSD-directed studies will continue.
- (U) OT&E of the selected aircraft will begin.

4. (U) FY 1991 Planned Program:

- (U) Aircraft fly-off configurations will complete
- (U) OSD-directed studies will continue.

- (U) OT&E effort will continue.

5. (U) Program to Completion:
- (U) OT&E efforts will complete.
- (U) Development/acquisition efforts will be accomplished based on

the OT&E results.
- (U) Procurement funding begins in FY 1993 to initiate acquisition

of a follow-on CAS aircraft.

00437
UNCLASSIFIED



UNCLASSIFIED
Program Element: #0604246F Project Number: N/A
PE Title: Close Air Support Alternatives Budget Activity: # 4 - Tactical

Program

D. (U) WORK PERFORMED BY: TED.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY: Not
Applicable.

F. (U) PROGRAM DOCUMENTATION:
- (U) Program Budget Decision (PBD) 235A3, 12 Dec 88.
- (U) Section 108 of Defense Authorization Amendments and Realignment

Act, 24 Oct 88.

G. (U) RELATED ACTIVITIES:
- (U) YA-7F prototype program being conducted in PE #0502610F, Project

#3606 (A-7 Upgrade).

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands): Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE: TBD as program progresses through its preliminary
activities.
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FY 1990/1991 BIENNIAL R' EESCRIIVE S44ARY

Progran Element: #0604247F Budget Activity: #4 - Tactical Programs
PE Title: Modular At ic Test Equipment

A. (U) RES11E ($ in Thousands)PEect Title

NumberFY 1988 FY 1989 FY 1990 FY 1991 To TotalT iteI Actual Estimate Estimate Estimate Ompee Progr

2503 Modular Automatic Test Equipment (MATE)
14,636.0 11,151.0 12,242.6 11,935.6 00nt. Oont.

3080 Generic Integrated Maintenance Diagnostics (GIMADS)*
0* 0* 1,683.4 765.4 ont. Qont.

Total 14,636.0 11,151.0 13,926.0 12,701.0 on.E Cont.
*FY88 & FY89 previously funded under PE 0604708F - Other Operational Equipment

B. (U) BRIEF DESCRIPTICIN OF ELEMENT: Previous and current methods used to
specify, design, build and support automatic test systems (ATS) have resulted in
a proliferation of equipment, low operational reliability and supportability,
and increased life cycle costs. A major reason why aircraft availability (force
readiness) is often below desired levels is because of malfunctioning and
unsupportable ATS at all levels of maintenance. The MATE program has developed
a set of guides which delineates a standard modular architecture and a
management system for ATS and established a framewrk for the acquisition and
support of future Air Force ATS. In addition, an Air Force owned MATE
Operations Center has been developed to manage the MATE hardware and software
standards, perform verification testing on proposed MATE modules and provide a
center of KATE expertise for government and industry. The GIMADS program
develops systems engineering methods to integrate maintenance diagnostics
considerations into weapon system design, development and deployment. Special
needs of various theaters of operation, including those peculiar to the rapid
deployment forces, are addressed. The overall goal of GIMADS, in concert with
the MATE program, is to provide methods that can achieve 100% fault
detection/fault isolation capabilities in any weapon system.

C. (U) PROGRAM APLISHMENTS AND PLAN:

(U) Pr ect 3080, Generic Inteated Maintenance Di2ostics: Provides
generic, expandable, integrated maintenance diagnostics methods and policies
with early demonstration of GIMADS application on the Advanced Tactical Fighter
(ATF).

(U) FY88 Accomplishments:
- (U) Developed diagnostic roadnap and integrated diagnostics

master plan
- (U) Performed technical investigation tasks in nine areas:

maintenance aids, hunan factors, emerging technologies,
current problems, future needs, technical data base, fault
detecticn/fault isolation, mechanical system, and advanced
testability
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Progran Element: #0604247F Budget Activity: #4 - Tactical Program
PE Title: Modular AuumaIc Test Equipr~t

(U) FY 1989 Planned roram:
- (U) R e and integrate techniques and methodologies for

non-electronics fault isolation with continuing
application to weapon system acquisitions

- (U) Begin technology tasks of avionics prognostics (method
to predict imipeding avionics failures) and software
diagnostics (improve capability to diagnose software
defects)

(U) FY 1990 Planned pr am:
( Update GIMAS Air Force Glide Specification (ARM) and

Mil-Standard (Mil-Std) Specification with requirmnents
derived from technology tasks

- (U) AEGS 85% camplete
- (U) Mil-Std 90% complete

(U) FY 1991 Planned Program:
M ( coplete technlogy tasks of avionics prognostics and

software diagnostics
- (U) GIMADS AFM and Mil-Std 95% complete
- (U) Issue interim AIGS and Mil-Std

(U) Program to Completion:
- (U) GIMADS AFSS and Mil-Std 100% complete

(U) Work Performed By: The GIMA S Program is managed by the Gf4AM
Program Office of the Aeronautical System Division at Wright-
Patterson AFB, Cio. The primary contractor for GIMADS is
General Dynamics, Ft Worth Division, Ft Worth, Texas. Other
contractors on the GIMADS contractor team are General Dynanics
(Electronics Division), aighes Aircraft Ompany, Marcon
Industries, Inc., Rockwell International, Giordano Associates,
General Electric Ompany, TlV, and Bell Helicopter.

(U) Related Activites: Close cooperation is maintained with other
services via the DOD/Industry Forum held annually. GIMADS is
supported with recommendations by the DC/Industry Forum
consisting of approximately 150 companies formed as a subgroup
of the Integrated Diagnostics Working Group of the National
Security Industrial Association. There is no unnecessary
duplication of effort within the Air Force or the Deparbrent of
Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Oooperative Agreements: Not Applicable.
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FY 1990/1991 BIENNIAL PRT&E DESCRIPTIVE SUJ4MARY

Program Element: #0604247F Project Number: 2503
PE Title: Modular tmtic Test Equipment Budget Activity: #4 - Tactical

Program~

A. (U) RESOURCES ($ in Thousands)
Project Title

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Omplete Progr

MATE
14,636.0 11,151.0 12,242.6 11,935.6 Ont. Cont.

B. (U) BRIEF DESCIPICN OF MISSION RUIREMENT AND SYSITEM CAPABILITIES:
Previous Air Force methods used in acquiring automatic test systems (ATS) have
caused a proliferation of unique equipment (over 500 different systems)
resulting in specialized training, technical manuals and spares, as well as low
operational reliability, supportability, weapon system interoperability and
large life cycle costs. A major reason why aircraft availability (force
readiness) is often below desired levels is because of malfunctioning and
unsupportable ATS at all levels of maintenance. The MATE program has developed
a methodology which delineates a standard modular architecture and a management
system for acquisition and support of all future Air Frce ATS. In addition, an
Air Frce owned MATE Operations Center has been developed to manage the MATE
hardware and software standards, perform verification testing on proposed MATE
modules and provide a center of MATE expertise for government and industry.

C. (U) PRGAM ACaM4PLIRD1E S AND PLANS:

(U) FY 1988 A c lishments:
- (U) Implenented and expanded improvements to MATE ATLAS compiler
- (U) Restructured MATE guides into more usable/readable format
- (U) Began new technology insertion into MATE architecture, i.e. pin

electronics, fiber optics, man-portable testers, Very High Speed
Integrated Circuit (VHSIC)

- (U) Completed MATE Unit Under Test (ULT) Simulator for use in
developing software test program

- (U) Established Full Operational Capability of MATE Operations Center

(U) FY 1989 Planned Program:
- (U) Pin electronics and fiber optic standards incorporated
- (U) Begin development of autamated Test Program Set (TPS) generation

MATE standards
- (U) Begin development of non-electrical MATE test standards, i.e.

pneumatic, hydraulic
- (U) Begin development of artificial intelligence (expert systes)

MATE test standards
- (U) Continue to develop MATE man-portable tester standards

(U) FY 1990 Planned Program:

- (U) Continue to develop and implement new technologies into MATE
architecture and standards, i.e. artificial intelligence, non-
electrical systems, autanated TPS generation equipment, and man-
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Program Element: #0604247F Project Nxiber: 2503
PE Title: Modular Autnatic Test Dquigrent Budget Activity: #4 - Tactical

portable testers
- (U) Begin initial design requirements, m.de and start design testing

of Ada lagiuage software conversion to support Advanced Tactical
Fighter (ATF)

- (U) Release MATE Master Plan with appropriate annual revisions high-
lighting new candidate technologies and needed changes to the
mmT conept

- (U) Release versicn 6.0 MATE Control and Support Software (MCSS)

(U) FY 1991 Planned Program:
- (U) Complete MATE JOVIAL software conversion to Ada to support ATF
- (U) Oaiplete MATE man-portable tester standards, Radio Frequency (RF)

interface standards, and electro-optical test standards
- (U) Establish VHSIC test standards
- (U) Issue revised MATE Master Plan

(U) Progrun to Omvpletion:
- (U) Application of MATE Ada software to emerging weapon systems
- (U) Application of man-portable tester standards to emerging weapon

system

D. (U) WCRK PE CPtH BY: The MATE Program is managed by the Support Equipment
Systems Program Office of the Aeronautical Systes Division at Wright-
Patterson AFB, CH. The MATE operations Center is manned and
controlled by the Automated Test System Division at the San Antonio Air
Logistics Center, San Antonio, TX. The MATE integrating contractor for
new technology insertion is SJFTECH, Alexandria, VA. MATE is also
supported with recanmendations by the industry MATE Users Group (M4JG)
consisting of approximately 100 campanies formed as a subgroup of the
Automatic Testing Committee of the National Security Industrial
Association.

E. (U) 04PARISWMP WITH XMCM FY 1988/89 DE9MIPTIVE StMMARY:

TYPE OF Impact on Impact on Impact on

System Capabilities I Schedule FY 1990 Cost

Tech None None None

Schd None None None

cbst GIMADS project 3080 added None $1.683M Increase

NAREATIVE DESCRIPTIN OF C
1. (U) TECHNICAL CHANGES: None.
2. (U) SCJHDLXE CNGES: None.
3. (U) 00ST CHANGES: The addition of GIMADS has increased MATE PE FY

1990 funSd0y $1.683 million. This increase gives the perception
that funds for the MATE program itself have increased.
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Progran Element: #0604247F Project Number: 2503
PE Title: Modular-3tmEmatc Test Equipment Budget Activity: -#4 - TacticalPrograms

F. (U) P1OAM Doamw NI:
- (U) Mission Element Need Statement - USATRADXOC ACN 22358 - 13 Aug 1979
- (U) MATE PRD 7098 (10)/64247F - 19 Mar 1987
- (U) MATE TEMP - May 1981
- (U) AFSC/AFLC Regulation 800-23, MATE, 25 Jan 1984
- (U) SAF/RL MATE Air Force Policy Letter for ommanders - 1 Jul 1987

G. (U) RELATED AL:IVIT:
- (U) Joint Logistics -ommanders (JLC) Panel an Autamatic Testing
- (U) Navy Consolidated Automated Support System (CASS) Program
- (U) Army Internmdiate Forward Test Equipment (IFIE) Program
- (U) Industry MATE Users Group (MUGP), sibgroup of the Autanatic Testing

omnTittee of the National Security Industrial Association
- (U) A-10 Intermediate Automatic Test Station (IATS), Program Element

#0207131F (A-10 Squadrons)
- (U) B-IB Depot Autamatic Test System for Avionics (DAiTSA), Progran

Element #0101126F (B-lB Squadrons)
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense

H. (U) OIHM APPROPRIATICN BUNS: Not Applicable.

I. (U) I1INTrIOAL COOPERATIVE ARE1D4EZ : Not Applicable.

J. (U) MILEMUE SCHEDULE:

- (U) MATE Full Scale Development Phase I Ompleted September 1985
- (U) MATE Operations Center Full Operational Capability December 1987
- (U) Restructured MATE Guides ompleted July 1988
- (U) Unit Under Test (UUT) Simulator Ompleted September 1988
- (U) MATE Pin Electronics Standard Corpleted 4Q FY 1988
- (U) MATE Fiber optics Standard Capleted FY 1989
- (U) Release MATE Master Plan FY 1990
- (U) Release Version 6.0 MATE Control & Support Software FY 1990
- (U) MATE VHSIC Test Standard Completed BY 1991
- (U) Ada Conversion Begins FY 1991
- (U) Autamated TPS Generation Standards ompleted FY 1992
- (U) Non-electrical Test Standards Completed FY 1992
- (U) Artificial Intelligence Test Standards Completed FY 1993
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0§04249F Project Number:- 2693
PE Title: Night/Precision Attack Budget Activity: #4 - Tactical

Programs

Project Title: Low Altitude Navigation and Targeting
Infrared System for Night

POPULAR NAME: LANTIRN

A. (U) SCHEDULE/BUDGET INFORMATION (S in Thousands):

I I I I I I
ISCHEDULE I FY 1988 I FY 1989 i FY 1990 I FY 1991 1 To Complete I
JProgram I ITgt Pod IIIBITgt Pod IOC I II
IMilestonesi N/A IJan 89 I I N/A I N/A
II Nav Pod lOG I 
JEnginerng I I I
IMilestonesi N/A I N/A I N/A I N/A N/AI I jII

IT&E I [I I I
IMJ.lestonesi N/A I N/A I N/A I N/A I N/A I-1 I I

IContract ist Tgt Pod I I I
iMilestones IDeliv Jun 881 N/A I N/A I N/A I N/A II I I

I J IProgram Total I
IBUDGET I FY 1988 I FY 1989 1 FY 1990 1 FY 1991 I(To Complete) I
SMajor I I I I I
lContract 1 11,782 1 1,606 1,900 1 0 I 353,740 I
1 1 1 I (0 ) 1
ISupport I I I I I
JContract 1 1,758 I 0 1 0 I I 63,462 I

I I I I(0) 1
IIn-House II I I
ISupport 1 4,050 1 1,094 470 0 I 35,962 1
1I I I (0 ) I
IGFE/ I I I I
IOcher 1,701 1 1,962 I 1,144 1 0 I 78,738 I
1 I 1 1 I (0 ) I
ITotal I 19,291 1 4,662 1 3,514 0 I 531,902 I

1 1_____ I (0) 1
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Program Element: #0604249F Project Number: 2693
PE Title: Nizht/Precision Attack Budget Activity: #4 - Tactical

Proa rams

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
threat posed by the enemy's formidable armored and air forces has
increased in the past few years and is projected to become stronger in
both quantitative and qualitative terms. Enemy armor, equipped with
night vision and accurate laser ranging systems, has been combined with
new hardware, training and operational doctrine to assure a continued
thrust during night and adverse weather conditions. Successful interdic-
tion and close air support missions against this threat require low
altitude navigation, standoff target acquisition and accurate weapons
delivery against small mobile targets as well as fixed targets. The
need for LANTIRN is documented in Tactical Air Forces' Statement of
Operational Need 302-81, Night Attack Capabilities. LANTIRN responds to
that need by providing the capability to conduct close air support and
interdiction missions at night and under-the-weather for F-15E and
F-16C/D fighter aircraft. LANTIRN provides the capability not only to
attack at night, but also to attack with precision laser guided weapons
day or night and in conditions of limited visibility. The LANTIRN
program includes development and testing of a wide angle raster head-up
display, a navigation pod, and a targeting pod. The navigation pod
contains a terrain following radar and a fixed forward looking infrared
(FLIR) sensor; the targeting pod contains a gimballed FLIR, a laser
designator, an automatic tracker, a missile boresight correlator, and
growth provisions for an automatic target recognizer.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Continued integration and flight testing of LANTIRN/F-15E and

F-16/Automatic Terrain Avoidance (ATA).
- (U) Began integration of LANTIRN on the F-16 Block 40 production

aircraft.
- (U) Completed development of the intermediate level SE.

2. (U) FY 1989 Planned Program:
(U) Continued integration and development flight testing of LANTIRN/

F-15E and the F-16 Block 40 production aircraft.
(U) Continued production of both navigation and targeting pods.

3. (U) FY 1990 Planned Program@
(U) Complete integration and development flight testing of LANTIRN/

F-15E and the F-16 Block 40 production aircraft. FY 1990 will
be the final year of the LANTIRN RDT&E program.

(U) Complete production of navigation pods and continue production
of targeting pods.

4. (U) FY 1991 Planned Program: Not Applicable.

5. (U) Proaram to Completion: Not Applicable.
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Program Element: #0604249F Project Number: 2693
PE Title: Night/Precision Attack Budget Activity: #4 - Tactical

Programs

D. (U) WORK PERFORMED BY: The LANTIRN program office is located at Aeronautical
Systems Division, Wright-Patterson AFB OH. The LANTIRN prime contractor
is Martin Marietta, Orlando FL. Major subcontractors include Texas
Instruments, Dallas TX, for terrain following radar; Delco Electronics,
Milwaukee WI, for Military Standard 1750 pod control computers; Sperry
Systems Management, Great Neck NY, for pod automatic test support equip-
ment; and Grumman Aerospace Corp., Long Island NY for portions of the
radar support equipment. The head-up display prime contractor is GEC
Avionics, Rochester, England. F-16/LANTIRN integration work is being
performed by the General Dynamics Corp., Ft. Worth TX. F-15E/LAITIRN
integration work is being performed by the McDonnell Douglas Cocp.,
St. Louis MO.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:
I Type of I Impact on

I Change I Impact on System Capabilities I Impact on Schedule I FY 1990 Cost I

TECH NONE NONE NONE

SCHED NONE +3 MONTHS NONE

COST NONE NONE NONE

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: Targeting pod Milestone IIIB decision delayed

three months to permit additional testing.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION
(U) SON 302-81, Dec 86

(U) TEMP, Mar 88
(U) SORD, Oct 88

G. (U) RELATED ACTIVITIES: Aircraft production changes to support LANTIRN/F-16
integration are funded under PE 0207133F, F-16 Squadrons. Aircraft pro-
duction changes to support LANTARN/F-15E in-egration are funded under
PE 0207134F, F-15E Squadrons.

H. (U) OTHER APPROPRIATION FUNDS (S in Thousands):

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Propra

i.ircraft Procurement, PE #0207249F
Funds 817,900 727,277 362,198 277,887 0 3,506,762
Quantity

Navigation Pods 169 240 67 0 0 628
Targeting Pods 81 231 157 150 0 628

UNCLASSIFIED 
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FY 1990/1991 BENIL

IMT&E DEITIVE SM*OM

PrOgra1M Elemnt: 060425 SO mdget Activity: 4 - Tactical Pwrori
PE Title: Int@=grted Electronic warfare/miCaics avato
Identification (EW/OCfl DvelmitnsNtv~i

A. (U) R09MR- (S in Thosands)

amuber a FY 1988 Fy 1989 FY 1990 FY 1992. To Total

Title 0000~Z~M ~±~ 14±2D

3389 Integrated Electronic warfare system (now) Pre-iSD
7,284 73,100 79,952 000 0 160,384

3393 Integrated Ccomications, Navigation, Identification ALVionics (IO~j)
Pre-FSD

0 36,067 2,978 3,528 Cant Cant
3786 Integrated Comuications security (CoMC)

388SE SAMN400 11,595 18,264 6,340 1,698 38,297

-0 400 5,000 38.100 Cant -Cant
TOML 7,684 121,162 106,194 47,968 Cant cont

B. (U&) ME D0CRPTICI OF EtDM : This program is an advned avionics
program With specific application to the Advanced Tactical Fighter
(ATF), the AMy Lightweight Helicopter Family (LEC)

ihe ZnEW/IQIA program =phasizes a system
architecture mad up of advanced semi- coductor tec=logY including
insertion of Very High speed Integrated Circuts (V2ISC) into
cunmication, navigation, identification and electronic warfare
subsyst. INI, IHEW systems sbold provide a very high mission

reliability, fault tolerant design, reduction in upport costs and
redI IUtio in aircrsw 'Workload in a dense threat euniruut. The
reliability and maintainability will be enhanced through the devalcpment
of moduler Packaging techniques, portions Of which will be developed for
test flights on tactical aircraft. Tailored nonW tec1nologies will
provide self-protection capability which not Only translates into
izXceased survivability, but also protects the integrity of its inherent

further, by integrating
IEW/ICNTh with the offensi1ve avionics package, the pilot's situation
marmnss and combat capability will be increased. The nwi/imm
Pre-FSD tasks directly support the MT program, while the SPR=
task is designed to transition the InEWS technology to applications
other than AT.

C. (U) JUT IFICATICK IM PFW M ECISS THAN S10 MILLICN IN BMO'IYF 1990
FT 1991:

1. (U) PWIIL'I 3393 - ICNIA: ICNM is a Tri-Service program to develop the
next generation Integrated Camication, Navigation and
Identification for Advancd Aircraft. iaM will provide highly
reliable comications and navigation information within a maller,
lighter weight configuration through a modular, fault tolerant
architectur. A total of 28 hardware module types with

004147
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Progam iam: 06425Budet Activity: 4 - Tactical PrO=Arn
Title: It~e lcrncWlmO mgA

Navigation Idii ionia (amIO) Dvli

associated Ada software mdules will be used to configure IOWM teinals
to -mt the specif ic platfozu omimications, navigation and
identification rea-ufr I tI. specific functions aacoindated by lam
are: M N/=W EV Qt1ICYOW/VB AN/VU'VI urn=IM/GW/UE
wwpw/~ = m/i.Ri xv rn/wa 3TIDS The ICHM IFT 1988 prograM
delivera advanced duvelcpmt models (AEK) fundd in PZ 0603 109P.

(U) FY 1988 ~Ac=inisheets:
- (U) Continued fabrication of IcOn IU( modules and software

modulecoin

-(u) successfully passed brassboard demonstration milestones

(u) integrate AU( terminals for AT ground prototype test
- (u) Re-code operating systm and radio ftmction software

modules into A.
- (U) Begin fabrication of key modules into in=1 specified (SDI-E)

format
- (U) Begin MA integration of an IaCM UH-60 for LEX risk reduction

fight demonstration.
- U)initiat, a detaile4 reurnnsanallysis to baseline the

definition of the functional1 neesw
- Provide _for an analysis of the basic_

avionics inystgu for ingeg rated avionics inclusion. Thei results
of the Waalysisi Will include any -rece-dmmed mdifications
which, if i~prtdearly in develomet, can reduce the
overall pro--Im -9t costs

-(u) Given the results of the above study, work will begin on a
preliminary design of oin core modules, the bulk of which
falls within the integrated rocessora and CHI avionics

(U) FY 1990 Planned Progrun:
- (U) O=Vlete AT ground prototype demnstrations
- (u) validate hardware/software modules in J2:AWG fozuat
- (u) Finish onversion of radio frequency (RI) modules

into =+n-Z configuration.

(U) Proari to 9=letion:
-(u) continue module validation and testing to suport the ATF

milestone II decision
-(U) Exinuine applications of IOIA to platfoxms other than MT

D. (u) Work Perfomd By: In-house work by the MT SPO, Wright-Patterson PFBP
cz. Major contractors are TW Oorp, San Diego, Ch and Itockwll-Oollins,
Cear Rapid., ah.

UNCLASSIFIED
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Program Element: #0604250F Budget Activity: #4 - Tactical ProcrAms
Title: Intecrated Electronic Warfare/Ommncations,. Mwiation.

Identification (EW/O]) Development

E. (U) Related Activities:
- (U) Progrm Elmt #0603109F, IN/DJBIO
- (% Program Element #0603109N,_ Aplication of

novs/icm
- (U) Program Element #0603226F, DoD Cen language (Ada)

Developmat
- (U) Program Elemnt #0603226F, Advanced Canxrter Teclogy
- (U) Program Element #0603270F, Electronic Warfare Tecmlogy
- (U) Progr Elament #0603230F, ATF
- (U) DOD VHSIC/NMC Program
- (U) There is bo unnecessary duplication of effort within the

Air Force or the Departent of Defense.

F. (U) Other Appropriation Funds ($ in Thousands): ne

G. (U) International Cooperative Agreements: none

UNCLASSIFIED
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FY 1990/1991 BIEuIAhL IMT&? E OMIPIVE SMMM

Program El 1: 06042501 Project NMnber: 338
PE Title: neozutd RWINI DeeMlomMt _BUdget Activity: 4 - Tactical rzum

A. (U) ($ in Tousands)
Project Titl Integrated Electronic Warfare Systm Pre--FS
Popular 1Y 1988 FY 1989 FT 1990 FY 1991 To Total

im Pre-F) 7,284 73,100 79,952 0 0 160,384

B. (60 BRM EMSCRIF1ICHl OF MISSIMl =M=R~I AND SYBT(SMII~
Threat Warning and Coune Suite for -to
be inteqzted into AVionJ.os Suite of ATF/_ 'IT=.

C. (U) PIMM AW OIMXD0M S AM PLANS:

1. (U) FT 1988 Aacozlistuwnts:
- (U) Emiasis on hardware and software design for prime and

support system .
- (U) Developed interface control documntation
- (U) Conducted life cycle cost analysis
- (U) Omp1eted initial Integrated System Facility hardware and

Ada Software demos.
- (U) Flight test for advanced decoys colete

2. (U) PY 1989 Planned PrCrgM:
- (U) Continue pre-FSD
- (t Tailor advanced development models to ATF LX

- (U) Flight dem sensors
- (U) Conduct Integrated Ground Prototye ms
- (U) cmplete software design

3. (u) FT 1990 Planned Proqxnm:
- (U) c,,lete Pre-FSD
- (U) Conduct weapon system integration dmonstration at ATF prim

contractor avionics labs
- (u) Flight test IR warnin functions
- (U) Grosmd test RF Warning functions at AFEWES
- (1) Core critical design review

UNCLASSIFIED 0o0 0;
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Program Elment: 0604250F Project Nmzber: 3389

PE Title: Intearated MW/C4 Development Budget Activity: 4 - Tactical Prorme

4. (U) FY 1991 Planned proru: None, work transitions into ATF PSD.

S. (u) Pro to caopletion:
- (U) Begin ATF FSD in FY 1991
- (U) Spin-off developed technology to other tri-Service

applications

D. (U) IRR PEV MD BY: Aeronautical Systems Division at Wright-Patterson Air
Force Base, Ohio, is responsible for the InEW/IOAIA program. TWO
contractor Joint Venture Teams (TRM/Westiighouse and Sanders/aE) have
been selected to onduct the Phase 1B, Pre-full Scale Development
program for INEWS.

E. (U) COMPARISON WITH ANDED FY 1988/89 DESCRIPIVE SU OARY:

ncPACT OF C-

TYPE OF II=pct on
CHAN3E BsrteM Caabilities Invact on Schedule FY 1990 Cost

Sched Yes +6 mnths + 40,419
Cost none none

NARATIVE ESCRIPTION OF CHANGES

1. (U) ENER3 CHAGES: N/A.
2. (U) SCHEUL O : The IEWS program was accelerated

apprximately 6 months to match the AT schedule through
the infusion of budget year dollars.

F. (U) PROGRAM D T N:
- (U) TAF SON 304-80, Tactical self-protection EW systems, 9 May 1980.
- (U) iNES Tri-Service MA, 22 Jun 88.
- (U) TAF SORD 304-83 I/IIA-ATF.
- (U) USN Statement of Operational Requirments for INEWS, Mar 1988.
- (U) G Report on IMR Commnality, Nov 1987.
- (U) DOD DC policy Guidance for FY 1988.
- (U) Joint Integrated Avionics Plan for Now Aircraft, (with tri-Service

MA), Mar 1987.

G. (U) KZSTE SCHM0LE:
1. (U) Begin nms pre-FSD June 1988
2. (U) nEWS Core Critical Design Review Navaur 1990
3. (U) Begin AT Full Scale Development Jairpary 1991

H. (U) RELATED h-- E.:
- (U) Program Element #0603109F, fnEWS/IaIA
- (U) Frogram Element #0603109N, Navy Unique PPliation of

ns/IcIA
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PrOgr Element: 06042507 Project Number: 3389
PE Title: Inteorated EW/flI Daelgpmt Budget Activity: 4 - Tactical Proarms

- (U) Progruu Element #06032267, DOC n Language (Ada) Development
- (U) Progru Element #0603226F, dVanoed Oczputer Technoloy
- (U) Progr Element #060270F, Electronic Warfare Techology
- (U) Progrom Element #0603230F, ATF
- (U) Dod VSICOC Program
- (U) There is no ureesary dLplication of effort within the

Air Force or the Department of Defense.

I. (U) Other Aropriation Fwuds (S in Thousands ): none.

J. (U) International cooperative Arreeents: None.
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FY 1990/1991 MZ~M=L I fEOZ M 171l SMOU

Program Element: #0604250F Title: Inteerated PW/(311 Duvel t

Project Mlxber: 3786 Budget Activity: 4 - Tactical Progams

A. (U) FZS0C ($ In Tbusands)
Meat Title: integrated OMMC

Popular FY 1988 FY 1989 FY 1900 F, 1991 TO Total
Name Actual Estimate 00a1

Advanced Airborne Comsec Unit (AOJ)
.400 11,595 18,264 6,340 1,698 38,297

B. (U BRTEF n _PTIN OF IM_8ICNT REMW AND SYSTE( CPABILTTM: This
is a lead-service funded, N developed, software programable,
universal oom icaitons security/transmission security (OuEC/TsIc VC)
device, in a VESIC-based standard , mnm Module" format, which will
provide the encryption key strems required for secure t i and
reoeption of encrypted oommications, navigation and identification
signals. The hardware and software modules will be applicable to ensure
information security between ATPA IEX internal subsystems (i.e.,
between nZWS and ICNIA) as well as betwen aircraft.

C. (U) PROGRM COM4PLISHMTS AND PLA1:

1. (U) FY 1988 Aoomlishments:
- (U) Contract awarded through NEA for O HEC module at end of FY88.

2. (U) FY 1989 Planned Procrxm:
- (U) Develop COSEC SEH-E modules based on JIM architecture

specifications.
- (U) conduct security analysis risk assessment.
- (U) Prototype custom micro-circuits.

3. (U) FY 1990 Planned Progrum:
- (U) Deliver G31SBC SEK-E modules to support ATF prototype

demonstrations.
- (U) Denstrates IFF and 3T=6 aOW based on integrated

architecture design.
- (U) Conduct system interface test to IQcNT prototypes.

4. (U) FY 1991 PlanMed Pror-:
- (U) Finish integrated CX2WEC interface testing.
- (U) Complete architecture interface specifications.
- (U) Finalize security a.sesit.

5. (U) ProqrM to ompletion: This is a continuing program.

D. (u) Work Performed M: Ns will conduct in-house selection for a
sub-contractor. To date this selection is under oompetition.

UNCLASSIFIED
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Progra Elint: #0604250F Title: MorAmoted W/cn .
Project Raber: 378 B2dget ACtiVity: 4 - Tactical rai

1. (U 03inim" WZM A FY 19m8 DEOCP1a SUMM:

.aum s,.nn~ w. wat. *rct4 ,,1_,

c I systmcapabilities I scbeile ~9oI

EM kN $ +14,795
Sched NOW NME MM
cost NM M

NAR 7M ESCI~fl OF aCKRN

1. (U) EOMuCMSD: OBD directed the Ar, as lead service, to
I A lb the developmt-fundiM NB. for the work.

2. (U) ME €HOs: non
3. (U) COOT CEMM: nne

F. (U) W RN lN: P 8OIW 304-80, Advanced Tactical Fighter

G. (U) Ma= ,'.',
(U) Program t #0603109F, lI W/I Cq

H. (U) ai APPJ-RCIc FMW A : nne

I. (u) C1IO1 EOTVB AMMEER: -o

J. (U) NIIW U 99CEMI :

1. (U) Contract Award Sep8
2. (U) Preliminary Decision Review Feb 89
3. (U) Drasaboard delivered to AT Oct 89
4. (U) Critical Design Review Jun 90
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00 54



UNCLASSIFIED

FY 1990/1991 RmMUML I R&E mPES(IVE SMO

Program Element: 0604250F Title: ntsrat ed /NU Iveloamnt
Project Nwmer: 3858 Budget Ativity: 4 - Tactical PrOMrums

A. (U) ~C J $in Thousands)
=oei t Tle SEK ATN (INES UR oam TN ATF)
Popular FY 1988 Fy 1989 FT 1990 FT 1991 To Tta.l
Nametimate Etimate stimate 9 OkP

SEEK A
000 400 5,00O 38,100 Cont Cont

B. WLL) mTu rlZ CN OF mssIcO F nwT AND BYSTD( C pXTIT : An
integrated EW system is required to perform uulti-spectzal threat alert,
threat response and syste managemnt/control functions. It must
provide both functional and physical modularity so as to facilitate
avionics ommnality and reconfigurability for mltiaircaft/hiasion
aplications. Advanced ER capabilities are required for future

aircraft that provide (1) situation
awarens, (2) Wnd (3) a cost effective mix of
on-board and countemesures. These three
capabilities shall be integrated into an ER system with architecture
that mests Joint standards. The SK SRTN objective is to spin-off
the Joint Integrated Avionics Working Group (JIM ) specified functions
for nEWS to platforms other than 'TF, thereby achieving greater system
capability, coupled with iip"razts in reliability and
maintainability, and reducing the proliferation of EC deviues. An off
shoot of modular design and production should be greater eco omies of
scale in production which omplement a prime objective of affordability
without compromising mission effectiveness.

C. (U) P4RAM A0 PLISMENTO AND PLANS:
1. (U) FY 1988 Acoculisbments: none, FY 1989 start

2. (U) FY 1989 Planned Program:
- (U) Monitor pre-FSD
- (U) Initiate prinering studies
- (V) Flight do sensors

3. (U) F 1990 Planned Pro ram:
- (U) Participate in Pr--FSD Dumnstrations
- (W Initiate

study for Thllow-on Weasel, F-16, and F-15E

4. (U) FT 1991 Planned Proaram:
- (a) Begin Full Scale Development of a Sensor

UNCLASSIFIED
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Program Elment: 0604250F Title: pntaqpted EW/OlI D6VeCNt
Projec6 Am r: 3858 BUdget ActivitY: 4 - Tatical

- (M4 Begin Full Scale Development of a modular ECx suitem for
application to and Follow-on Wild Weasel

5. (U Procir to c9mleton:
- (W Initiate FSD progra for a Sensor
- (U) Spin-off developed tectlogy to other t-i-Service applications

D. (U) W= PERIIMm BY: Aeronatical Systems Division at Wrigt-Patterson
Air Force Base, Ohio, is responsible for the SIM SPAROM progrm.
Contracts will be omgetively selected at the end of Fy 1990.

E. (U) CCHPARISOM V= FY 1988/89 CIF IVZ SUMRY:

MPACT OF CHANGS
I Thvact on

IC PEOFI nvact on 9ystL=_ Cavabilitiesl Dhvact on Schedule Fr 1990 C~

Tech none none none

Sched Thne none none

cost none neoe

NARATIVE DESCRIMCN OF CHANMS

1. (U) TECDICAL CHNGEs: N/A.
2. (U) SCEDUs OW : N/A.
3. (u) COT cH NMS: N/A.

F. (U) POGRMI:
- (U) ThF 90M 304-80, Tactical self-protection EW systems, 9 May 1980.
- (U) n Tni-Service MOR, 22 Jum 88.
- (U) M SON 305-86 Follow-on Wild Weasel.
- (U) USH Statement of Operational Requir--nts for INEWS, Mar 1988.
- (U) GAO Report on NRR cunality, Nov 1987.
- (U) DOD EC Policy Guidance for FY 1988.
- (U) Joint Integrated Avionics Plan for New Aircraft, (with tri-Service

MIR), Mar 1987

G. (U) ICSZSTC Mgm ;
1. (U) Begin I S pro-FSD June 1988
2. (U) Core Critical Design Review November 1990
3. (IQ Beain. ,Sensor and

FSD JIM 1991
4. (Q begin system FD Aug 1991
5. (a.) Begin sensor FMD Feb 1992

UNCLASSIFIED
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r -grm Elaint: 0604250F Title: Mnte=ated DF/CKI Develoizu
Project mbd=: 3858 B uget Actviity: 4 - Tactical Proams

H. (U) Ac :
- (U) PXr = hliMMt #0603109F, fnl /ICf
- (uj Program Elemnt #0603109N, xplication of

- (U) P gr Eement #0602707, Eletronic Warfare TWI0logy
- (U) Progra lmnt #06032307, gF
- (U) DoD VHBIC/ZC Progra
- (U) There is no unecessary duplication of effort within the Air

Force or the Deparbzmnt of Defense.

H. (U) other AProcriation Fmuds (S in Thousands): nne

I. (U) International Coo-rative Acirments: none.

UNCLASSIFIED
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604268F Project Number: N/A
PE Title: Aircraft Engine Component Budget Activity: 14-- Tactical

Improvement Program (CIP) Programs

A. (U) RESOURCES ($ in Thousands)
Project Title Aircraft Engine CIP
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Completion Program

Aircraft Engine CIP
91,009 92,993 112,494 137,325 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: CIP
provides engineering support and testing to ensure that engines
continue to safely support current missions of host aircraft, reduce
cost of ownership, improve system operational readiness (OR) and keep
older engines operational. Historically, aircraft systems change
missions, tactics and environments to meet changing threats. The
highest priority of CIP is to address all safety of flight issues.
Another CIP objective is to ensure engines maintain satisfactory
performance under new conditions. History also shows an active CIP is
an effective way to reduce the cost of engine ownership and improve
system OR by improving durability, operability, reliability and
maintainability (R&M), repairability, and suitability as service time
accumulates and operational conditions change. CIP starts after engine
development and the Air Force accepts the first production aircraft
with the engine. CIP continues over the engine's life, gradually
decreasing to a minimum level sufficient to keep older inventory
engines operational. Typically, this low level CIP effort develops
depot repair procedures. CIP addresses usage and life not covered by
engine warranty and enables the Air Force to obtain improved warranties
when manufacturers incorporate CIP improvements into production
engines. Since changes continue throughout a system's operational
life, CIP must be maintained at a level to provide the engineering

support to make changes which are essential for satisfactory system
performance at costs affordable to the Air Force. CIP also ensures
continued improvements in engine R&M factors. This reduces the size of
outyear support costs. Typically, CIP efforts reduce operations and
maintenance costs by a factor greater than eighteen to one.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Provided continuing engineering support for all engines in the

Air Force operational inventory
- (U) Documented life cycle cost avoidance, a measure of reliability

and maintainability improvement, exceeded $2.4 billion, with
the majority of the savings from F0, F101, FliO, TF30, T56,
TF39, TF34 and TF41 engines

- (U) Developed a number of repair techniques to avoid depot line
stoppages and to provide needed parts to the field
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Program Element: #0604268F Project Number: N/A
PE Title: Aircraft Engine Component Budget Activity: 4-- Tactical

Improvement Program (CIP) Programs

2. (U) FY 1989 Planned Program:
- (U) CIP work is continuing on engines in the Air Force operational

inventory to reduce air aborts, engine related safety
incidents, not-mission-capable rates, -scheduled and unscheduled
engine removals, maintenance man-hours, and overall engine
cost.

3. (U) FY 1990 Planned Program:
- (U) Effort will be conducted on each engine to reduce air aborts,

aircraft safety incidents, not-mission-capable rates, scheduled
and unscheduled engine removals, maintenance man-hours, and
overall costs.

- (U) Effort will begin on the FI00-PW-229 and the F110-GE-129
Increased Performance Engines (IPEs)

4. U) FY 1991 Planned Program:
- (U) Continue effort on each engine to reduce air aborts, aircraft

safety incidents, not-mission-capable rates, scheduled and
unscheduled engine removals, maintenance man-hours, and overall
costs.

- (U) Address IPE service revealed deficiencies as they are
identified through operational use.

5. (U) Program to Completion:
- (U) A continuing program is conducted for each in-service engine

from completion of qualification until inventory phase out

D. (U) WORK PERFORMED BY: The Deputy for Propulsion at Aeronautical Systems
Division (ASD), Wright-Patterson AFB OH manages the overall program.
Engine CIPs are managed at ASD, and at the San Antonio and the Oklahoma
City Air Logistics Centers. Arnold Engineering Development Center,
Tullahoma TN and the Air Force Flight Test Center, Edwards AFB CA
conduct in-house test and evaluation efforts. Contractors (and
engines) include Allison Gas Turbine, Indianapolis IN (T56, TF41);
General Electric Company, Evendale OH (J79, TF39, FI01, F110) and Lynn
MA (J85, J85-21, TF34, T64, T58); Air Research (Garrett), Torrance CA
and Phoenix AZ (T76, gas turbine engines); Pratt and Whitney Aircraft
of Canada, Ltd (T400) and West Palm Beach FL (M00, J57, J75, TF30,
TF33); Solar Turbine Inc, CA (gas turbine engines); Teledyne CAE,
Toledo OH (J69); and Williams International, Walled Lake MI (F107,
F112).
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Program Element: #0604268F Project Number: N/A
PE Title: Aircraft Engine Component Budget Activity: #4 - Tactical

Improvement Program (CIP) Programs

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

YPOF Impact on

CHANGE Impact on System Capabilities Impact on Schedule F 1990 Cost

Tech None None None

Schd None None No ne

Cost None None -44,365

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: Program funding reduction was due to fiscal

constraints and reallocation to PE #0604315 Alternate Fighter
Engine (AYE) to fund work on the IPEs which is more properly
budgeted in the APE PE.

F. (U) PROGRAM DOCUMENTATION: Not Applicable.

G. (U) RELATED ACTIVITIES:
- (U) Program Element #0603202F (Aircraft Propulsion Subsystem

Integration) provides fan and low pressure turbine technology
- (U) Program Element #0603216F (Advanced Turbine Engine Gas Generator)

provides compressor, combustor, and high pressure turbine
technology

- (U) Program Element #0604218F (Engine Model Derivative Program)
provides additional component and engine test data

- (U) Program Element #0708011F (Industrial Preparedness Program)
provides materials processing and component fabrication
demonstration

- (U) The Army and the Navy have Aircraft Engine CIPs, Program Element
#0604268A and Program Element #0604268N, respectively

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604270F Budget Activity: 4 - Tactical Program
PE Title: EW Development (Consolidated PE)

A. (U) RDT&E RESOURCES ($ In Thousands)

Project FY 88 FY 89 FY 90 FY 91 To Total
Number & Act Est Est Est Comp 
Title

1627 Sim., Analysis, and Eval.*** [15738] 30015 600 600 Cont. N/A
2066 EF-11IA Upgrade 13654 2000 7200 8600 Cont. N/A
2114 Antenna Test Range*'-* [21141 2100 [ - - ] Cont. N/A
2272 F-16 Protective Systems 10400 9000 10850 12100 Cont. N/A
2274 Special Ops Acft Prot Syst 1500 100 2000 1000 Cont. N/A
2462 COMPASS CALL 12761 8900 5000 7600 Cont. N/A
2712 ASPJ Common Development 5036 4800 2900 5200 Cont. N/A
2719 F-16/ASPJ Devel/Integration 15001 5200 3900 3100 Cont. N/A
2827 F/FB/EF-111 RWR*** [58007] 4300 [10600 11700] Cont. N/A
2879 Auto Reprog Capability 4000 3203 5700 2500 Cont. N/A
2907 EC Intell Support*** 1622 1500 [1750 1800] Cont. N/A
3106 A-10 Protective Systems 350 0 0 0 Cont. N/A
3108 Airlift Defense Systems** 1100 2000 6200 6300 Cont. N/A
3158 EC Digital Eval System*** 3587 1000 ( 0 1000] Cont. N/A
3630 Joint Elect Warfare Center*** 2000 2000 [2500 2700] Cont. N/A
3660 AFECO 1200 900 2000 1000 Cont. N/A
3894 JSTARS (Self-Def Suite) - - 24500 47000 99000 170500
3895 B-lB RWR 0 0 46000 70000 169000 N/A
3896 Adv Expendables (B-1B) 0 0 13000 15000 82000 110000
5615 Strategic Protective Systems 0 0 0 0 Cont. N/A
5616 B-52 Protective Systems [6203] 0 0 0 Cont. N/A
5618 F-15 Protective Systems 20950 20200 20606 15613 Cont. N/A
N/A Classified Programs 41349 0 N/A

Various 63 Programs 45175 0

TOTAL* 179685 97218 150456 195613 Cont. N/A

* PE 0604270F did not exist prior to FY 1989. Totals are for the

existing projects shown which became part of PE 0604241F in FY 1988 and PE
0604270F in FY 1989 when the host PEs for the project were dissolved to create
the consolidated EW PE.

** Jointly funded between PE 0604738F project 3108 Airlift Defensive
Systems and PE 0604241F project 3107 Have Charcoal in FY 1988. Consolidated
into Project 3108 Airlift Defensive Systems in FY 1989 within PE 0604270F.

*** Funded in various PE's in FY 90.

I Not included in PE 060241F (FY 88) or PE 0604270F (FY 90). Funds for
reference only.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element consolidates
engineering development efforts related to Air Force electronic

00461
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Program Element: #0604270F Budget Activity: 4 - Tactical Program
PE Title: EW Development (Consolidated FE)

warfare (EW) requirements. The objectives of the Air Force EW
Development Program are to (1) transition advanced development
technologies to installed operational capabilities via full scale
development (FSD) programs, and (2) maintain and advance the intel-
ligence data base necessary to support these FSD and ultimate
production programs. Technology base/advanced development efforts
are funded in a separate program element, PE 0603270F, Electronic
Warfare Technology. Multiple electronic warfare program elements
(63 and 64) were consolidated by the FY 1988 Authorization and
Appropriation Bills. The FY 1988 consolidation was continued in the
FY 1989 Additional Budget Submission with the inclusion of addition
program elements while 63 projects are excluded in the consolidation
for FY 1989. In order to preserve continuity and clarity, the
original project numbers under the former (FY 1987) Program Elements
(PEa) have been retained.

C. ((A) PROGRAM ACCOMPLISHMENTS AND PLANS:

(W Project: 2066, EF-111A Upgrade: This project, which updates the
ALQ-99E, is required to keep the tactical jamming system current
against the evolving threat. Since the cut-off point
for the original jamming suite, Soviet radars have increased in
both quantity and sophistication. Most Soviet radars use state-
of-the-art Electronic Counter-Countermeasure (ECCM) techniques
which o counter these
radars. The update program will incorporate a new multiple process-
inE encoder, a MIL-STD 1750 computer, MIL-STD 1553-B data bus, two

new narrow-band 7/8 antenna, and software
changes to allow the system to defeat the threat by placing concen-
trated jamming through improved power management on specific radars
of interest.

(U) FY 1988 Accomplishments (Funded in PE 0604241F):

- (U) A full scale development contract to update the ALQ-99E
jammer with EATON/AIL was terminated for default in
Jun 88. The requirement to update the ALQ-99E remains
valid.

- (U) Initiated restructure of the development program to
update the ALQ-99E.

- (U) Inititated operational assessments/studies to verify
the system's requirements against an updated threat
base.

(U) FY 1989 Planned Program (funded in PE 0604270F):

- (U) Complete operational assessments and definition of
system requirements.

- (U) Complete restructure and definition of program.
- (U) Develop system specification.

00 6 2
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Program Element: #0604270F Budget Activity: 4 - Tactical Program

PE Title: EW Development (Consolidated PE)

(U) FY 1990 Planned Program:

- (U) Initiate full scale development program on the ALQ-99E.
- (U) Accomplish Preliminary Design Review

(U) FY 1991 Planned Program:

- (U) Continue Full-Scale development

- (U) Accomplish Critical Design Review

(U) Program to Completion: This is a continuing Program.

(U) Project: 2114, Antenna Test Range. This project provides for the

acquisition, maintenance and contiruing update of a precision

Electronic Warfare (EW) antenna test range employing reconditioned

shells of actual USAF combat aircraft. Current aircraft shells

available include F-4, F-Ill, A-1O, F-15, F-16, B-52 and KC-135

aircraft. The range is used during advanced and full-scale
development programs to test and evaluate new EW antennas and

antenna installations on board actual aircraft to determine

radiation patterns.

(U) FY 1988 Accomplishments:

- (U) Electro-Optical/Millimeter wave (E-O/t(W) and Post
Attack Airborne system (PAAS) programs continue.

- (U) B-I shell mounting on pedestal.

(U) FY 1989 Planned Program:

- (U) E-O/MMW and PAAS programs complete.
- (U) B-1 shell mounting complete and shell available for

antenna testing.

(U) Program to Completion: This is a continuing program moved to
PE 0604735F in FY 1990.

(LU Project: 2274, Special Operations Aircraft Protection Systems.

This project will evaluate the Technique 101 on

tactical aircraft, was developed to counter the
threat. This program, QRC 85-04, will test

concept on an F-4 aircraft.

(U) FY 1988 Accomplishments:

- (U) Conceptual Flight Test/Demonstration at Eglin AFB

completed Jul 88.
- (U) Full Scale Development (FSD) determination has been

delayed pending TAF evaluation of competing

alternatives.
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Program Element: #0604270F Budget Activity: 4 - Tactical Program
PE Title: EW Development (Consolidated PE)

(U) FY 1989 Planned Program: TBD

(U) FY 1990 Planned Program: TBD

(U) FY 1991 Planned Program: TBD

(U) Program to Completion: TBD

(U) Project: 2712, Airborne Self Protection Jammer Common Development.
This project funds the Air Force share of the joint Navy/Air Force
common development of the ASPJ (ALQ-165). This effort is required
to increase Air Force and Navy tactical aircraft survivability and
provide an enhanced probability of mission success.

(U) FY 1988 Accomplishments:

- (U) Completed developmental test flight testing
- (U) Successful AFOTEC/OPTEVFOR operational assessment
- (U) Awarded production verification option for 14

additional systems

(U) FY 1989 Planned Program:

- (U) AFOTEC/OPTEVFOR operational testing
- (U) Milestone IIIA limited production in March 1989

(U) FY 1990 Planned Program:

- (U) AFOTEC testing on F-16C aircraft
- (U) Milestone ILIA limited production
- (U) Delivery and lab testing of first PV systems

(U) FY 1991 Planned Program:

- (U) Delivery of remainder of PV systems and integration on
F-16

- (U) Milestone IliA limited production
- (U) Operational testing of PV systems on F-16C Block 40

(U) Program to Completion:

- (U) Complete development and testing of all improvements.
- (U) Integrate ASPJ on F-16 combat aircraft.

(U) Project: 2719, F-16 ASPJ Development/Integration. This project
supports unique engineering required to integrate the ASPJ into the
F-16 aircraft.

(U) F! 1988 Accomplishments:

- (U) Certified FSD system for operational testing
- (U) Successtui APOTEC operational assessment

00 4
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Program Element: #0604270F Budget Activity: 4 - Tactical Program
PE Title: EW Development (Consolidated PE)

(U) FY 1989 Planned Program:

- (U) Integration of FSD ASPJ system into F-16C
- (U) AFOTEC F-16C testing
- (U) Milestone liA

(U) FY 1990 Planned Program:

- (U) Integration of PV system with other F-16C avionics in

General Dynamics Lab
- (U) Milestone 1liA.

(U) FY 1991 Planned Program:

- (U) Installation and testing of PV system on Block 40 F-16C
- (U) AFEWES testing on PV system
- (U) Milestone IliA decision

(U) Program to Completion: This is a continuing program.

(U) Project: 2879 Automated Reprogramming Capability (ARC):
Establish a system architecture for Command reprogramming.

Dc.'cloi, a prnef cf concept system, i'har integrate with WRALC

and TAWC. Release the system architecture to Commands for P31

of their systems.

(U) FY 1988 Accomplishments:

- (U) Develop an architecture for multi-command use

- (U) A proof of concept demorstratP"' contrp-t fir the
ALR-69/46

(U) FY 1989 Planned Program:

- (U) Complete source selection, sign contract
- (U) System delivery to Tactical Air Warfare Center 6-9

months After Receipt of Order
- (U) Continue system validation and update SAC's ALQ-172

system

(U) FY 1990/91 Planned Program: Continue P31 for SAC, MAC, TAC
systems.

(U) Program to Completion: Complete concept development and

upgrade Command systems. Transfer responsibility to Electronic
Warfare Integrated Reprogramming Program Management Directive

as a reprogramming tool.

(U) Project: 2907, Electronic Combat Intelligence Support. This
project continues production of intelligence data files (EWIS) and
intelligence data input packages (IDIPs) to support Air Force
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Program Element: #0604270F Budget Activity: 4 - Tactical Program
PE Title: EW Development (Consolidated PE)

electronic combat operations and continues support of aircrew
training through the design, development, validation, and testing of
threat emitter simulators.

(U) F! 1988 Accomplishments:

- (U) Electronic Warfare Intelligence Support Program will
continue subfile development on Soviet ECM, Electro-
Optical, and Infrared (IR) systems.

- (U) Continue work on IDIP production automation and
intelligence data base interoperability.

- (U) Continue support to HAVE COPPER and begin support to
the HAVE IRON simulator.

- (U) Continue to provide simulator validation (SIMVAL)
reports.

(U) FY 1989 Planned Program:

- (U) Continue EWIS and threat SIMVAL efforts.
- (U) EWIS will continue to be used to validate digital

simulations and produce threat models for future EW
acquisition programs.

- (U) SIMVAL will continue to provide intelligence support to
simulator threat development efforts (e.g., SA-13/15,
ZSU-X, etc.).

(U) Program to Completion: This is a continuing program that moves
to PE 35887F in FY 1990.

(U) Project: 3108, Airlift Defensive Systems: This project provides
for development of a uuon defensive architecture on tactical and
strategic airlift aircraft, specifically the C-i7, C-130, C-141 and
C-5.

(U) FY 1988 Accomplishments:

- (U) Previous limited-scope HAVE CHARCOAL activities were
terminated in preparation for the current program

(U) FY 1989 Planned Program:

- (U) Initiate C-17 ECP

(U) FY 1990 Planned Program:

- (U) Conduct requirements and design studies
- (U) Continue C-17 ECP
- (U) Begin C-17 integration engineering

(U) F! 1991 Planned Program:

- (U) Continue integration engineering
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Program Element: #0604270F Budget Activity: 4 - Tactical Program
PE Title: EW Development (Consolidated PE)

(U) Program to Completion:

- (U) This is a continuing program

(U) Project: 3158, Electronic Combat Digital Evaluation System
(ECDES). This project involves the development of the ECDES, which
will transfer to PE 0604735F in FY 90.

(U) Project: 3630, Joint Electronic Warfare Center (JEWC). This
project identifies various Joint Chiefs of Staff sponsored 6.2/6.3
projects for the Air Force/Navy/Army and provides management and
funds to expedite the movement of applicable lab technology to a 6.4
effort. This project moves to PE 0208021F in FY 90 and is included
in that Descriptive Suary.

(U) Project: 3660, Air Force Electronic Combat Office (AFECO): Purpose
is to focus USAF electronic Combat acquisition and upgrade programs;
integrative the planning, development, production, life cycle
support and modification of USAF EC systems and ensure the EC
programs are technically and fiscally executable to meet the user's
needs. This is a joint AFSC/AFLC organization.

(U) FY 1988 Accomplishments:

- (U) Will define program and funding estimate for Off-Board
Decoy use for USAF fighters (Advanced Airborne
Expendable Decoy - Navy led Joint program)

- (U) EW data base implementation
- (U) Accomplish RWR commonality study

(U) FY 1989 Planned Accomplishments:

- (U) Continue EW data base expansion
- (U) Initiate ECM Pod capabilities growth

(U) FY 1990 Planned Program: As tasked by RQ AFSC/AFLC

(U) FY 1991 Planned Program: As tasked by HQ AFSC/AFLC

(U) Program to Completion: This is a continuing program

D. (U) WORK PERFORMED BY:

(U) Project 2066: Air Force Systems Command will manage the
development contract. Air Force Studies and Analysis and Air
Force Electronic Warfare Center are performing operational
assessments/studies. Class V modification of the EF-I1
aircraft will be managed by Sacramento Air Logistics Center.

(U) Project 2114: The Air Force manager is Air Force Systems
Command, Electronic Systems Division, Rome Air Development
Center (RADC), Griffiss AFB, NY.
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Program Element: #0604270F Budget Activity: 4 - Tactical Program

PE Title: EW Development (Consolidated PE)

(U) Project 2274: The contractor is Raytheon Corporation, Goleta,
CA, (QRC 85-04).

(U) Project 2462: Aeronautical Systems Division, Wright-Patterson
AFB, OH, manages the program to develop improvements to the
EC-130H COMPASS CALL; Air Force Logistics Command, Wright-
Patterson AFB, OH, manages the EC-130H modification program.
The primary COMPASS CALL contractors performing work for this
effort include: Lockheed Aircraft Services, Ontario, CA;

Sanders Associates, Nashua, NH; and Magnavox, Ft Wayne, IN.

(U) Project 2712: ASPJ development is managed Ty a Navy/Air Force
Joint Program Office (JPO) at the Naval Air ,,.Lems Command,
Washington, DC. The Navy is the lead service. The Air
Force-unique portion of this program, integration of the ASPJ

into the F-16, is managed by the Air Force Systems Command,
Aeronautical Systems Division, Wright-Patterson AFB, OH. The
ASPJ Phase I design effort was accomplished by two competitive
contractor teams. One ASPJ team was Northrop Corporation,

Rolling Meadows, IL, and Sanders Associates, Nashua, NH. The
second ASPJ team was ITT, Nutley, NJ, and Westinghouse
Corporation, Baltimore, MD. The ITT/Westinghouse Joint Venture
(JV) team was selected during FY 1981 to proceed into ASPJ
Phase II Full-Scale Development (FSD) of engineering develop-

ment models.

(U) Project 2719: Integration of ASPJ into the F-16 is being
accomplished by General Dynamics, Ft Worth, TX.

(U) Project 2879: The contractor is TBD. The Air Force project
manager is TAC/TAWC with assistance from WRALC and Air Force

Systems Command, HQ's SAC, TAC, and MAC.

(U) Project 2907: The Foreign Technology Division (FTD) at
Wright-Patterson AFB, OH, performs Electronic Warfare Intel-

ligence Support (EWIS) project tasks, using in-house and
contract resources. Current EWIS data file development is
being accomplished by the Planning Research Corporation (PRC)
field office at Dayton, OH. The FTD also does threat SIMVAL
program tasks for new threat simulators under development.
This work is assisted by radar engineers from Sverdrup
Technology, Inc., of Tullahoma,Tennessee.

(U) Project 3108: The Air Force manager of ADS is Air Force

Systems Command, Aeronautical Systems Division, Wright-
Patterson Air Force Base, OH.

(U) Project 3158: The Air Force project manager is Air Force
Systems Command, Aeronautical Systems Division, Wright-
Patterson AFB, OH, vith support from BDM, McLean VA, Booze
Allen and SAIC.
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Program Element: #0604270F Budget Activity: 4 - Tactical Program
PE Title: EW Development (Consolidated PE)

(U) Project 3630: The Air Force project manager is Electronic

Security Command, Kelly AFB, TX, with support from Northrop and
numerous other contractors.

(U) Project 3660: This project is managed in-house by Air Force
Systems Command, and Air Force Logistics Command with a joint
office formed at Aeronautical Systems Division, Wright-
Patterson AFB, OH.

(U) Project 3894: This project is managed by ESD, Hanscom AFB, MA
to develop and test the Self-Defense Suite for the E-8 aircraft.
Specific discussion is in Descriptive Summary for PE 0604770F.

E. (U) RELATED ACTIVITIES:

- (U) Project 206b: PE 0207252F, EF-IIA Squadrons contains
program production funds and 7Y 90/91 RDT&E funds.

- (U) PE 0207168F, F-Ill Self Protection Systems.

- (U) PE 0207129F, F-ill Squadrons

- (U) Project 2114: PE 0604735F, Range Improvements Program

(RIP), will absorb the RADC antenna test range project in
FY 1990.

- (U) Project 2462: PE 0603743F, Electronic Combat Technology,
provides technology development. COMPASS CALL,
PE 0207253F, procures system hardware.

- (U) Projects 2712/2719: The ASPJ ECM efforts are directly
related to PE 0207133F, F-16 Squadrons.

- (U) Project 2827: Radar Warning Receiver for F/FB/EF-111

aircraft.

- (U) Project 2907: This project supports and directly

interfaces with the other EC projects within PE 0604270F.
It also interfaces with the basic intelligence analysis
efforts funded by PE 0301310F, Foreign Technology Division
(FTD).

- (U) Project 3108:

- (U) PE 0401330F, C-17 Program
- (U) PE 0401115F, C-130 Airlift Squadrons
- (U) PE 0401118F, C-141 Airlift Squadrons

- (U) PE 0401119F, C-5 Airlift Squadrons
- (U) PE 0404011F, Special Operations Forces

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.
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Program Element: #0604270F Budget Activity: 4 - Tactical Program
PE Title: EW Development (Consolidated PE)

F. (U) OTHER APPROPRIATION FUNDS ($ In Thousands):

FY 88 FY 89 FY 90 FY 91
Act Est Est Est

Aircraft Procurement (Proj 2462) BA
(PE 0207253F) 15028 18411 N/A

Aircraft Procurement (Proj 2827) BA
(BP 1900) 50900 65700 72300 18000
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #060427OF Project Number: 1627

PE Title: EW Development Budget Activity: 4 - Tactical Programs

A. (U) RDT&E RESOURCES ($ IN Thousands)

Project Title: AFEWES, REDCAP & AAMRL

FY 88 FY 89 FY 90 FY 91 To Total

Popular Name Act Est Est Est Camp Program

[15738' 25300 600 600 N/A Cont.

Funded in PE 0604738F.

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project develops, fabricates and validates laboratory simula-
tions of Soviet threat systems for detailed development and evalua-
tion of potential countermeasures systems and techniques. The two
major simulation facilities funded by this project are the Air Force

Electronic Warfare Evaluation Simulator (AFEWES) and the Real-Time
Electromagnetic Digitally-Controlled Analyzer and Processor
(REDCAP). The AFEWES facility provides realistic laboratory simula-
tions of
systems. The REDCAP facility provides a realistic laboratory
simulation of the

as well as the
Both facilities

include mannec, high-fidelity simulations of cockpits and operator
stations. These are one-of-a-kind facilities which permit effective
definition, design and evaluation of new/improved counter-measures
equipment in precisely controlled environments. They permit
extensive testing for similar efforts. The third facility in this
project is the Armstrong Aerospace Medical Research Lab (AAMRL)/Human

Engineering Development (HED). AAMRL/HED provides cockpit simula-
tions of strategic aircraft defensive suites. These simulations
are used in making human factors decisions during modification
programs, and in workload studies of associated EW tasks.

C. ((4) PROGRAM ACCOMPLISHMENTS AND PLANS:

((L) FY 1988 Accomplishments:

- (U) AFEWES generic clutter completes
(4) Fabrication of AFEWES simulations continues
() Design of AFEWES, simulation,

laboratory improvements, and test director system begins
(Rdj Design of REDCAP

and upgrades begins
(U) AAKRL B-lB crew station simulator operational
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Program Element: #060427OF Project Number: 1627
Project Title: AFEWES, REDCAP & AAMRL Budget Activity: 4 - Tactical Programs

IL FY 1989 Planned Program:

- (it) Fabrication of AFEWES simulations continues
- (LA.) Design of AFEWES -s imulation,

laboratory improve-

ments, and test director system complete, fabrication begins
-() Design of AFEWES simulation begins

- "4 Design of REDCAP upgrades
continue, fabrication oegins

- (U) Continued operation of AAMRL simulations

(U) FY 1990 Planned Program:

- (U) Continued maintenance and operation of AAMRL/HED facility
- (U) AFEWES and REDCAP funded under PE 0604735F

U) FY 1991 Planned Program:

- (U) Continued maintenance and operation of AAMRL/HED facility
- (U) AFEWES and REDCAP funded under PE 0604735F

(U) Program to Completion: This is a continuing program. The AFEWES and
REDCAP responsibilities will transfer to PE 0604735F in FY 1990. These
efforts were in PE 0604738F in FY 1988.

D. 'U) WORK PERFORMED BY: The Air Force manager of AFEWES and REDCAP is Air
Force Systems Command, Aeronautical Systems Division, Wright-Patterson
AFB, OH. AAMRL/HED is its own manager. Major contractors are General
Dynamics, Ft Worth, TX (AFEWES); and Calspan Corp., Buffalo, NY
(REDCAP).

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

Type of Impact on System Impact on Impact on
Change Capabilities Schedule FY 1990

Cost
Tech None None N/A

Schd None +0 - +30 months N/A

Cost None None N/A

NARRATIVE DESCRIPTION OF CHANGES

I. (U) TECHNICAL CHANGES: None.

2. (U) SCHEDULE CHANGES: Delay caused in determining simulation
architecture investment strategy/plan
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Program Element: #0604270F Project Number: 1627
Project Title: AFEWES, REDCAP & AAMRL Budget Activity: 4 - Tactical Programs

3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION: Numerous SONs for multiple programs which
require AFEWES, REDCAP, and AAMRL

G. (U) RELATED ACTIVITIES:

- (U) PE 0604735F, Range Improvements Program (RIP), will absorb
the AFEWES and REDCAP portions of this project in FY 1990

(U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands): None.

i. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U ) MILESTONE SCHEDULE:
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FY 1988/1989 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604270F Project Number: 2272

Title: EW Development Budget Activity: 4-Tactical Programs

A. "U) RDT&E RESOURCES ($ In Thousands)

Project Title: F-16 Protective Systems

FY 1988 FY 1989 FY 1990 FY 1991 To Total

Popular Name Actual Estimate Estimate Estimate Complete Program

10400 9000 10850 12100 N/A Cont

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project develops EW equipment which form the F-16
self-protection suite. Two major tasks include the ALE-47

Countermeasures Dispenser System (CMDS) and OBEWS, the onboard EW
system.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS: The ALE-47 CMDS is a Joint AF
(lead), Navy, Army program to develop an interactive/smart
expendables dispenser for the F-16 and numerous Navy aircraft. The
OBEWS is a pod- mounted digital trainer that provides EW training
for F-16 pilots by supplementing the outside environment with
digital signals.

'U) FY 1988 Accomplishments:

- (U) ALE-47 FSD/Prod (FFP) contract award Jul 88
- (U) OBEWS - System acceptance test at contractor's facility

Nov 87 - Mar 88
- (U) F-16 acft modification at Eglin AFB, FL

(U) FY 1989 Planned Program:

- (U) OBEWS DT&E Flight test begins Jan (6 months)
(U) Continue ALE-47 FSD design and fabrication
(U) OBEWS - IOT&E Flight test at Nellis AFB, NV begins Jul 89

(4 months) production decision after IOT&E completion

(U) FY 1990 Planned Program:

- (U) ALE-47 DT&E/IOT&E Jan 90 - Sep 91

(U) FY 1991 Planned Program:

- (U) ALE-47 Production Decision Sep 91

(U) Program to Completion:

- (U) ALE-47 Production lots 1-4 begin mid 1992
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Program Element: #0604270F Project Number: 2272
Title: EW Development Budget Activity: 4 - Tactical Programs

D. (U) WORK PERFORMED BY: ALE-47 Source Selection completed, Tracor
awarded a FFP contract for FSD and 4 production lots. The program
is managed by ASD/RW at WPAFB OH. OBEWS prime contractor is A.A.I.,
Baltimore, MD. The program is managed by AD/YI at Eglin AFB, FL.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUNICARY:

Type of Impact on System Impact on Impact on
Change Capabilities Schedule FY 1990

__ _Cost

Tech None None None

Schd None None None

Cost None None Reduced

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.

2. (U) SCHEDULE CHANGES: None.

3. (U) COST CHANGES: Reduced due to contract negotiations.

F. (U) PROGRAM DOCUMENTATION:

- (U) TAF ROC 303-76, F-16 Air Combat Fighter, Dec 76
- (U) TAF SON 312-80, Optical Threat Acquisition and Cueing Systems
- (U) TAF SON 304-80, Tactical Self-Protection EW Systems, May 80

*All Dates presented in FY 1988/FY 1989 Descriptive Summary are bettered

due to the negotiated contract with TRACOR Aerospace.

G. (U) RELATED ACTIVITIES: There is no unnecessary duplication of effort

within the Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ In thousands):

Acft Procurement FY 88 FY 89 FY 90 FY 91 To Total
PE 0207133F, Act Est Est Est Comp Program

BA Funds 2,632,000 3,157,700 2,385,100 2,215,700 13,047,900 47,403,751

Quantity 180 180 108 108 648 2723

I. (U) INTERNATIONAL COOPERATIVE AGREEMENT: None.

J. (U) MILESTONE SCHEDULE:
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Program Element: #0604270F Project Number: 2272
Title: EW Development Budget Activity: 4 - Tactical Programs

(U) ALE-47 Preliminary FSD Contract Award Sep 1983

(U) ALE-47 FSD and Prod Contract Award Jul 1988

(U) ALE-47 DT&E/IOT&E Feb 1990

(U) ALE-47 LRIP Decision Feb 1991

(U) ALE-47 Production Decision Sep 1991

(U) ALE-47 LRIP Deliveries Jan-Jul 1992

(U) ALE-47 Production Deliveries Jul 1992
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604270F Project Number: 3895

PE Title: EW Development Budget Activity: 4 - Tactical Programs

A. (U) RD&T RESOURCES ($ In Thousands)

Prolect Title: B-lB RWR

Popular Name FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Est Est Est Complete Program

0 0 46000 70000 169000 N/A

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
The B-lB is a strategic, long-range, multirole weapon system which is
able to perform the missions of conventional bomber, cruise missile
launch platform, and nuclear weapons delivery system in both the
tactical and strategic roles. Production of the B-lB addresses the
national requirements to increase our targeting flexibility, to redress
the relative decline of our strategic capabilities, and to revitalize
our strategic deterrent forces. The B-lB significantly enchances the
manned bomber portion of the strategic TRIAD while preserving the
vitally needed flexibility for worldwide nonnuclear force projection in
response to unforeseen contingencies. The program was mandated by
Congress under Public Law 96-342 and fulfills Strategic Air Command
Required Operational Capability 3-66 (Revised), New Strategic Manned
Bomber, dated 22 November 1978, and the Long Range Combat Aircraft
Mission Element Need Statement, dated 8 June 1981.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:

- (U) Flight test of the ALQ-161A confirmed that the most
operationally significant electronic countermeasures
techniques worked, but the tests also identified a design
deficiency that will preclude achieving the systems full
specification performance without further modifications.

- (U) Continued initial and follow-on operational test and
evaluation of the B-lB weapons system.

2. (U) FY 1989 Planned Program:

- (U) Continue development as well as lab and flight evaluations of
the ALQ-161A core configuration (Mature the Central

Integrated Test System, Improve performance system
relability, verify installed system performance).

- (U) Conduct risk reduction efforts in preparation for full scale
development for integration on the B-lB of the Air Force
codnmmon radar warning receiver (RWR).

3. (U) FY 1990 Planned Program:

- (U) Begin full scale development to integrate the Air Force
Common RWR into the B-lB.

- (U) Complete residual core ALQ-161A evaluations and the impro It 7 7
1122 antenna evaluations
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Program Element: # 0604270F Project Number: 3895
PE Title: EW Development Budget Activity: ---Tactical Prograes

4. (U) FY 1991 Planned Program:

- (U) Conduct Anechoic, Integrated Facility For Avionics Test
(IFAST), and FLight evaluations on the Air Force commom RWR
installed on a B-lB.

- (U) Begin initial operational test and evaluation of the Air
Force common RWR installed on the B-lB.

5. (U) Program to Completion:

(UJ Complete developmental evaluations of the Air Force common
RWR installed on the B-lB.

- (U) Continue operational evaluations of the Air Force common RWR
installed on the B-IB

D. (U) WORK PERFORMED BY: The B-lB program is in concurrent full scale
development/production. It is managed by the B-lB System Program
Office, Aeronautical Systems Division, Wright-Patterson AFB, OH. The
B-lB System Program Office has overall integration responsibility for
the development of the B-IB bomber. Rockwell International, North

American Aircraft Operations, Los Angeles, CA, is the B-IB airfrave
manufacturer. General Electric, Evendale, OH is the propulsion plant
contractor. Several government agencies provide specialized
assistance. For example: The facilities at Holloman AFB, NM, are used

to measure radar cross-section characteristics; the wind tunnels at the
Arnold Engineering Development Center, TN, are used for comparative
analyses; and the Air Force Materials Laboratory and Air Force Avionics

Laboratory at Wright-Patterson AFB, OH, are used in the development
effort. The majority of the flight test will be done at the Air Force

Flight Test Center, Edwards AFB, CA, but several other Department of
Defense test ranges will also be used: White Sands Missile Range, NM;
Eglin APB, FL; Point Mugu Naval Air Station, CA; Utah Test and Training
Range, UT; China Lake Naval Weapons Center, CA; Nellis Range Complex,

NV; and others.

E. (U) COMPARISON WITH AMENDED FY 1988/1989 DESCRIPTIVE SUMMARY:

TYPE OF Impact on System Capabilities Impact on Schedule, Impact on
CHANGE IFY 1990 Cost!

I I I S

iTech YES I YES I ' 6,200 I
I I S

ISched I NONE NONE 1 0
I I I I
ICost I NONE I NONE I 0

U L Ii I 0
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Program Element: # 0604270F Project Number: 3895
PE Title: EW Development Budget Activity: 4 - Tactical Programs

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: Recent Flight test confirmed that the most
operationally significant ECM techniques worked, but the tests
also identified a design deficiency which precludes achieving the
fullperformance specification without further modifications. The
Air Force believes that the parallel development effort for
integrating the common Air Force radar warning receiver into the
B-lB with the the EATON core ALQ-161A program is the most prudent,
best risk approach to providing the B-IB with needed operational
requirements.

2. (U) SCHEDULE IMPACT: None.

3. (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:

- (U) SAC-SON 3-66, 10 Nov 78
- (U) SAC-MENS, 8 Jun 81
- (U) DEPSECDEF B-IB Program (Baseline Nov 81)
- (U) President's Cost Certification, 18 Jan 82
- (U) B-IB TEMP, 7 Nov 88
- (U) B-lB PMD, 4 Jan 88

G. (U) RELATED ACTIVITIES:

- (U) The aircrew training devices and military construction for the B-lB
are funded outside the B-IB baseline. These devices (five B-IB
weapon system trainers, two mission trainers, six cockpit
procedures trainers, and support equipment) will be developed under
Program Element 0604227F, Flight Simulator Development. The
program will be managed by the Simulator Program Office at
Wright-Patterson AFB, OH.

- (U) Long range enhancements to the B-IB electronic countermeasures
system are being developed in Program Element 0604427F.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

- (U) PE 0604244F (SRAM II Engineering Development) The SRAM II is being
developed to replace the aging SRAM missiles.

H. (U) 'OTHER APPROPRIATION FUNDS:

1. (U) PROCUREMENT: Not Applicable.

2. (U) MILITARY CONSTRUCTION: Not Applicable.
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Program Element: # 0604270F Project Number: 3895
PE Title: EW Development Budget Activity: T --Tactical Programs

I. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Event Date Results

ALQ-161A Tests Jun 88 Key techniques confirmed
Design deficiency identified

T&E ACTIVITY (TO COMPLETION)
Event Planned Date Remarks

Core ECM System Test Jan 90
Radar Warning Reciever Mar 92
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F! 3.990/1993, BEMML RDM E 9MUXTM 934P

PrgreM et : 00604270F Proj ct Dtum r: 389m

PE Title: ElF Develnt Buet Activity: 4 - Ta'tiORa

A. (U) 1U1& S n j A nds)Wk

Prject Title: Advanced Eqmdables
Popular Fy 1968 F! 2989 FY 1990 FT 1991 To Total

0 0 13000 15000 82000 110000

B. %(U, BRnW MIFrMCI OF X[BBICZI Td-MUi AND SYVMI CRABI~ Thiu
Fr 1990 n start will develop

This
proqzm will provide a

An evaluation of all crnt I epandable
prcqrna within the DOD will be used to identify those praisiM
teczlogies that o=lint the goals of the prograi. The program will
them select som of tose tacbologim and dmotrate thi in an
advanced devel t prograi. A Vicorom schedule is required to
complee FOD of a The program will also
develop a Ile currentI

JLZ -Vms test is successful, th this tec olocy will

be used to develop the

C. (U) PF, G( ACOMLIID I AND PLANS:

(U) Fy 1988 Acooulis ts: Not applicable.

(U) Fy 1989 Plamed Prommm: Not aplicable.

(u) P! 1990 Plmaned Prar:
(U') Start an dvmned develmt prot gn for a
(U) Start a F& inpmeable progrin using aplicab.e tclogie6s F the

MOD program.

(U) F 1991 Plamad Prqrm:
(U) cntimm the W7 expendable advanced divelomt p .ogrn.
(U) Contirmm the I' eqmdable program.

(U) PLzM to 0101et :
(U) This is a coctimdzq program.
(U) O=Vlete the zR spdable advmaed davelcpmft pz'rm by FT 1992.
(U) start XR agpeudeb3e 1 progrm in lr 1992.
(U) start a ' miendeble 7W in 7T 1991.

D. (U) W= N : The Ai rce Avionics laboratory dthe 9-B Systm
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Pr=qrin El t #06042707 Project mber: 3896
Ps Title: IN DweL~ t Budget hctiVity: 4 - atia
Project Title: AfyadMMQbe

Program office, 1right-Pfttru== AFB, CK, will jointly maae this

E. (U) OWARIMI wrm FT i988/89 WI1IVE ~x

TYPE OF Mq-ect on Bystin Caehilitiez Inpact on Bched~im Imact on

CMWM FT 1990 Cost

Tecb: if.-

ScMd: NoneNoeon

Cost: None No- No-

TIVME rEgaInprc oF

21- (U) MMMCW :Nn

2. (V)=TpM :Nn

F. (U) RM
(U) SW OWI 86-020

G. (U) M CO =
(U) PVoqrm El- 06022041, Meroepace Avionics
(U) Progrm Elin 06042201, N Counter 2 hqios1
(U) P~ogr Elinmt 06047011, Rcconelmis=@ Equipment
(U) P1Vor Element 06047241, Tactical Cmd, Cotol, and

(U) Propri Element 06047381, Protective Systine
(U) Pzcroqi Elemnt 06042707, Project 271.2, Aidborn. Seilf-Protection

(U) Program Zl4Mnt 06042701, Project 5618, Tactical Protective Sytmo
(U) Proqzm El It 0603270A, Electronic Cmdt Tecbmiogy
(U) PZrgz Ell- t 0603270N, Electronic Coba Tehnoogy
(U) Progra Elemnt 0602031, Of fuaive Avionics, Zan Tchnlogy
(U) The ~kin this project will be oely coordinated vth related Army

nd Navy efforts through joint rvwimw ouoted by the joint
mDIrectr of Labozat0Wie./TecniV. Panel for Electronic Warfare and

coupled with the engineering dwelat comity of the three
Mer 4i.M thlu*q the Joint Technical Worinti -n G= for Aircraft

Ouvivability adElectronic trf are.
(U) Tbe is ino eay &MCMTYfliaation of effort within the Air y~o or

the Dprment of Defenng.

H. (U) QM ANoR~~f M :kt Applicable.
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Progri a : #Q6042707 Project VXM~e:
PC Title: EN QDuvelint 3BgInt Activity: 4z.km
Project Title: mmdZ=0

3. (u) K CEUZ

(U) Ccelte 33t aqnml advanced~ duveqpu± f 1992
(U) Start 1W m~nd~ pzwgrm Fr 1992
(u) omlits ZR sudawl a~ mF 1995
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604270F Project Number: 5618
PE Title: EW Development Budget Activity: 4 - Tactical Programs

A. (U) RDT&E RESOURCES ($ In Thousands)

Project Title: F-15 Protective Systems

FY 88 FY 89 FY 90 FY 91 To Total

Popular Name Act Est Est Est Comp Program

TEWS 20950 20200 20606 16500 Cont. N/A

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This
project develops the Tactical Electronic Warfare System (TEWS)
improvements and upgrades to the F-15 self-protection suite. The F-15
TEWS consists of the ALR-56 Radar Warning Receiver (RWR), the ALQ-135

Internal Countermeasures System, the ALQ-128 Electronic Warfare Warning
System and the ALE-45 Countermeasures Dispenser (CMD). Upgrades of the
ALR-56A to the ALR-56C configuration, of the ALQ-135 to include Band
3/1.5 capabilities and a CMD interfaced with the RWR are required to

provide effective aircrew warning and countermeasures a ainst the
threat and sophisticated

threats.

C. (LJ.) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:

- (U) Installation of ALQ-135 QRC systems at 33 TFW began in
May 88

(U) Delivery of 65 units complete
-- (U) Flight testing to continue

- (U) Phase IV F-15 TEWS integration flight testing commenced

(Includes: ALE-45, ALQ-135, ALR-56C, and ALO-128)

(W FY 1989 Planned Program:

- (U) IOT&E flight testing of ALR-56C began in Nov 89
- (S) ALQ-135 Band 3 P I systems begin delivery in Feb to support

- (S) FSD of countermeasures in the ALQ-135
will continue

- (U) ALR-56C testing at DEES Mar/May

(U) FY 1990 Planned Program:

- (U) ALQ-135 Band 1.5 software development continues
- (U) TEWS integration testing continues

(U) FY 1991 Planned Program:

- (U) Integration testing continues
- (U) ALQ-135 Band 1.5 system deliveries begin

00 4
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Program Element: #060427OF Project Number: 5618
PE Title: EW Development Budget Activity: 4 - Tactical Programs

(U) Program to Completion: Improve integration of TEWS with aircraft
avionics and fire control radar. Annual upgrades to defeat the evolving
threat. This is a continuing program.

D. (U) WORK PERFORMED Y:

- (U) ASD/VF at WPAFB, OH, is the system integrator
- (U) ALR-56C - Loral, Yonkers, NY
- (U) ALQ-135 - Northrop, Rolling Meadows, IL
- (U) ALE-45 - TRACOR, Austin, TX

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES

Type of; Impact on Systems Impact on Impact on
Change Capabilities Schedule FY 1990

_ __ Cost

Tech None None None

Schd Improved R&M TBD None

Cost Improved R&M TBD TBD

NARRATIVE DESCRIPTION OF CHANGES

I. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: Schedule impact to assure R&M testing is

adequate
3. (U) COST CHANGES: Increased emphasis and testing focusing on R&M,

reduced FY90/91 funding by OSD allows minimum Integration/Flight
testing of baseline TEWS - No upgrades.

F. (U) PROGRAM DOCUMENTATION:

- (U) TAC ROC 9-68, Feb 1968.
- (U) DCP #19, Rev C, May 77, amended Feb 80.
- (U) TAF SON 321-82, Nov 84.
- (U) F-15E TEMP, Nov 87 (TEWS Annex complete).

G. (U) RELATED ACTIVITIES: VHSIC technology developed in PE 0603452F. F-15E
aircraft is developed and produced in PE 0207134F.

H. (U) OTHER APPROPRIATION FUNDS ($ In thousand):

ACFT Procurement FY 88 FY 89 FY 90 FY 91 To Total
PE 0207134F, Act Est Est Est Comp Program

BA 01 Funds 150,700 1,484,731 1,571,523 1,530,413 3,857,600 30,211,800

Quantity 42 36 36 36 78 1152
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Program Element: #O60427OF Project Number: 5618
PE Title: EW Development Budget Activity: 4 - Tactical Programs

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

- (U) ALE-45 CMD Development Contract Award Jun 1978
- (U) ALR-56C RWR Development Contract Award Aug 1981
- (U) ALE-45 CMD DT&E Flight Test Dec 1981
- (U) ALE-45 CMD IOT&E Flight Test Dec 1982
- (U) ALQ-135 Internal Countermeasures System (ICS) Feb 1983

Quick Reaction Capabilities (QRC) Band 3
Development Contract Award

- (U) ALQ-135 ICS QRC Band 3 Ground Test Nov 1983
- (U) ALR-56C RWR Ground Test Apr 1984
- (U) ALQ-135 ICS P31 Development Contractor Award Mar 1985
- (U) ALR-56C DT&E/IOT&E Flight Test (concurrent) Oct 1985
- (U) ALQ-135 ICS QRC Band 3 Deliveries Feb 1986
- (U) ALR-56C Deliveries May 1986
- (U) ALQ-135 ICS QRC Band 3 DT&E/IOT&E Flight Test May 1986
- (U) ALE-45 CMD Production Deliveries Jul 1986
- (U) ALQ-135 ICS P31 Critical Design Review Nov 1986
- (U) Integrated F-15 TEWS Flight Test Jul 1987
- (U) ALQ-135 P31 Production Contract Award Dec 1986
- (U) ALQ-135 P31 Band 3 Production Deliveries start Feb 1989
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE StMMRY

Program Element: #0604315 Project Number: N/A
PE Title: Advanced Short Range Air-to-Air Budget Activity: T-- Tactical

Missile (ASRAAM) Programs

A. (U) RESOURS ($ in Thousands)
Project7Title ASRAAM
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Estimate Complete Program

ASRAAM
996 996 4,987 6,472 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMNT AND SYSTE4 CAPABILITIES: The
Advanced Short Range Air-to-Air Missile is planned to be the next
generation short range missile to meet the validated Trilateral
Operational Pequirefent for Advanced Short Range Air-to-Air Missile for
the 1990s (USAF Statement of Operational Need 16-82). Under the terms
of the Family of Advanced Air-to-Air Missile Systems Memorandum of
Understanding, the United States is developing the Advanced Medium
Range Air-to-Air Missile (AIPAR4) and the European governments
(Germany, Norway, and the United Kingdom) are developing ASRAAM. A US

ASRAAM procurement decision will be made after a complete review of
missile cost, schedule, performance, reliability and maintainability.
F-15/16 test integration, a limited Development Test and Evaluation,
and Initial Operation Test and Evaluation will be required in support
of a production decision. Production deliveries are expected in the
late 1990s. Definitive European contractor estimates are not yet
available for missile system costs.

C. (U) PROGRAM ACOLISHENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Funded US program office.
- (U) Funded aircraft integration studies.

2. (U) FY 1989 Planned Program:
- (U) Funds US representation at European ASRAAM Joint Program

Office.
- (U) Development of 6 degrees of freedom simulation to aid in

evaluation of ASRAAM.

3. (U) FY 1990 Planned Program:
- (U) Perform Class II Mods to test aircraft.
- (U) Purchase initial test hardware.

4. (U) FY 1991 Planned Program:
- (U) Purchase additional test hardware.
- (U) Hardware in the loop testing of the missile.
- (U) MIust pay European contractors for test support.

5. (U) Program to Completion: This is a continuing program.

UNCLASSIFIED 00487



UNCLASSIFIED

Program Element: #0604315 Project Number: N/A
PE Title: Advanced Short Range Air-to-Air Budget Activity: #4 - Tactical

Missile (ASRAAM) Prorams

D. (U) WORK PERFOw BY: ASRAAM prime contractor is British Aerospace with
subcontractors in Germany, Norway, and Canada. The Program Office
responsible for managing ASRAAM is located at Atrament Division, Eglin
AFB FL.

E. (U) CCWARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

ITYPE OF I I I Impact on I

(CHANGE I Impact on System Capabilities I Impact on Schedule I FY 1990 Cost I

Tech None None None

Schd Yes Yes -4,692

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDUE CHANS: The difference in 1990 is due to a

restructuring of the Air Force ASRAAM program to relfect
program delays in the European program.

3. (U) COST CHANS: None.

F. (U) PROGRAM DOCUMENATION: Trilateral Operational Requirement for Advanced
Short Range Air-to-Air Missile, SON 16-82.

G. (U) RELATED ACTIVITIES: ASRAAM is related to the AIM 9L/M Sidewinder (PE
0207161F) and to the ANRAAM (PE 0604314F). There is no unnecessary
duplication of effort within the Air Force or the Department of
Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTENATIONAL COOPERATIVE A ETS: Memorandum of Understanding for
a Family of Weapons of Advanced Air-to-Air Missile Systems,
AMRAAM/ASRAAM, dated August 1980.

J. (U) MILESTONE SCHEDULE:

1. (U) Complete Project Definition Phase April 1989
2. (U) Engineering Development Phase June 1989
3. (U) Production Deliveries Mid-1990s
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604321F Project Number: N/A

PE Title: Joint Tactical Fusion Budget Activity: Z- Tactical Programs
Program (JTFP)

A. (W RESOURCES ($ in Thousands)
Project Title JTFP

Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Estimate Complete Program

Not Applicable
14,049 7,960 10,196 10,206

B. (U) BRIEF DESCRIPTION OF ELEMENT: JTFP is a joint Army/Air Force effort

to develop a near-real-time (NRT), all-source, tactical intelligence
fusion and processing/dissemination system. The main program consists
of the Air Force Enemy Situation Correlation Element (ENSCE) and the
Army All Source Analysis System (ASAS). Other JTFP efforts supporting
the Air Force include the Intelligence Correlation Element (ICE)
software capability, which will provide a fusion/display capability
for IBM-based intelligence host computers at United States Air Forces,

Europe (USAFE) and Pacific Air Forces (PACAF); and interim fusion
capabilities which include the Limited Operational Capability Europe
(LOCE) and Limited ENSCE (LENSCE) for USAFE and Tactical Air Command
(TAC), respectively.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Initial ENSCE fielded to 12th Tactical Intelligence Squadron

(TIS).
- (U) IBM/IWS Application Protocol System Phase II critical design

review (CDR).
- (U) LOCE participation in Exercise Crested Eagle 88.
- (U) 12th TIS ENSCE participation in Exercise Blue Flag 88-4.
- (U) PACAF/USAFE All Source system verification test and software

integration readiness review.
- (U) LOCE Baseline 2.0 software installed.
- (U) LENSCE 9th and 12th TIS Baseline 2.0 software installed.

2. (U) FY 1989 Planned Program:
- (U) ASAS/ENSCE continuing limited operational capability

development.
- (U) ICE software delivery to USAFE (March 1989).
- (U) ICE software delivery to PACAF (June 1989).
- (U) LOCE/LENSCE version software.
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Program Element: #0604321F Project Number: N/A

PE Title: Joint Tactical Fusion Budget Activity: 4 - Tactical Programs
Program (JTFP)

3. (U) FY 1990 Planned Program:
- (U) ASAS/ENSCE initial operational test & evaluation (IOT&E) and

continuing development.
- (U) LOCE/LENSCE software development, version 2.
- (U) ICE follow-on development.

4. (U) FT 1991 Planned Program:
- (U) ASAS/ENSCE continuing development
- (U) ASAS/ENSCE IOT&E
- (U) LOCE/LENSCE version 4 software delivery.
- (U) ICE delivery.

5. (U) Program to Completion:
- (U) Air Force decision to field ENSCE.
- (U) Begin block upgrades.

D. (U) WORK PERPORMED BY: The Jet Propulsion Laboratory (JPL), California
Institute of Technology, Pasadena, CA is the prime integration
contractor for the JTFP. Subcontractors include: TRW, McLean, VA;
McDonnell Douglas, Huntington Beach, CA; HRB Singer, State College, PA;

Ford Aerospace Corp, San Jose, CA; Martin Marietta, Denver, CO; MITRE
Corp, Bedford, MA; Digital Fantasies Limited, Huntington Beach, CA;

Eagle Technology, Fairfax, VA; and Sterling Federal Systems Inc.,
Bellview, NE. AFSC/Electronic Systems Division is the Air Force

in-house developing organization responsible for the Air Force segment
of JTFP.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

ITYPE OF I I Impact on I

ICHANGE Impact on System Capabilities Impact on Schedule I FY 1990 Costl

Tech No No None

Schd No No None

Cost Yes Yes +10,000

NARRATIVE DESCRIPTION OF CHANGES

I. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: None
3. (U) COST CHANGES: Deletion of FY 1989 funds caused AF to cancel

Intelligence Data Processor & Communication Processor Interface
hardware modules. Loss of these hardware modules puts IOT&E
schedule in jeopard7. Congress restored 7.0N in FY 1989 and the

Defense Resources Board restored $10.OM in FY 1990.
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Program Element: #0604321F Project Number: N/A
PE Title: Joint Tactical Fusion Budget Activity: W- Tactical Programs

Program (JTFP)

F. (U) PROGRAM DOCUMENTATION:

TAP SON 319-82, May 84
TAC SOC, Mar 87

G. (U) RELATED ACTIVITIES: The Army is the Executive Agent for this Joint
Program. The program is conducted in accordance with the following
documents: US Army, Letter of Instruction (LOI) for JTFP Special Task
Force (STF), 5 July 1984; Chiefs of Staff Army and Air Force
Memorandum for Chairman Joint Chiefs of Staff, Subject: Airland
Battle Programs, 30 June 1983; and Air Force Program Management
Directive 9087(7)/64321F/27431F, 21 July 1987. Relationships between
the Air Staff; Air Force Systems Command (AFSC), the implementing
command; Tactical Air Command, the operating command; and the Joint
Program Management Office are continuous. Related Program Elements
include:

#0603260F, Intelligence Advanced Development.
#0207431F, Tactical Air Intelligence Systems.
#0604321A, Joint Tactical Fusion Program.

There is no unnecessary duplication of effort within the Air Force or
the Department of Defense.

H. (U) OTHER APPROPRIATIONS FUNDS: None.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: There are no specific
cooperative agreements regarding the JTFP, no signed documents exist and
no foreign funds are provided to the program office. However, the JTFP
is an integral part of the Battlefield Information Collection and
Exploitation System (BICES). The JTFP is currently supporting BICES
Concept and Design Studies (CADS) with the LOCE system. The JTFP
supports BICES through the Defense Intellignce Agency. The LOCE system
is a limited capability ENSCE fielded in 1982. LOCE terminals are
currently on loan to the 1st British Corps and the lst German Corps in
support of BICES CADS. In addition, the Canadians have displayed an
interest in using LOCE terminals.

J. MILESTONE SCHEDULE:

1. (U) ENSCE IOT&E FY 1990/1991
2. (U) Air Force decision on ENSCE procurement FY 1992
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604327F Budget Activity: #4 - Tactical Programs
PE Title: Hardened Target Munitions

A. (U) RE50URCES ($ in Thousands)

Pro lect
Number FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete
3273 1-2000 P31

144 6,248 a.408 - 0 - - 0 - 11.130

Total 1,474 6,248 3,408 - 0 - - 0 - 11,130

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program develops munitions WiL, standoff
launch capability for attacking hardened targets that cannot be successfully
attacked with current munitions. Recent Soviet efforts have produced a
growing hardened target set, which includes command and control bunkers,
hardened aircraft shelters, underground weapons, and fuel storage
facilities. The present MK-84 bomb suffers from case failure, low order
detonation and ricochet when used against hard targets.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 3273 - 1-2000 Pre-Planned Product Improvement (P31):
Integrates the 1-2000 (BLU-109/B) hard target warhead with the existing
BU-15 guidance system to produce a standoff munition for attacking hard
targets.

(U) FY 1988 Accomlishments:
- (U) Conducted wind tunnel testing to evaluate the Short Chord wing

configuration of the GBU-15/I-2000.
- (U) Prepared to award full scale development (FSD) contract.

(U) FY 1989 Planned Program:
- (U) Award FSD contract for GBU-15/I-2000 integration kits.
- (U) Conduct Critical Design Review.
- (U) Modify AN/GTM-55 Test Set to include GBU-15/I-2000.

(U) FY 1990 Planned Program:
- (U) Procure flight test hardware.
- (U) Conduct Development Test and Evaluation/Initial Operational Test

and Evaluation.

(U) FY 1991 Planned Program:
- (U) Begin production of integration kits.

(U) Program to Comoletion: Not Applicable; FY 90 is the last year for
RDT&E funding.
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Program Element: #0604327F Budget Activity: #4 - Tactical Programs
PE Title: Hardened Target Munitions

(U) Work Performed by: Air Force Arnold Engineering Development Center,
TN; Rockwell International, Duluth GA; FSD contractors to be selected
in FY 1989. Armament Division at Eglin AFB FL manages the
development effort.

(U) Related Activities:
- (U) Program Element 0604733F, Surface Defense Suppression.
- (U) Program Element 0604602F, Armament/Ordnance Development.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other ADDropriation Funds: Procurement funding for the GBU-15/I-2000
integration kits will be under Program Element 0208037F.

Other Procurement, PE 0208037F
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete £rn

Cost - 0 - - 0- 0 - 404 -0 - 404
Quantity -0 - -0- 0 - 17 -0 - 17

(U) International Cooperative Agreements: Not Applicable.
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FY 1990/1991 BIENNIAL PDT&E DESCRIPTIVE StHWR

Program Element: #0604601F Budget Activity: #4 - Tactical Programs

PE Title: Chemical/Biological Defense Equipment

A. (U) RESUCES ($ in Thousands)

Project
Nimber & FY 1988 FY 1989 FY 1990 FY 1991 To Total

itle Actual Estimate Estimate Estimate Caplete Program

3321 Chemical and Biological Agent Detection and Warning
ill 2,300 1,145 0 Continuing TBD

3337 Individual Protection
10,490 13,138 8,000 9,449 Continuing TBD

3762 Collective Protection
3,189 1,900 0 0 Continuing TBD

3764 Decontamination
500 1,300 0 0 Continui TBD

Total 14,290 18,638 9,145 9,449 Continuing TBD

B. (U) EhIEF DESQUPTICN OF ELEMENT: This program develops systems to
detect, warn against, and protect personnel and equipment from
chemical/biological agents. These systems will allow the Air Force to
continue its mission in chemical/biological envirornent and provide a
critical deterrent to Soviet use of chemical/biological weapons.
Without these protective systems, sortie generation on a sustained
basis will be degraded significantly.

C. (U) PROGRAM A WLISBMM TS AND PLANS:

1. (U) Project 3321, Chemical/Biological Agent Detection and Warning:
Develops detectors to warn personnel of chemical attacks.

(U) FY 1988 Ac lishm.nts:
- (U) Continued to monitor Army efforts to develop their

Advanced Chemical Agent Detector/Alarm and the Remote
Sensing Chemical Agent Alarm.

- (U) Started procurement of the Automatic Liquid Agent
Detector.

(U) FY 1989 Planned Program:
- (U) Start full-scale development of a Fixed Site Chemical

Detection and Warning System (FSDWS).

(U) FY 1990 Planned Program:
- (U) Continue development of FSDWS.

(U) FY 1991 Planned Program:

- (U) Continue development of FSDWS.

(U) Progam to Completion:
- (U) This is a continuing program.
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Program Element: #0604601F Budget Activity: #4 - Tactical Programs
PE Title: Chemical/Biological Defense Equipment

(U) Work Performed By: Work has been performed by the JAY
Corporation, Dayton OH and Bendix, Baltimore MD. FY 89
efforts will be under a new competitive contract.

(U) Related Activities:
- (U) Program Element #0207593F, Chemical Biological Defense

Program.
- (U) Program Element #0602202F, Aerospace Biotechnology.
- (U) Program Element #0603231F, Crew Systems Technology.
- (U) Program Element #0604617F, Air Base Survivability.
- (U) Program Element #0604703F Aercmedical Chemical Defense

System Development.
- (U) Program Element #0603806A, Chemical/Biclogical Defense

Equipment Advanced Development.
- (U) Program Element #0604806A, Cheical/Biological Defense

Equipment Development.
- (U) Program Element #0603514N, Ship Survivability.
- (U) Program Element #0604506N, Biological

Radiological/Chemical Warfare Countermeasures.
- (U) Program Element #0603635M, Marine Corps Ground

Combat/Support Arms.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds:

Other Procurement (BA 4):
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Cost 7,367 - 4,093 5,700 Continuing TBD

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 3337, Individual Protection: Develops clothing and
equipment to protect personnel from chemical agent effects.

(U) FY 1988 Accarplishrents:
- (U) Initiated evaluation and development of Aircrew Eye/

Respiratory Protection (AERP) systems for the F-16, C-130,
and the KC-135.

- (U) Initiated development of the aircraft integration hardware
for above aircraft.

- (U) Continued development of the new aircrew chemical defense
enserble.

(U) FY 1989 Planned Program:
- (U) Initiate Development Test and Evaluation/Initial

Operational Test and Evaluation (DT&E/IOT&E) of AERP systems
for the above aircraft and expand aircraft modifications to
include the B-52, MH-53, B-IB, C-9, AV-8, and P-3C.
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Program Element: #0604601F Budget Activity: #4 - Tactical Programs
PE Title: Chemical/Biological Defense Equipment

- (U) Make a production decision on the aircrew chemical defense
enserble.

(U) FY 1990 Planned Program:
- (U) Continue Initial Operational Test and Evaluation (IOT&E) of

Aircrew Eye/Respiratory Protection (AERP) systems for
AC-130, OV-10,MH-53, B-lB, C-9, and AV-8 aircraft.

- (U) Make a limited production decision on AERP for the top three
categories of aircraft. (F-16, C-130, KC-135)

(U) FY 1991 Planned Program:
- (U) Continue IOT&E of AERP for additional aircraft types.

(B-lB, C-9, AV-8)
- (U) Make a limited production decision on AERP for the B-1B,

C-9, and AV-8 categories of aircraft.
(U) Program to Copletion:

- (U) This is a continuing program.

(U) Work Performed By: Work is performed by Boeing Advanced
Systems Company, Seattle WA.

(U) Related Activities:
- (U) Program Element #0207593F, Chemical Biological Defense

Program.
- (U) Program Element #0602202F, Aerospace Biotechnology.
- (U) Program Element #0603231F, Crew Systems Technology.
- (U) Program Element #0604617F, Air Base Survivability.
- (U) Program Element #0604703F Aercmedical Chemical Defense

System Development.
- (U) Program Element #0603806A, Chemical/Biological Defense

Equipment Advanced Development.
- (U) Program Element #0604806A, Chemical/Biological Defense

Equipment Development.
- (U) Program Element #0603514N, Ship Survivability.
- (U) Program Element #0604506N, Biological Radiological/Chemical

Warfare Countermeasures.
- (U) Program Element #0603635M, Marine Corps Ground

Cobat/Support Arms.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds:

Other Procurement (BA 4):
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Cost 3,500 13,102 8,920 9,581 Continuing TBD

(U) International Cooperative Agreements: Not Applirahle.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604602F Budget Activity: #4 - Tactical Proerams
PE Title: Armament/Ordnance Development

A. (U) RESOURCES (S in thousands)

N FY 1988 FY 1989 FY 1990 FY 1991 To Total
TteActual Estimate Estimate Estimate Comolete rg

2586 DAACM
8,086 13,460 17,000 19,100 33,396 90,295

2784 Armament Standardization/Control
1,192 985 600 700 Cont TBD

3113 HAVE VOID/I-2000
1,262 0 0 0 0 27,835

3133 Bombs and Fuzes
1,294 2,230 1,500 800 Cont TBD

3627 Last Bomb Development
0 983 0 0 0 5,017

3760 Inertial Guidance Technology Demonstration
1,308 0 0 0 0 1,171

5613 Munitions Material Handling Equipment/Containers

Total 13,844 18,992 23,236 25,029 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program modernizes and develops
unguided air-to-surface conventional munitions and associated
equipment. The program supports numerous Strategic Air Command and
Tactical Air Forces Statements of Need. Two categories of efforts are
those to provide new capabilities by modernizing existing munitions and
equipment and those to develop munitions to fill operational voids.
Formal organizations (focal points) are maintained to help standardize
munitions and associated equipment among the services. Due to the
completion of Project 3627, Cast Bomb Development, in FY 1989, this
project will not be mentioned in subsequent descriptive summaries.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Prolect 2784. Armament Standardization/Control, This continuing
project supports the Armament Control Focal Point (ACFP) which conducts
activities to increase standardization and commonality in armament subsystems
in order to reduce proliferation and take maximum advantage of prior
investments.

(U) FY 1988 Accomplishments:
. (U) Continued Military Standard 1760 development.
. (U) Continued aircraft/munition interface data identification

and collection for the data base.
. (U) Began investigation of fuze and armament test set

standardization.
- (U) Continued missile modular software program development

(Common Ada Missile Package ICAMP 3)).
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Program Element: #0604602F Budget Activity: #4 - Tactical Programs
PE Title: Armament/Ordnance Develooment

(U) FY 1989 Planned Program:
- (U) Continue missile modular software program development (CAMP 3).

(U) Continue Military Standard 1760 development.
- (U) Continue standardization activities.
- (U) Begin AMRAAM retrofit with blind mate connectors.

(U) FY 1990 Planned Program:
- (U) Continue missile modular software development (CAMP 3).
- (U) Continue Military Standard 1760 development.
- (U) Continue standardization activities.

(U) FY 1991 Planned Program:
- (U) Continue missile modular software development (CAMP 3).
- (U) Continue Military Standard 1760 development.
- (U) Continue standardization activities.

(U) Program to Completion: This is a continuing program.

(U) WVrk Performed by: This project is managed by the Armament Division at
Eglin AFB FL. The major contractor is Sverdrup Technology, Inc., Fort
Walton Beach FL.

(U) Related Activities:
- (U) Program Element 0603601F, Conventional Weapons.
- (U) Liaison is maintained between the services through the Joint

Technical Coordinating Group for Munitions Development and through
coordination with the Department of Defense Armaments/Munitions
Requirements and Development committee.

- (U) There is no unnecessary duplication of effort within the Air Force or
the Department of Defense.

* (U) Other ADgropriations Funds: Not Applicable.

- (U) Internationl Cooperative Agreements: Not Applicable.

2. (U) Project 3133. Bombs and Fuzes: This project develops and improves
conventional bombs and fuzes. Current efforts include the Timer,
Actuator, Fin and Fuze (TAFF), a device to delay the fin/retarder
actuator on high drag bombs until they clear the bomb bay, the
DSU-30 joint service proximity sensor and the H117/BSU-85
integration effort to allow high drag delivery of the K117 bomb from
strategic aircraft.

(U) FY 1988 Accomolishments:
- (U) Began M117/BSU-85 integration.
- (U) Initiated Air Force participation in the Navy DSU-30 program.
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Program Element: #0604602F Budget Activity: 04 - Tactical Programs

PE Title: Armament/Ordnance Develomment

(U) FY 1989 Planned Prozram:
- (U) Complete Air Force Development Test and Evaluation of the DSU-30.
- (U) Begin Air Force Initial Operational Test and Evaluation (IOT&E) of

the DSU-30.
- (U) Fabricate and test M117/BSU-85 flight test articles.

(U) FY 1990 Planned Program:
- (U) Complete DSU-30 IOT&E.
- (U) Joint Air Force/Navy low rate production decision on the DSU-30.

(U) FY 1991 Planned Prozram:
- (U) Begin DSU-30 Low Rate Initial Production.

(U) Program to Completion:
- (U) Begin DSU-30 Phase II IOT&E.
- (U) Begin DSU-30 Full Rate Production.

(U) Work Performed by: This project is managed by the Armament Division at
Eglin AFB FL. The major contractor is ISC Defense Systems, Lancaster
PA.

(U) Related Activities:
- (U) Program Element 0603601F, Conventional Weapons.
- (U) Liaison is maintained between the services through the Joint

Technical Coordinating Group for Munitions Development and through
coordination with the Department of Defense Armaments/Munitions
Requirements and Development committee.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

(U) Other ARoronriation Funds:
Other Procurement, PE 0208030F Project 3133, FMU-139 Fuze

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Acua Estimate EstimLa Estiate C2~lt Prza

Cost 28,800 30,127 25,300 44,200 Cont TBD
Quantity 38,700 41,300 35,900 45,000 Cont TBD

*FY 1991 Cost and Quantity includes $1.8M and 5000 units for the

initial procurement of the DSU-30 Proximity Sensor.

(U) International Coomerative Agreements: Not Applicable.

3. (U) Project 5613. Munitions Material Handling Eoui~ment/Containers: This
project develops more capable bomb racks, ejectors and associated
handling/release equipment, and develops or improves munitions
material handling equipment and containers. It supports two
continuing efforts, the Container Design Retrieval System (CDRS) which
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Program Element: 00604602F Budget Activity: #4 - Tactical Programs
PE Title: Armament/Ordnance Development

was established to ensure maximum use of existing or easily modified
containers by all services, and the Munitions Material Handling Equipment
(MMHE) Focal Point data retrieval system which was established to ensure
maximum use of existing munitions handling equipment and reduce
proliferation. The Adverse Terrain Ammunition Assembly Trailer/Adverse
Terrain Tow Vehicle (ATAAT/ATTV) will be capable of dispersing munitions
at bases where minimal roads exist or have been damaged. The CDRS and
MMHE Focal Point tasks were moved from Project 2784 in FY 1988.

(U) FY 1988 Accomolishments.
- (U) Continued operation of the CDRS.
- (U) Continued MMHE focal point efforts to identify new requirements

and resolve common MMHE user problems.

(U) FY 1989 Planned Program:
- (U) Continue CDRS activities.
- (U) Continue MMHE focal point activities.
- (U) Conduct preparatory efforts for ATAAT/ATTV full scale development

(FSD) to begin in FY 1990.

(U) FY 1990 Planned Program:
- (U) Continue CDRS activities.
- (U) Continue MMHE focal point activities.
- (U) Begin ATAAT/ATTV full scale development (FSD).

(U) FY 1991 Planned Proeram:
- (U) Continue CDRS activities.
- (U) Continue MMHE focal point activities.
- (U) Continue ATAAT/ATTV full scale development (FSD).

(U) Program to Completion:
- (U) Continue CDRS activities.
- (U) Continue MMHE focal point activities.
- (U) Continue ATAAT/ATTV full scale development (FSD).

(U) Work Performed by: This project is managed by the Armament Division
at Eglin AFB FL. Pending selection of the ATAAT/ATTV FSD contractor,
there is no major contractor involved in this project. It is a
combination of multiple contractors managed by the Armament Division.

(U) Related Activities:
- (U) Program Element 0603601F, Conventional Weapons.
- (U) Liaison is maintained between the services through the Joint

Technical Coordinating Group for Munitions Development and
through coordination with the Department of Defense
Armaments/Munitions Requirements and Development committee.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other ARorooriation Funds: None.

(U) International Coooerative Agreements. Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604602F Project Number: 2586
PE Title: Armament/Ordnance Development Budget Activity: #4 - Tactical

Programs

Poject Title: Direct Airfield Attack combined Munition

SUU44 DISPISta

PIhIIASIM kE 14 nU75 MI)IS~J II D-

POPULAR NAME: DAC

A. (U) SCHEDULE/BUDGET INFORMATION ($ in thousands)

:SCHEDULE I FY 1988 1 FY 1989 1 FY 1990 1 FY 1991 1 To Comolete

[Program I N/A I FSD Start I N/A I Downselect I FSD Complete
IMilestones I I 3 Qtr/89 I I to I1 LRIP Decision

I I I I I Contractor I FY 92
JEngineering I N/A IPDR 2 Qtr/891 CDR N/A I N/A
Milestones I I i 1 Qtr/90 I I
II I I I I
IT&E I N/A I N/A I DT&E I DT&E I IOT&E
IMilestones I I I Start I Complete I Complete FY 92 1
1 i I
IContract I N/A IFSD Contract N/A I N/A I N/A I
Milestones I I Award I I
I _ I _ 1 3 w I _
IBudget I I I I I Program Total I
(000) I FY 1988 I FY 1989 1 FY 1990 1 .FY 1991 I (To Comolete) I

IMajor I I I I I I
IContract 1 2,767 I 5,686 1 8,194 1 15,954 1 49,436 1
1 I 1 1 1 (16.835)
ISupport I I I I I
IContract 1 2,463 1 2,000 1 700 1 0 1 4,231 1

I I I__ _ _1 (8.050)
'In-House I I I I I
ISupport 1 1,578 1 5,355 1 7,426 I 2,596 I 24,796 1
1 1 1 1 1 1 (7.841)
IGFE/ I I I I I
lOther 1 260 1 419 I 680 I 550 I 2,580
1 1 1 1 1 1 (670)
ITotal 1 8,086 1 13,460 1 17,000 1 19,100 1 90,295

III I (33.396)
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Program Element: #0604602 Project Number: 2586
PE Title: Armament/Ordnance Development Budget Activity: #4 - Tactical

Programs

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The
primary requirement for the Direct Airfield Attack Combined Munition (DAACM),
in accordance with TAF SON 306-79, dated 8 March 1979, is to reduce enemy
sortie generation capabilities by closing down airfields through damage to
the operating surfaces with the BLU-106/B Bomb, Kinetic Energy Penetrator
(BKEP) cratering submunition. The employment of HB 876 Lateral Ejection
(HB876LE) area denial mines, in conjunction with the BLU-106/B, will enhance
the effectiveness of the cratering munitions by delaying and disrupting
repair operations. The DAACM system is a 1000 pound class dispenser weapon
consisting of eight BLU-106/B submunitions, twenty-four HB876LE area denial
mines, an ejection/dispensing system and a control unit integrated into a
SUU-64/B Tactical Munition Dispenser (TMD). DAACM is compatible with the
F-16A/B/C/D, F-15E, F-111, A-7D/K, F-4E, and B-52.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Source Selection Activity.
- (U) BKEP Risk Reduction/Qualification Testing Completed.
- (U) HB876LE Reliability Testing Completed.

2. (U) FY 1989 Planned Program:
- (U) Begin Full Scale Development - Two Contractors.
- (U) Complete Preliminary Design Review.

3. (U) FY 1990 Planned Program:
- (U) Complete Critical Design Review.
- (U) Continue FSD.
- (U) Start Development Test and Evaluation.

4. (U) FY 1991 Planned Program:
- (U) Development, Test & Evaluation Complete.
- (U) Downselect to one contractor.
- (U) Begin Initial Operational Test and Evaluation.

5. (U) Prozrm to Comoletion:
- (U) Initial Operational Test and Evaluation Complete - FY 92.
- (U) FSD Complete - FY 92.
- (U) Low Rate Initial Production Decision - FY 92.

D. (U) WORK PERFORMED BY: This project is managed by the Armament Division at
Eglin AFB FL. DAACM prime contractors are in source selection. BKEP
development/risk reduction by Textron Defense Systems, Wilmington MA; HB876LE
mine by Hunting Engineering, United Kingdom; Parachute-Only BKEP development
(Training Round), Ver-Val Enterprises, Fort Walton Beach FL.
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Program Element: #0604602F Project Number: 2586
PE Title: Armament/Ordnance Develooment Budget Activity: #4 - Tactical

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

ITYPE OF I I I I

ICHANGE lImoact on System Caoabilities I Imnact on Schedule I FY 1990 Cost I

Tech None None None

Sched None +10 Months None

Cost None None +7,706

NARRATIVE DESCRIPTION OF CHANCES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: Direction to add alternate acquisition strategies and

change contract type during source selection, delayed award from Jun 88
to Apr 89.

3. (U) COTCHNE: FY 1990 cost increased due to the requirement to implement
a competitive strategy for full scale development. Two contractors will
be carried through the end of DT&E where the downselect to a single
contractor will occur for the start of IOT&E.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAF SON 306-79, March 1979.
- (U) TEMP, July 1987 (Draft).
- (U) Tactical Air Command Concept for DAACM (U), 29 January 1987.
- (U) SORD for DAACM, Nov 88 (Draft).

G. (U) RELATED ACTIVITIES:
- (U) BLU-106/B Bomb, Kinetic Energy Penetrator, developed under PE 0604604F,

Submunitions Development, was selected for integration in DAACM.
- (U) There is no unnecessary duplication of effort within the Air Force or

the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:
1. PROCUREMENT: Not Applicable.

2. MILCON: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event DatRu
BKEP Risk Reduction 1985 - 1988 Improved Fuze, cratering

performance adequate for DAACM.
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Program Element: #0604602F Project Number: 2
PE Title: Armament/Ordnance Development Budget Activity: 4 - TacticA1

T&E ACTIVITY (TO COMPLETION)
Event Planned Data Remarks

Pre-CDR Contractor Demo Jun 1989 - Each contractor to
May 1990 demonstrate integration and

ejection of six DAACMs.

DAACM DT&E Jun 1990- Evaluation of 14 DAACMs from each
Sep 1991 contractor for pattern and

dispensing through 600 KCAS.

DAACM IOT&E Oct 1991- Initial operational testing of
Jul 1992 30 DAACMs by the winning DAACM

development contractor.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: * 0604604F Budget Activity: # 4 - Tactical Programs
PE Title: Submunitions

A. (U) RESOURCES ($ in Thousands)

ProWect FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number ima Estimate Estimate C2M3iA pr2gram

3166 Terminally Guided Sub-missile (TGSM)/Sense and Destroy
Armor (SADARM)/Skeet Evaluation and Submunition Development

4.583 7.289 7,349 7.406 _ontinuinst. TBD
Total 4,583 7,289 7,349 7,406 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Project 3089 commonly known as "Chicken
Little" has been merged with Project 3166, Terminally Guided
Submissile (TGSM)/Sense and Destroy Armor (SADARM)/Skeet Evaluation
and Submunition Development, to continue Chicken Little activities.
Project 3166 evaluates TGSM, SADARM, Skeet submunitions and variations
of these and any other seeker/sensor or warhead with a high potential
for use against armor and other tactical mobile targets. The project
has been expanded to determine antiarmor/counter-battery submunition
performance against actual foreign targets. This project provides the
basis for institutionalizing the Chicken Little approach for
evaluating antiarmor/counter-battery submunitions. Armor and other
mobile tactical targets required to conduct developma' tests, to
evaluate operational munitions, and to provide the in. pendent target
set for the Chicken Little approach will be acquired within Project
3166. Project 3166 is a joint project with the US Army and US Navy.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 3166 - Terminally Guided Submissile (TGSMH/Sense and
Destroy Armor (SADARM)/Skeet Evaluation and Submunition
Develonment: Evaluate antiarmor submunition performance against
armor and other mobile targets.

(U) FY 1988 Accomplishments:
- (U) Evaluated submunition warhead and conducted seeker/sensor

flight tests
- (U) Conducted tests of improved submunitions against never

targets in snow, subtropical forest, and desert
environments

- (U) Conducted warhead and warhead simulant firings against
sections of armor to determine penetration and behind
the armor effects

- (U) Supported Joint Tactical Coordinating Group (JTCG) in
developing interdiction-kill (I-Kill) methodology and
standard damage assessment lists (SDAL) for lightly
armored fighting vehicles

- (U) Procured armored and other tactical mobile targets
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Program Element: 0 0604604F Budget Activity: 0 4 - Tactical Programs
PE Title: Subnminina

(U) FY 1989 Planned Proran:
- (U) Continue Chicken Little testing against never targets with

potential countermeasures
- (U) Continue varhead/simulated firings against advanced and

add-on armor targets to determine penetration and behind
armor effects for improved vulnerability analysis
techniques

- (U) Continue to support JTCG in I-Kill and SDAL efforts
- (U) Conduct Live Fire Test and Evaluation for Sensor Fuzed

Weapon (SFV)
- (U) Procure armored targets and develop high fidelity

simulators
- (U) Obtain never target characteristics for submunition

effectiveness modelling
- (U) Evaluate advanced sensors/seekers for possible future

application

(U) FTY 1990 Planned Program:
- (U) Continuation of efforts described in FY 1989 planned

program

(U) FY 1991 Planned Proaram:
- (U) Continuation of efforts described in FY 1989 planned

program

(U) Program to Conmletion:
- (U) This is a continuing program

(U) Work Performed BY: Program management is provided by the
Armament Division, Eglin Air Force Base FL. Contractor suppot
for the Skeet submunition is provided by Textron Defense,
Wilmington MA. Contractors for the warheads and sensors to be
evaluated will be identified after the source selections.

(U) Related Activities:
- (U) Sense and Destroy Armor Munition (SADARM) development

effort is conducted under Army PE 0603628A, Field
Artillery Ammunition Development, and PE 0604631A. Field
Artillery Ammunition

- (U) Development of the Sensor Fused Weapon (SPV) using the
Skeet warhead is conducted in PE 0604607F

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense

(U) Other Anoronriation Funds: Not Applicable.

(U) International Coonerative &greements: Not Applicable.
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FY 19S/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604607F Project Number: 221
PE Title: Wide Area Antiarmor Munitions Budget Activity: # 4 - Tactical

Project Title: Sensor Fuzed Weaon

TAIL SECTION-

GAS (10) ($ S IMands)

ISCHEDULE I Y 1988 1 Y 1989 1 Y 1990 1 Y 1991 1 To C2lete
Program I
Milestoes I I I llI-ar I I llIB-AuI 92
Engineerig I
Milestones I CDR-A~r I FCA-Jul I I I
IT&E DT&E-Dec Complete I
Milestones I I IOT&E-A I IOT&E-Feb I I FOT&E-40tr92
Contract I Annul
IMlestoes I CDR-A~r I FCA-Jul I ILIP1-Decg0! Prod Award
IBUET I Program Total
I( I y 1988 1 y 1989 1 Y 1990 1 Y 1991 1 (To CMolete)
IJor I 144,632

Cotract 1 14.695 1 17.513 1 22.494 1 0 1 ( 0 )I
ISupprt I I0,130

Cotract 1 1.753 1 2.126 1 2,085 1 0 1 ( 0 ) -In-Hse I 3,557 1
1Sugort 1 587 1 658 1 505 1 0 I o
II I 22,032 1

Other I 988 I 4,958 I 6,29 I 9 I T ( 0 )I
I I I I 180,351
ITotal 121994 D 26519 I m27625 I 0 0
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Program Element: # 0604607F Project Number: 2961
FE Title: Wide Area Antiarmor Munitions Budget Activity: # 4 - Tactical

Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
Tactical Air Forces require a capability to destroy multiple enemy
tanks and other armored vehicles during a single aircraft pass to
overcome the existing large numerical imbalance of Warsaw Pact armor.
This need is documented in the Mission Element Need Statement for an
Improved Wide Area Antiarmor Capability. The Sensor Fuzed Weapon
(SFW) program is an outgrowth of the Wide Area Antiarmor Munition
umbrella program. This program element will accomplish full scale
development of SFW.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomlishments:
- (U) Conducted the Critical Design Review (CDR) in April 1988
- (U) Conducted subsystem and system qualification tests
- (U) Began fabrication of test hardware for Development Test and

Evaluation (DT&E) and Initial Operational Test and Evaluation
(IOT&E)

- (U) Procured 42 SFW test stores to conduct ballistic verification
tests to quantify SFW's ballistic characteristics

2. (U) FY 1989 Planned Proaram:
- (U) Begin DT&E with 28 full SFN tests in 26 launches/drops
- (U) Complete qualification & fabrication of test hardware for DT&E

and IOT&E
(U) Begin IOT&E. IOT&E will include 36 live SFW tests from the

candidate aircraft in operational mission scenarios against
realistic target sets

(U) Continue FSD throughout the year and correct problems found
during DT&E and IOT&E

(U) Continue SEEK EAGLE ballistics testing of SFW on tactical
aircraft

(U) Procure 36 SF test stores for SEEK EAGLE accuracy
verification testing of F-16

(U) Begin tasks to develop an alternate source
(U) Complete FSD
(U) Begin necessary efforts to perform Live Fire Testing

3. (U) FY 1990 Planned Program:
- (U) Begin preproduction process verification program
- (U) Complete alternate source technology transfer and

demonstration
- (U) Complete Live Fire Testing

4. (U) FY 1991 Planned Proaram:
- (U) Not applicable. FY 90 is the last planned year for RDT&E

5. (U) Program to Completion:
(U) Not Applicable. FY 90 is the last planned year for RDT&E.
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Program Element: # 0604607F Project Number: 2M61
PE Title: Wide Area Antiarmor Munitions Budget Activity: 0 4 - TacticalProarams

D. (U) WORK PERFORMED BY: Program management is provided by the Armament
Division, Eglin Air Force Base FL. Contractor support for the Sensor
Fuzed Weapon (SFW) is provided by Textron Defense Systems, Wilmington
MA.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUFiARY:

I TYPE OF I I I Impact on
I CHANGE I Impact on System Capabilities I Impact on Schedule IFY 1990 Costl

Tech None None None

Sched None +1 year None

Cost None None +27,625

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: Production contract authorization changed from

1 Qt FY 90 to 1 Qt FY 91, and first delivery to inventory changed
from Apr 91 to 3 Qt FY 92 due to funding redirection. DT&E and
IOT&E start dates slipped 2 and 3 months respectively, to
incorporate design changes identified during CDR. DAB IIIA
slipped from Aug 89 to Mar 90 to align with the slip in the
production funding.

3. (U) COST CHANGES: An additional $27,625 is required in FY 90 to
perform preproduction process verification, finish alternate
source development tasks, and complete Live Fire Testing. This
was due to funding requirements of higher priority programs which
slipped the start of LRIP one year.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAF GOR 302-78, Wide Area Antiarmor Munitions (WAAM) (U),

28 Jan 78 (S)
- (U) TAF Operational Concept for WAAM (U), 20 Jul 79 (S)
- (U) USAF MENS 2-79 Improved Wide Area Antiarmor Capability (U),

14 Sep 79 (S)
- (U) Decision Coordinating Paper (DCP) for the Wide Area Antiarmor

Munitions (WAAM) Program (U), 15 Oct 79 (S)
- (U) System Operational Concept (SOC) for SF (J), 17 Jan 86 through

Change 1, 2 Jun 86 (S)
- (U) TAF System Operational Requirements Document (SORD) (draft)

302-78-III-A for SFN (S)

UNCLASSIFIED 00509



UNCLASSIFIED

Program Element: # 0604607F Project Number: 2961
PE Title: Wide Ar q Antiarmor Munitions Budget Activity: # 4 - Tactical

Proarams

G. (U) RELATED ACTIVITIES:
- (U) SFV technology support is ongoing in Program Element (PE)

0602602F, Conventional Munitions; PE 0603601F, Conventional
Weapons Technology; and PE 0604604F, Submunitions. SFW
demonstration/validation vas accomplished in PE 0603609F

- (U) The Live Fire Tests vill be done by the Chicken Little Project of
PE 0604604F. Funding vill be from this PE (PE 0604607F)

- (U) There is no unnecessary duplication of effort vithin the Air Force
or the Department of Defense

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):
FY 1988 Fy 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

1. OTHER PROCUREMENT
PE 0208030F (SFW)
Cost 0 0 0 94,393 2,936,042 3,030,435
Quantity 0 0 0 65 19,738 19,803

PE 0207590F (SEEK EAGLE)
Cost 0 0 0 24,281 TBD TED
Quantity 0 0 0 188 TBD TBD

, These units are ballistic test rounds and not full-up rounds

2. MILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Event Date Results
Prototype Demonstrations & Oct 86 - Sep 87 Demonstrated component
Engineering Development designs and supported

design trade-offs

Contractor Demonstrations, Nov 87 - Dec 88 Demonstrated system
Engineering Development level design

T&E ACTIVITY (TO COMPLETION)
Event Planned Date Remarks
USAF Development Test Dec 88 - Feb 90 DT&E includes 26
and Evaluation/Initial launches/drops. IOT&E
Operational Test and includes 36 live SFW
Evaluation (DT&E/IOT&E) tests

Live Fire Testing Aug 89 To be Completed
before IIIB (Aug 92)
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SU4ARY

Program Element: #0604617F Budget Activity: #4 - Tactical Programs
PE Title: Air Base Cperability

A. (U) RESOURES (G in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2621 Rapid Runway Repair
3,389 2,118 2,226 2,574 Continuing TBD

2895 Air Base Operability
4,299 6,519 7,536 7,420 Continuing TBD

-0141 Camouflage, Concealment, and Deception
4,070 5,135 7,392 7,020 Continuing TBD

Total 11,758 13,772 17,154 17,014 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMET: Sustained airfield operations are a
prerequisite for a successful air campaign. Base and theater
commanders must have the capability and resources to defend their main
or forward airfields and to return them to operational status after
sustaining an attack. This program focuses on integrating numerous
ongoing efforts and providing for full-scale development for selected
systems.

C. (U) PROGRAM ACCOWLISHIENTS AND PLANS:

1. (U) Project 2621, Rapid Runway Repair: This full-scale development
program will provide the technology, procedures, and equipment to
rapidly repair large, deep craters in runways and taxiways as well
as smaller, pothole sized craters caused by enemy munitions.

(U) FY 1988 Accomplishments:
- (U) Initiated test of a profilmeter to quickly identify the

limits of upheaved pavement and to control repair quality.
- (U) Completed tests of the polymer concrete repair technique;

began review of new materials as polymer found unsuitable.
- (U) Completed feasibility test of an asphalt planer.
- (U) Continued review of alternative materials and equipment.
- (U) Started development to correct problems with asphalt

planer.
- (U) Continued fiberglass mat development.
- (U) Completed study of sweeping requirements for foreign object

damage prevention when operating over repaired surfaces.
- (U) Tested Minimu= Operating Strip (MOS) Marking System.

(U) FY 1989 Planned Program:
- (U) Test new materials for runway repair suitability.
- (U) Decide on production of asphalt planer after tests.
- (U) Finalize procurement specifications for a fiberglass mat

crater-capping material for an air-transportable repair
capability.

- (U) Production decision for MDS Marking System.
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Program Element: #0604617F Budget Activity: #4 - Tactical Programs
PE Title: Air Base Operability

(U) FY 1990 Planned Program:
- (U) Complete surface roughness documentation for existing

aircraft to enable operation over minimm quality repairs.

(U) FY 1991 Planned Program:
- (U) Complete development and test of a repair capability that

can be used for small craters caused by either 30 m cannon
strafing or by anti-material submunitions.

(U) Program to Completion:
- (U) This is a continuing project.

(U) Work Performed By: Program contractor is BDM Corporation,
McLean VA. The in-house development organizations responsible
for elements of the program are Armament Division, Eglin AFB
FL; the Air Force Engineering and Services Center, Tyndall AFB
FL; and the Air Force Weapons Laboratory, Kirtland AFB NZ4.

(U) Related Activities: This project transitions the advanced
development efforts in PE 0603307F, Air Base Operability
Advanced Development, to Full-Scale Development. Procurement
is executed through:

- (U) PE 0102896F, Base Operations, Defensive;
- (U) PE 0207595F, Base Communications, Tactical Air Forces;
- (U) PE 0207596F, Base Operations, Tactical Forces;
- (U) PE 0208028F, Camouflage, Concealment, and Deception;
- (U) PE 0401896F, Base Operations;
- (U) PE 0702896F, Base Operations (Logistics).
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Included at Project 2895.

(U) International Cooperative Agreements: None

2. (U) Project 2895, Air Base Operability Air Base Operability integrates
operational concepts to improve sortie generation capability should
an attack occur on or close to an air base.

(U) FY 1988 Accomplishments:
- (U) Completed studies of generic Aircraft Ground Mobility

Systems (AW) for all aircraft.
- (U) Obtained Government Furnished Equipment to support the

Mobile Armored Peconnaissance/Operations Vehicle (MARV)
(now called the Base Recovery Vehicle) development.

- (U) Completed OT&E of the Ordnance Rapid Clearance A (Oracle A)
system (now called Munitions Clearance Vehicle), finding
deficiencies requiring redesign.

UNCLASSIFIED 0 0512



UNCLASSIFIED

Program Element: #0604617F Budget Activity: #4 - Tactical Programs
PE Title: Air Base Operability

- (U) Copleted tradeoff studies of AGMS vs taxiway repair.
- (U) Contracted for MARV development (competitive). The basic

armored vehicle will be modified slightly to accommodate
current Explosive Ordnance Disposal (EOD) equipment and
personnel and to carry a Standoff Munitions Disrupter
(SK3D), to be developed with MARV. SJD will provide a
rapid capability to safely neutralize large unexploded
ordnance.

- (U) Transitioned to full scale development, a survivable base
recovery communications system. The system will satisfy
the critical need for quick and orderly transfer of damage
information, air base status, and tasking information
between recovery personnel and command units. Software
needed to support base damage assessment, determine proper
placement of a minimum operating strip to resume aircraft
operations, provide chemical contamination warning, and
emergency action message handling will be integrated to
provide a complete decision-aid tool.

- (U) Initiated development of an airfield contingency lighting
system to outline the MDS and provide visual course and
glide path guidance, to be completed in FY 1990.

- (U) Started redesign of Oracle A.

(U) FY 1989 Planned Program:
- (U) Complete MV/S-JD development and test.
- (U) Continue development of the survivable base recovery

comunications system through FY 1993, in a phased
approach, allowing production of Phase I in FY 1991.

- (U) Continue development of airfield contingency lighting.
- (U) Complete the redesign and retest of Oracle A.

(U) FY 1990 Planned Program:
- (U) Complete development of a portable airfield lighting system

and initiate production.
- (U) Begin FSD for a follow-on mine clearig system and for a

survivable base comunication system.

(U) FY 1991 Planned Program:
- (U) Complete FSD for a follow-on mine clearing system.
- (U) Complete FSD for a survivable base communication system.

(U) Program to Completion:
- (U) This is a continuing project.
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Program Element: #0604617F Budget Activity: #4 - Tactical Programs
PE Title: Air Base Operability

(U) Work performed By: Program contractor is Technology
Applications Incorporated, Falls Church VA. The in-house
development organizations responsible for elements of the
program are Armament Division, Eglin AFB FL; Aeronautical
Systems Division, Wright-Patterson AFB OH; the Air Force
Engineering and Services Center, Tyndall AFB FL; and the Air
Force Weapons Laboratory, Kirtland AFB NH.

(U) Related Activities: This project transitions the advanried
developmnt efforts in PE 0603307F, Air Base Operability
Advanced Development, to Full-Scale Development. Procurement
is executed through:

- (U) PE 0102896F, Base Operations, Defensive;
- (U) PE 0207595F, Base Communications, Tactical Air Forces;
- (U) PE 0207596F, Base Operations, Tactical Forces;
- (U) PE 0208028F, Camouflage, Concealment, and Deception;
- (U) PE 0401896F, Base Operations; and PE 0702896F, Base

Operations (Logistics).
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds ($ in thousands):
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Ccplete Program

(U) Other Procurement:

PE 0102896F 20 14 454 1,609 Continuing TBD
PE 0207596F 7,728 25,864 25,978 46,550 Continuing TBD
PE 0208007F 3,685 0 0 0 0
PE 0208028F 0 15,201 29,100 21,900 Continuing TBD
PE 0401896F 1,157 1,234 3,307 3,185 Continuing TBD
PE 0702896F 1,763 1,858 2,793 2,421 Continuing TBD

Totals 14,353 44,121 61,632 75,665

(U) Military Construction:

PE 0207596F 1,730 9,880 5,200 7,950 Continuing TBD
PE 0208007F 7 0 0 0 0 -
PE 0208028F 0 2,400 3,400 4,800 Continuing TBD
PE 0401896F 1,050 0 0 0 Continuing TBD

Totals 2,787 12,280 8,600 12,750

(U) International Cooperative Agreements: None

3. (U) Project 3141, Camouflage, Concealment, And Deception: This
project embraces the full spectrum of camouflage, concealment, and
deception methods to mitigate the effectiveness of enemy attacks
against air bases.
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(U) FY 1988 Accomplishments:
- (U) Contract award for F-15 and F-16 aircraft decoys.
- (U) Cumpleted testing of the decoys and began production.
- (U) Started development of radar reflective deception devices.
- (U) Started development of camouflage nets, large area canopy

shelters, large area smoke screens, and SAM sinulators.

(U) FY 1989 Planned Program:
- (U) ComPlete tests of radar reflectors and start production.
- (U) Start the development of false operating surfaces.

(U) FY 199C !lanned Progrx. :
- (U) Complete development and test of nets, shelters, smoke, SAM

simulators, and false operating surfaces.

(U) FY 1991 Planned Program:
- (U) Begin development of equipment with capabilities for

electronic, infrared, and ultraviolet sensor deception.

(U) Program to Camletion:
- (U) This is a continuing project.

(U) Work Performed By: Durodyne Incorporated, Tucson AZ. The
in-house development organizations are Armament Division, Eglin
AFB FL; Aeronautical Systems Division, Wright-Patterson AFB
OH; the Air Force Engineering and Services Center, Tyndall AFB
FL; and the Air Force Weapons Laboratory, Kirtland AFB NM.

(U) Related Activities: Program transitions the advanced
development efforts in PE 0603307F, Air Base Cperability
Advanced Development, to Full Scale Development. Procurement
is executed through:

- (U) PE 0208028F, Camouflage, Concealment, and Deception.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Included at Project 2895.

(U) International Cooperative Agreements: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604703F Budget Activity: #4 - Tactical Programs
PE Title: Aercmedical/Chemical Defense Systems

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2866 Aeromedical/Chemical Defense Systems

6,005 6,067 6,038 7,667 Continuing TBD

Total 6,005 6,067 6,038 7,667 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Air Force has limited capability
to treat and evacuate wartime casualties from a chemical or
conventional warfare environment. This program will develop field
medical equipment and systems for the treatment and evacuation of
wartime casualties in a chemical or conventional warfare environment
(first, second and third echelon medical units) to fulfill Air Force
unique needs. The Army is developing medical equipment common to
both services. This program will also provide tactical and strategic
aeromedical evacuation systems for which the Air Force is the lead
DoD agency.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:
(U) Project 2866, Aeromedical/Chemical Defense Systems: The

introduction of chemical warfare into a conventional conflict
will significantly increase casualty rates and limit the
effectiveness of the Air Force medical mission. Urgent
requirements have been identified by the major commands to
sustain effective operations. The ability to isolate casualties

from further chemical agent contamination, decontaminate them and
quickly treat them is essential to getting the minimally injured
back to their units. This will significantly increase our
chances of fighting and sustaining air base operations in a
chemical environment. In conjunction, the rapid aeromedical
evacuation of the more seriously injured casualties to higher
echelons of medical care, with more treatment capability, is
essential to the success of the Air Force medical mission.

(U) FY 1988 Accomplishments:
- (U) Initial acquisition of 950 Portable Liquid Oxygen Systems for

use in the treatment of casualties evacuated on C-130
aircraft, and transition to San Antonio Air Logistics Center.

- (U) Successful operational test and evaluation at Ramstein AB GE,
of the on base second echelon Survivable Collective
Protection System-Meelcal (SCPS-M) for treatment of chemical
or conventional wartime casualties. This test resulted in a
production decision to field 105 units in USAFE and PACAF
starting in FY 89.
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Program Element: #0604703F Budget Activity: #4-Tactical Programs
PE Title: Aeromedical/Chemical Defense Systems

(U) FY 1989 Planned Program:
- (U) Development, test and evaluation of the Civil Reserve Air

Fleet (CRAF) aeromedical evacuation kits to increase
strategic aeromedical evacuation capability (50%-100%)
and relieve military aircraft for transport of
warfighting materiel. These kits temporarily convert
civilian aircraft for medical care during flight.

- (U) Initiate installation in Europe and Korea of the SCPS-M
for expedient on-base emergency medical care immediately
after air base attack.

(U) FY 1990 Planned Program:
- (U) Initiate installation in Japan of the SCPS-M for

expedient on-base emergency medical care immediately
after air base attacx.

- (U) Initiate acquisition of 85 Boeing 767 CRAF aeromedical
evacuation kits for Military Airlift Command.

- (U) Initiate development of a Transportable Blood
Transshipment Center to provide both liquid and frozen
blood products to combat zones.

(U) FY 1991 Planned Program:
- (U) Initiate acquisition of 30 McDonnell-Douglas MD-80 CRAF

aeromedical evacuation kits for Military Airlift Command.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: This program is conducted by the
Aeromedical/Caailty System Program Office, Human Systems
Division, Brooks AFB, Texas. The contract portion of the
program is conducted by Essex Cryogenics, St Louis, MO;
Systems Research Laboratories, Beavercreek, OHI E-Systems,
Greenville, TX; ILC Dover, Frederica, DE and Krug

International, Dayton, OH.

(U) Related Activities:
- (U) Program Element #0602202F, Human Systems Technology.
- (U) Program Element #0604601F, Chemical Defense Equipment.
- (U) Program Element #0603231F, Crew Systems and Personnel

Protection Technology.
- (U) The Army is Department of Defense lead for Chemical

Warfare Defense; this project works Air Force unique
requirements.

- (U) There is no unnecessary duplication of effort in the
Air Force or DoD programs.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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FY 1990/1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604704F Budget Activity: #4 - Tactical Programs
PE Title: Common Support Equipment

A. (U) RDT&E RESOURCES: ($ in thousands)
Proj ect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program
2479 - Common Support Equipment Development

1,117 1,120 765 976 Cont. Cont.
3759 - Air Force Office of Support Equipment Management (AFOSEM)

500 500 323 409 Cont. Cont.
3852 - 60,000 Pound Capacity Aircraft Transporter Loader

0* 0* 5,879 7,100 4,100 17,100
Total 1,617 1,620 6,967 8,485 Cont. Cont.

* Project 3852 is a FY 1990 new start.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This full scale development (FSD) program
fields more efficient, multi-functional aircraft ground support equipment
(SE) with increased capabilities to meet the operational needs of
Tactical, Strategic and Special Operations Forces. It also implements the
AFOSEM objective to develop and promote the use of standardized SE and
improve interoperability of the military services by automating and
continually updating MIL-HDBK-300 for SE acquisition management needs.
This program also develops software for planning tools such as the Support
Equipment Acquisition Management System (SEAMS) and automation of SE data
bases to support planning, budgeting, and development activities.
Beginning in FY 1990 this program also funds development of a special
purpose (non-off the shelf) vehicle which is necessary to fill a unique
Air Force requirement for a 60,000 pound capacity aircraft cargo loader.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2479, Common Support Equipment Development: This project
develops and tests aircraft SE to fill a continuing need for more
combat effectiveness, lower life cycle costs, and greater returns on
investment. The Advanced X-Ray System (AXES) will be a rugged, high
resolution x-ray system which integrates new technology for use on
aircraft, engines, and missiles. The Self-Generating Nitrogen Servicing
Cart (SGNSC) will provide the ability to generate and store high
pressure gaseous nitrogen in a self-contained portable unit. The SGNSC
will eliminate the use of liquid nitrogen (cryogenic) systems for the
production of gaseous nitrogen.

(U) FY 1988 Accomplishments:
- (U) Completed FSD, testing, and initiated production of the Large

Aircraft Start System for the Military Airlift and Strategic Air
Commands.

- (U) Completed FSD and extensive tests of two competing prototype
Ground Power Generator (GPG) Systems for the Tactical Air Forces
and awarded a production contract.

- (U) Concluded FSD efforts on the Standard Hydraulic Test Stand and
transferred all data and specifications to AFLC for replacement
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procurement.

(U) FY 1989 Planned Program:
- (U) Complete the Cost Benefits Analysis of the SGNSC.

- (U) Complete all pre-contract award notifications and review of
proposals, conduct source selection, and award an AXES FSD

prototype contract.
- (U) Draft the performance characteristics, specifications, SOW, and

Instructions To Offerer to enable release of the draft RFP for

development of the SGNSC.

(U) FY 1990 Planned Program:

- (U) Complete AXES design reviews and environmental testing.
- (U) Complete all pre-contract award notifications and review of

proposals, conduct source selection, and award the SGNSC FSD
prototype contract.

- (U) Conduct AXES Initial Operational Test and Evaluation (lOT&E).
- (U) Conduct preliminary and critical design reviews of the SGNSC.

(U) FY 1991 Planned Program:
- (U) Complete configuration audits and initiate AXES production.
- (U) Complete Development, Environmental, and IOT&E of the SGNSC.
- (U) Initiate Benefits Analysis Study of proposed down-sized,

modular multi-function, powered SE.

(U) Work Performed By: The top contractors are Teledyne Continental
Motors, Mobile, AL, Modern Technologies Corporation, Dayton, OH and

Libby Corporation, Kansas City, MO. The In-house developing
organization is the Air Force Systems Command, Aeronautical Systems

Division, Wright-Patterson Air Force Base OH.

(U) Related Activities:
- (U) Close cooperation is maintained with other services via the

Joint Logistics Commanders Panel for Aviation Support Equipment.

- (U) Close cooperation is maintained within the Air Force by the
Aircraft Ground Support Equipment Working Group.

- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Procurement Funding Source: 3010
Appropriations, BP 1200, Common Ground Equipment.

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 3759. Air Force Office of Support Equipment Management: This

project develops automation software and system enhancements for the
SEAMS, MIL-HDBK-300 and coon hand tool lists. This will include line

drawing capability, interchangeable substitute listings, SE multiple

characteristics data, the ability to screen proposed support equipment
recommendations for comparison with existing items, and an interface
with the Air Force Equipment Management System (AFEMS) to automatically

extract data from existing tables of allowance and reliability and
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maintainability records.

(U) FY 1988 Accomplishments:
- (U) Developed software for the automation of MIL-HDBK-300.
- (U) Added over 6,300 multi-service SE items and data to the SEAMS.
- (U) Completed beta test, transition to a mainframe host computer,

and initiated operation of the MIL-HDBK-300 automated SE query
system.

(U) FY 1989 Planned Program:
- (U) Increase the SE item data base to include over 11,700 items.
- (U) Expand the automated SEAMS data base to capture Standard and

Preferred Items, Common Hand Tools, and Modular Automatic Test
Equipment data.

- (U) Develop an automated SEAMS problem reporting and tracking
system.

(U) FY 1990 Planned Program:
- (U) Initiate SE standardization candidate cost/benefits analyses.
- (U) Develop automated SE pricing and budget development tools.
- (U) Develop automated SE acquisition documentation aids/tools.

(U) FY 1991 Planned program:
- (U) Develop artificial intelligence related programs to improve the

SE acquisition process.
- (U) Develop expedited SE requirements documentation processing.
- (U) Develop automated SE acquisition contract development aids.

(U) Work Performed By: The top contractors are Southwest Research
Institute, San Antonio, TX and Systems and Applied Sciences
Corporation, Fairborn, Oi. The in-house developing organization is
the Air Force Logistics Command, Air Force Acquisition and Logistics
Center, Wright-Patterson AFB, OR.

(U) Related Activities:
- (U) Close cooperation is maintained with other services via the

Joint Logistics Commanders Panel for Aviation Support
Equipment.

- (U) Close cooperation is maintained within the Air Force by the
Aircraft Ground Support Equipment Working Group.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other Appropriation Funds: BP 3400, Contract Funds related to
engineering assistance for the project.

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 3852. 60,000 Pound Capacity Aircraft Transporter Loader: The

60,000 pound (60K) transporter loader is being procured to alleviate
operational deficiencies and provide a replacement for the aging 40K,
wide body elevator, and lower lobe loaders. The 60K loader will be the
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backbone of MAC's strategic loading capability to include the C-17 and
Civil Reserve Air Fleet. This loader will be an integral part of the
463L System Ground Handling Family with the ability to load all DOD
cargo to include palletized (Army) 60,000 pound airdrop-rigged loads,
and be capable of rolling on and/or off the C-141, C-5, and C-17
without shoring for minimum turn-around times in a wartime surge. It
will greatly enhance mean time between failure and be capable of
loading 463L pallets, commercial pallets, type V airdrop platforms,
Container Delivery System (CDS) loads, LD3 containers, International
Standard Organizational (ISO) containers, and rolling stock.

(U) FY 1988 Accomplishments: Not Applicable.

(U) FY 1989 Planned Program:
- (U) Complete statement of need, system operation requirements

document, program management directive, test and evaluation
master plan, and approved program baseline.

(U) FY 1990 Planned Program:
- (U) Initiate engineering design work.
- (U) Award two prototype development contracts.
- (U) Perform engineering design tests.
- (U) Begin development of engineering drawings.
- (U) Initiate first and/or second article development.

(U) FY 1991 Planned Program:
- (U) Conduct preliminary and critical design reviews.
- (U) Complete engineering design development.

- (U) Begin development of prototypes.
- (U) Conduct engineering tests and continue drawing development.
- (U) Continue first and/or second article development and production.

(U) Work Performed By: The top contractors are Southwest Mobile Systems,
St Louis, MO; Oshkosh Truck Corp, Oshkosh, WI; FMC Corporation,
Orlando, FL; Teledyne Continental Motors, Muskegon, MI; and Cochran
Airport Systems, Pebble Beach, Ca. The in-house developing
organization is the Air Force Logistics Command, Warner Robins Air
Logistics Center, Robins Air Force Base, GA.

(U) Related Activities:
- (U) Inter-service integration is assured through the Military

Airlift Command, Airlift Concepts and Requirements Agency, Scott
AFB, IL.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other Appropriation Funds: 3080 Appropriations, BP 8200, Vehicular
Equipment Program.

(U) International Cooperative Agreements: Not Applicable.
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A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program
412A Life Support Systems

7,036 4,091 4,930 9,997 Continuing TBD
2952 F-Ill Cluster Parachute

2,415 6,146 50 0 N/A 15,071
3111 Aircraft Mishap Prevention Program

50 483 3,240 2,800 4,600 11,173
3812 Combat Edge

3,000 6,047 4,80o 518 0 14,365
Total 12,501 16,767 13,020 13,315 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This is the only Air Force program
element devoted to engineering development of life support equipment and
contains a number of joint service endeavors. kroject 412A provides for
centralized management and full-scale development (FSD) of life support
equipment and subsystems necessary to assure functional capability of
aircrews throughout all mission environments and to enhance safe escape,
descent, survival, and recovery in emergency situations. It also
provides for development, test, and standardization of emergency
equipment and protective clothing and devices for non-f:ying personnel.
Project 2952 is a safety modification to the parachute system of the
F-Ill Crew Escape Module to lower descent velocity and thereby reduce
the frequency and severity of spinal injuries to ejecting crew members.
Project 3111 will develop a data base and management information system
to reduce loss of aircrew lives and aircraft due to human factors.
Project 3812 will accelerate development and fielding of a positive
pressure breathing system for F-15 and F-16 crewmembers to help reduce
the number of G-loss of consciousness incidents with these aircraft.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

I. (U) Project 412A. Life Support Systems: Provides centralized development
of Air Force Life Support equipment and subsystems as well as
selected items of joint service equipment. Satisfies operational
command requirements for improved Life Support equipment to maximize
aircrev capability throughout all environments, and to enhance
survivability in emergency situations.

(U) FY 1988 Accomplishments:
- (U) Aircrew anti-drown system FSD and production.
- (U) Positive pressure breathing system demonstrated on F-16.
- (U) Cold weather sleeping bag Initial Operational Test &

Evaluation (IOT&E).
- (U) Vacuum-packed one-man life raft IOT&E and contract award.
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- (U) Multi-place life raft FSD began.
- (U) Laser eye protection FSD and production
- (U) Follow-on anti-G valve FSD.
- (U) Cold weather flying boot IOT&E.
- (U) B-lB ACES II seat FSD and production.
- (U) B-lB thermal flash blindness protection window FSD and

production.
- (U) PRC 112 survival radl FSD and IOT&E.

(U) FY 1989 Planned Program:
- (U) Universal Seawater Activated Release System (SEAWARS) will

enter FSD.
- (U) ACES II restraint emergency release system testing and

contract.
- (U) HGU-53P helmet FSD and Development Test & Evaluation (DT&E).
- (U) Aircrew Integrated System (AIS) RFP release.
- (U) Laser eye protection Phase II.
- (U) Award FSD contract for Active Noise Reduction/Thermal Flash

Blindness Protection.
- (U) Advanced Recovery Sequencer (ACES II seat) system

qualification test.
- (U) Multi-place raft FSD contract award.

(U) FY 1990 Planned Program:
- (U) Aircrew anti-drown system IOC.
- (U) Aircrew integrated system (AIS) FSD contract award.
- (U) Universal SEAWARS IOT&E.

(U) FY 1991 Planned Program:

- (U) AIS continuation.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: Air Force Systems Command's Human Systems
Division (HSD), Brooks AFB, TX, manages the Life Support Systems,
Project 412A, having taken over management responsibility from
the Aeronautical Systems Division (ASD), Wright-Patterson AFB,
OH, effective 1 December 1988. Support is also provided by other
service organizations. The major contractors involved in this
project include: Douglas Aircraft Company, Long Beach, CA;
Boeing Advanced Systems, Seattle, WA; Motorola, Phoenix, AZ; and
Gentex, Carbondale, PA.

(U) Related Activities:
- (U) PE #0602201F, Aerospace Flight Dynamics.
- (U) PE #0602202F, Aerospace Biotechnology.
- (U) PE #0603211F, Aerospace Structures/Materials.
- (U) PE #0603231F, Crew Systems Technology.
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- (U) PE #0602723A, Clothing, Equipment and Shelter Technology.
- (U) PE #0604204A, Air Mobility Support Equipment.
- (U) PE #0602241F, Ejection Seat Bio-Dynamics.
- (U) PE #0602758N, Biomedical Technology.
- (U) PE #0603216N, Mission Oriented Clothing and Devices.
All efforts within.thi, program are coordinated with the other
services via a formal Tri-Service steering committee, established
in 1980 to promote standardization and prevent duplication of
effort. There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds:

FTY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Ercgram

Appropriation
3010 5,200 0 900 2,000 TBD N/A

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 2952, F-111 Cluster Parachute: The goal of this project is
to aeduce the frequency and severity of spinal injuries incurred by
ejecting F-Ill crew members when the Crew Escape Module (CEM) impacts
the ground. This is achieved by replacing the current single-canopy
parachute in the CEM by a cluster of three parachutes, thereby
lowering impact velocity.

(U) FTY 1988 Accomplishments:
- (U) Cluster parachute design.
- (U) CEM-parachute integration and testing.
- (U) Captive and air-drop tests.

(U) FTY 1989 Planned Program:
- (U) Continue parachute design.
- (U) Continue air-drop and begin sled tests.

(U) FTY 1990 Planned Program:
- (U) Continue air-drop and sled tests

(U) FY 1991 Planned Program:

- (U) Complete tests and submit test report.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: HSD manages Project 2952, but the work is
performed by Air Force Logistics Command (AFLC), Sacramento Air
Logistics Center (ALC), McClellan AFB, CA. General Dynamics
Corporation, Fort Worth, TX is one of the two contractors, and
the project is also supported by the National Aeronautics and
Space Administration, Dryden Flight Research Facility, Edwards
AFB, CA and DOE, Sandia National Laboratories, Albuquerque, NM.
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(U) Other Appropriation Funds: Not applicable

(U) International Cooperative Agreements: Not applicable

3. (U) Project 3111. Aircraft Mishap Prevention Program: This project
develops and demonstrates a data base and information management
system to reduce loss of aircraft and aircrew lives due to human
factors. It establishes an Air Force wide mishap and near-mishap
reporting system tailored to provide detailed data on human factors
problems for direct command-level access to aircraft system project
offices for design change recommendations, to the R&D and engineering
community for identifying R&D needs to the laboratories, and to the
safety community for compiling mishap statistics.

(U) FY 1988 Accomplishments:
- (U) Acquisition plan approved.

(U) FY 1989 Planned Program:
- (U) Begin development.
- (U) FSD contract award.
- (U) Refine and update prototype software.
- (U) Develop user application scenarios.

(U) FY 1990 Planned Program:
- (U) Continue current efforts.

(U) FY 1991 Planned Program:
- (U) Continue current efforts.
- (U) Operations Impact Model development.
- (U) In-house training programs development.
- (U) Conduct development test and evaluation

(U) Program to Completion:

- (U) Conduct IOT&E.

(U) Work Performed By: HSD, Brooks AFB, TX manages project 3111.

(U) Related Activities:
- (U) PE #0603231F, Crew Systems Technology.
- (U) PE #0602241F, Ejection Seat Bio-Dynamics.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable

(U) International Cooperative Agreements: Not Applicable

UNCLASSIFIED
00525



UNCLASSIFIED

Program Element: #0604706F Budget Activity: #4 - TACTICAL PROGRAMS
PE Title: Life Support Systems

4. (U) ProJect 3812, Combat Edge: This project will accelerate development
and fielding of a positive pressure breathing (PPB) system for I-15
and F-16 crevmembers. It will use the G-protection aspects that have
been under development in the Tactical Life Support System (TLSS).
These include the lower anti-G suit garment, an upper torso anti-G
garment, a lightveight helmet modified with a tensioning bladder, a
now oxygen mask, and a modification to the existing oxygen regulator
and G-valve.

(U) F7 1988 Accomplishments:
- (U) Continued advanced development of TLSS within PE #0603231F.

(U) FTY 1989 Planned Program:
- (U) Approval of acquisition plan.
- (U) FSD contract award.
- (U) Conduct preliminary design review.
- (U) Conduct critical design review.
- (U) Begin qualification testing.

(U) FTY 1990 Planned Program:
- (U) Conduct DT&E and IOT&E.

(U) FY 1991 Planned Program:

- (U) Transition to full scale production.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: HSD, Brooks AFB, TX manages project 3812.

(U) Related Activities:
- (U) PE #0602201F, Aerospace Flight Dynamics.
- (U) PE #0602202F, Aerospace Biotechnology.
- (U) PE #0603211F, Aerospace Structures/Materials.
- (U) PE #0603231F, Crew Systems Technology.
- (U) PE #0602241F, Ejection Seat Bio-Dynamic8.
- (U) PE #0602758N, Biomedical Technology.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: ($ in Thousands)

Fy 1988 VY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Progra

Appropriation
3010

F-16 0 600 5,900 6,300 0 12,800
F-15 0 100 0 5,000 2,400 7,500

4921 0 700 6,600 5,000 3,500 15,800

(U) International Cooperative Agreements: Not Applicable.
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A. (U) RESOURCES ($ in Thousands)

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2054 Aerospace Facilities Engineering Development
2,084* 445* 272 265 Cont. TiD

2505 Aircraft Fire Fighting, Suppression and Rescue
1,219 988 761 877 Cont. TBD

2674 Tactical Shelters
1,800 966 925 729 Cont. TBD

3080 Generic Integrated Maintenance Diagnostics
2,375 3,200 0** 0"* N/A N/A

3788 Environmental Quality
0* 1 659 272 264 Ccnt. TED

Total 7,-M 7, 272_TS Cont. TBD

* Project 3788, Environmental Quality, was created in FY 1988 to allow better
management of this critical development area. It is not a new start; all work
was previously being done under project 2054, Aerospace Facilities
Engineering Development.
** Beginning in FY 1990, funding for Project 3080, Generic Integrated
Maintenance Diagnostics, is in PE 0604247F, Modular Automatic Test Equipment.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program funds the development,
testing and evaluation of materials, equipment and procedures in four
separate areas: a) Facilities Engineering seeks to improve the
operational effectiveness, survivability, durability, and longevity of
air base pavements, buildings and utilities; the overall objective
being to provide an infrastructure that effectively supports the Air
Force mission, contributes to high sortie rates, is less susceptible
to damage from enemy actions or natural disasters, and is more rapidly
returned to service if damaged. b) Fire Fighting, Suppression and
Rescue develops new concepts and technology applications to increase
fire fighting support of combat operations, to improve base recovery
after attack capabilities, and to reduce fire risks to USAF personnel
and resources. c) Tactical Shelters is the USAF portion of a
tri-service effort to develop standardized, low maintenance,'
survivable shelters and shelter accessories. Products must be easily
mobilized and compatible with air, sea and land transport systems to
effectively support high-mobility aircraft support, command and
control, communications, medical, and data processing units for the
tactical and strategic forces. d) Environmental Quality reduces
long-term disposal/cleanup costs and helps ensure USAF compliance with
Environmental Protection Agency (EPA) regulations through development
of means to identify hazardous waste and pollutant sources, reduce
output of sources, mitigate the effects of wastes and pollutants, and
dispose of wastes when contamination occurs. Special needs of various
theaters of operation, including those peculiar to the rapid
deployment forces, are addressed.
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C. (U) PROGRAM ACC04PLISHMENrS AND PLANS:

1. (U) Project 2054, Aerospace Facilities Engineering Development:
Develops equipment, materials, and procedures to improve the
operational effectiveness of aerospace facilities.

(U) FY 1988 Acconplishments:
- U} Completed development and publishing of a pavement

evaluation manual.
- (U) Concluded development of a system for non-destructive

testing of pavements.
- (U) Initiated development of design methods for splinter

protection of fire fighting resources.

(U) FY 1989 Planned Program:
- U Initiate development of expedient repair kits for battle-

damaged POL distribution systems, the first in a series of
expedient repair kits for air base utility systems.

(U) FY 1990 Plaraed Program:
- WU Conclude development of the expedient POL system repair

kit.
- (U) Funding will not permit any new initiatives.

(U) FY 1991 Planned Program:
- (UI Initiate development of a rapid damage assessment system

for electrical power distribution systems.

(U) Prgram to Completion:
- (U) This is a continuing program.

(U) Work Performed By: Work is performed by the University of New
Mexico Research Institute, Albuquerque, NM; the Department of
Energy, Idaho Operations Office, Boise, ID; Applied Research
Associates, Albuquerque, NM; and the Department of Energy
Oakridge Laboratories, Oakridge, TN. The in-house developing
organization is the Air Force Engineering and Services Center,
Tyndall AFB, FL.

(U) Related Activities:
- (U) Program Element #0603723F, Civil and Environmental

Engineering Technology.
- (U) Close cooperation is maintained with other services via

the Joint Services Civil Engineering Research and
Development Coordinating Group.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds: None

(U) International Cooperative Agreements: None
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2. (U) Project 2505, Fire Fighting, Suppression, and Rescue: Develops
improved fire fighting, suppression and rescue equipment,
materials, and methods to increase fire protection readiness,
mobility, and effectiveness.

(U) FY 1988 Accomplishments:
- LU) Completed development of a lightweight fire fighting

ensemble, an automatic fire suppression system for base
housing, and a fire fighting vehicle simulator.

- (U) Continued evaluation of an improved crash/rescue vehicle.
- (U) Completed development of a two-hour fire fighter

rebreather, a helmet for use in chemical warfare
environments, and procedures for decontaminating fire
fighters' ensembles.

- (U) Proceeded with preparations for a contract to develop an
automatic fire suppression system for hardened aircraft
shelters (HAS).

(U) FY 1989 Planned Program:
- (U) Continue contract preparations for the HAS fire

suppression system, which must be available for the
programmed USAFE FY 91 through FY 95 buys.

- (U) Initiate full-scale development of a remotely controlled
vehicle to combat fires on munitions-laden aircraft and
in munitions storage and other high danger areas.

(U) FY 1990 Planned Program:
- (U) Complete development of the remotely controlled fire

fighting vehicle.
- (U) Initiate development of a post-attack assessment system.

(U) FY 1991 Planned Program:
(U) Complete development of the post-attack assessment system.
(U) Initiate development of a robotic fire sentry.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: Work is performed by Applied Research
Associates, Albuquerque, N 4; the Battelle Corporation,
Columbus, OH; the Department of Energy Oakridge Laboratories,
Oakridge, TN; the Fire Research Corporation, Nesconset, NY;
and AMETEK, Inc., Goleta, CA. The in-house developing
organization is the Air Force Engineering and Services Center,
Tyndall AFB, FL.

(U) Related Activities:
(U) Program Element *0603723F, Civil and Environmental

Engineering Technology.
(U) Close cooperation is maintained with other services via

the Joint Services Civil Engineering Research and
Development Coordinating Group.

(U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.
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(U) Other Appropriation Funds: None

(U) International Cooperative Agreements: None

3. (U) Project 2674, Tactical Shelters: Provides for joint service
development and acquisition support of tactical shelter systems,
to improve and standardize shelter designs throughout DOD.

(U) FY 1988 Accomplishments:
- U) Continued development and testing of an International

Standards Organization (ISO) loading jack system and
full-scale development of an ISO adapter pallet.

- (U) Continued development of variable speed environmental
control units (ECUs), and continued a three-year study of
chromate vs non-chromate paints and primers.

- (U) Continued a joint USAF/US Army/USN/USHC reliability/
maintainability documentation program for shelters.

- (U) Continued finite element analyses of structural
components to determine strength requirements.

- (U) Continued efforts to develop new shelter materials and
electromagnetic pulse/electromagnetic interference
(EMP/tMI) protection.

- (U) Completed work on the add-on armor program.
- (U) Continued contract development of shelters for specific

uses, such as for standard tactical military vehicles.
- (U) Completed a tactical shelter market survey and report.

(U) FY 1989 Planned Program:
- TU) Begin development of two separate advanced design

prototype shelters.
- (U) Complete testing of paints and primers, and complete

development of the ECs.
- (U) Conduct evaluation of off-the-shelf jack systems and the

adapter pallet.
- (U) Continue reliability/maintainability efforts.
- (U) Continue work on vehicle-specific shelters.
- (U) Continue finite element analyses of structural

components to determine strength requirements.
- (U) Begin development and acquisition of ISO loading

jack systems.
- (U) Initiate development of chemical warfare hardening kits.
- (U) Assess effectiveness of current equipment performance

in the field.

(U) FY 1990 Planned Program:
- TU) Complete development of advanced design prototype shelters.
- (U) Complete development of the EMP simulator.
- (U) Continue reliability/maintainability data collection.
- (U) Continue new material and manufacturing process

development efforts
- (U) Continue EMP/MI and chem warfare hardening development.
- (U) Publish a plan for shelter evolution/applications.
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(U) FY 1991 Planned Program:
- (U) Continue new material development efforts.
- (U) Investigate outyear requirements and plan new

shelter technology development.
- (U) Continue FIP/EMI and chem warfare hardening development.
- (U) Begin FSD of advanced design shelter.

(U) Program to Completion:
- LU) This is a continuing program.

(U) Work Performed By: Work is performed by the University of
Dayton Research institute, Dayton, OH. The in-house
developing organization is Air Force Systems Ccmnand,
Electronic Systems Division, Hanscom AFB, MA.

(U) Related Activities:
- (U) Close coordination is maintained with other services via

the Joint Committee on Tactical Shelters.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: None

(U) International Cooperative Agreements: None

4. (U) Project 3788, Environmental Quality: Develops means to identify
hazardous waste and pollutant sources, reduce output of sources,
mitigate the effects of wastes and pollutants, and provide
cost-effective disposal of waste.

(U) FY 1988 Accmplishments:
- (U) Concluded review of existing volatile organic compound

(VOC) control technologies.
- (U) Concluded development of an infrared hydrogen chloride

detector to monitor effects of space vehicle launches.
- (U) Concluded study to characterize emissions from aircraft

engines in current USAF inventory.
- (U) Initiated development of biodegradable solvents and

cleaners for industrial processes.

(U) FY 1989 Planned Program:
'U Continue work on treatment of contaminated groundwater and

monitoring devices for JP-4 releases.
(U) Continue development of biodegradable chemicals.
(U) Initiate development of systems for VOC control.
(U) Initiate development of monitoring techniques to reduce

costs of permitting hazardous waste incinerators.
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Program Element: #0604708F Budget Activity: #4 - Tactical Programs
PE Title: Other Operational Equipment

(U) FY 1990 Planned Program:
- U) Complete development of biodegradable cheimicals.
- (U) Continue work on water treatment and JP-4 monitoring.
- (U) Continue work on VOC control systems.
- (U) Continue development of monitoring techniques to reduce

costs of permitting hazardous waste incinerators.
- (U) Funding will not permit new starts.

(U) FY 1991 Planned Program:
- U) Complete development of JP-4 monitoring devices.
- (U) Complete development of VOC control systems.
- (U) Complete development of monitoring techniques to reduce

costs of permitting hazardous waste incinerators.
- (U) Continue work on treatment of contaminated ground water.
- (U) Funding will not permit new starts.

(U) Prgram to Completion:
- U This is a continuing program.

(U) Work Performed By: Work is performed jointly with the
EnvironmentalYProtection Agency (EPA) and the Department of
Energy Idaho National Engineering Laboratory, Idaho Falls,
ID. The in-house developing organization is the Air Force
Engineering and Services Center, Tyndall AFB, FL.

(U) Related Activities:
- (U) Program Element #0603723F, Civil and Environmental

Engineering Technology.
- (U) Close cooperation is maintained with other services via

the Joint Services Civil Engineering Research and
Development Coordinating Group.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds: None

(U) International Cooperative Agreements: None

UNCLASSIFIED 00532
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F1 1990/1991 MZeML IM vri 91FlY E SUMiR

Progrm m El t: 0604725F Budget Activity: 4 - Tactical PrOIrS
FE Title: Ombat IdMtific&tion svstin

A. ) RmNCoes 2S in ThOMPands)

FTe F- 1988 T 1989 FT 1990 FY 1991 To TotalTitll 99as Lat sm Cmplte

2598 Mark IV MF niqUe D6McvmOlt
1,200 3,000 10 4,922 Continuig TBD

2751 Indiret ID Subyast40
7,495 8,500 3,000 3,000 Continuinig T

3592 Mark XV Tri-Service Core DevlMt
20,800 63,196 108,379 96,484 Contiigzq TBD

3756 T
1,46 3.00

TOML 30,961 83,359 111,389 104,406 Continuing T

B. (W Brief Description Of Element: This progm element aoooplish-
engineering development of systems that will prar.idG reliable long-range
identification (ID) of airborne targets in all-eather and hostile
ele4c counten surese 'o ts.

C. (U) pro== Aocomplishments and Plans: See specific descriptive smmaries.

(U) Work PerfQormed By: The Mark XV IFF program (Projects 2598 & 3592) is
managed by the fri-Service, ombat Identification System Progr m
Office (CESIO) at the Aeronautical Systems Division, Air Force Systems
C , Wright- Patterson AFB, CH. The Indirect Subeystem (Project
2751) and 77M N=R (Projects 3756) progrs are managed by the Combat
Identification Systen - Indirect Subsystmn program office (CIS-ISS) at
Electronic Systes Division, Air Force Systems amnd, Hansoom Air
Force Base, MA. Suport is also provided by the MI=i Corporation,
Bedford, MA and the Electromagnetic Cmatbility Analysis Center,
Annapolis, MD. Additionally, the following contractors are supporting
this program: Allied-Bendix osm ications Division, Baltimore, MD
(project 2598 & 3592); Westinghouse, Baltimore, MD (project 2751);
Litton, Los Angeles, ( (project 3756) and Scope, Reston, VA (project
3756).

(U) Wetted Activities:
- (U) This progran element is part of an integrated Tri-Service effort

to improve United States identification capabilities worldwide
- (U) Program Element (PE) 0603742F, Combat identification Techdology.
- (U) WE 0603790F, MMlO Cooperative F ThE.
- (U) FE 0603790A, NAM Cooperative NYT&E.
- (U) PE 0603790N, ND Cooperative RDTLE.
- (U) PE 0603267, NAM Future Identification System.
- (U) PE 0603515N, Advanced Identification Techniques.

"00533
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iragim M31 : 06042 3~dget lctiVity: 4 - Tactical PZWOa
M3 nitis: ccbtjmkzg&Mof

- (U) 13 060370L, X- tifatlimd' or Pbe (EM Duv st.
-(U) IN 0604211N, Air Trafic ~Mtzol Mdar DeAmo ftst=,2(az =I.

- (U) HM 0604709A, M~r B~'iint.
-(u) - o- -44nationm integratima of the vario actiVities immr thes

pzogzin slammots are acoWlisbed 0hzVh ths Air Yet=e led
Tzi-sxvios, O~st __na Ifitca syutm Pzoqran.

- (U) Tb is n* UOeeMzyT ftlication of sffort within ths Air Force
or the DqrMt Of Definu.

(t) otu lcmadoation ran (s in T1ymmmiu: Not app1icable

(U) MWEPM9W NLINSUMO MM. : PLrOject 3592, Mazk ZV
Tzicea 0rs Dwalout, will 4EClud a Mumorandm of

dutMin with Italy to partitcipats in iOD. This )MU is aqsots
to be suimd 2 Qtr 7Y 1989.
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FT 1990/1991 DIUSUCAL KJDT~ 1W&Z DRtIP1'1V EMOOM

Program Eit: $0604725F Project amber: 2598
PE Title: Oma dntfcto Viget Activity: #4 - Tactical P~

A. (U) ROBUR (9 in Thousands):

FT 1908 FY 1989 FT 1990 F! 1991 To Total

mark Iv USAF
Unique Dev'lmnt

1,200 3000 0010 4922 otOn

Tota 1i,200 3000- 0-i010 4-9-22 Cont Coot

B.- (U) MA= DEOCRYIW OF KLENW~: This project funds engineering design,
testing, develqpmnt and integration of Air Force Unique ef forts for
Mark X7 including integration of the standard transponder into the F-16
and 6mrlpnt of a unique inergtrfor the B-3 AW.

(U) Prolect 2598. Mark X7 ~ UMdon MDevlOM19Mt:

(U) IFT 1988 Accwismts:
(U) Supported initial prprtosfor the omm FOD program, testing

of the Demonstration/Validation (DmnwfVaa) Advanced Developent
Models, and the analytical efforts suporting NRMI uveform
negotiations.

(U) FY 1989 Planned Procres:
(U) Cmdct Initial study for B-3 interogato design and dev'elopment.

(U) FY 1990 Planned Procira:
(U) Coplete D-3 interrogator study.

(U) PY19 Planned. Proar:
(U) Initiate design of 3-3 inergtor and begin integration efforts.

(U) Begin F-16 transponder integration.

UNCLASSIFIED 110535
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ProgrnElant: #0604725F Project Number: 2598
PC Title: Combat Identification Systems Budget Activity: #4 - Tactical Pr

(U) work Performed By: The Mark XV IFF progrm (Projects 2598 & 3592)
is managed by the Trn-Service, omlbat Identification System Frogran
Office (CISM) at the Aeronautical Systems Division, Air Force
System Comand, Wright-Patterson AFB, Co. Support is also provided
by the Elem g Ic Compatibility Analysis Center, Annapolis,
MD. Additionally, the followiW contractors are currently engaged
in work ider this progran: Allied-Bendix Commnications Division,
Baltimore, MD (project 2598); and Toms Instrmnts, Dallas, TX
(project 2598). The FSD lead contractor will be Allied-Bendix and
the FSD follower will be Raytheon of Marlborough, Mass.

(U) Related Activities:

- (U) This progra element is part of an integrated Tri-Service effort
to iqprove United States identification capabilities worldwide

- (U) Related activities include: Progran Element 0603742F, Combat
Identification Teckology; Progr Elemt (PE) 0603790F, NKM
Cooperative RDT&E; E 0603790A, WM Cooperative RDT&E; PE 0603790N,
NAM Cooperative RFT&E; PE 0603267N, W=TO Future Identification
System; PE 0603515N, Advanced Identification Techniques; PE
0603706A, Identification Friend or Foe (IFF) Developments; PE
0604211N, Air Traffic Control Radar Beacon System/Mark XII; and PE
0604709A, IFF Squi.anet.

- (U) Coordination and integration of the various activities under
these prognin elements are accomplished through the Air Force led
Tri-Service, Combat Identification System Program.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other Apprriation Funds: Not Applicable

(U) International Cooperative Acreannts: Not applicable.
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FY 1990/1991 BMKML BUDOT 1W&3Z EI9 Uv'M M3IM*,

PXoMr Z31ln : #0604725F Project: #3592
PE Title: Cwmat Identification SysBanAgcvity: 4- cdalget

Project Title: Mark XV Ti-Service Core Develmt

POPULR.R NXM: Mar XV F

A. (U) BCMl4BMET22 IAC ($ In TbM=andS):

S FY 1988 FY 1989 PY 1990 FY 1991 To Ogleted
Program
Milestones ________ U1 2 Otr TED_____

R~imern Finalize Dev Begin FSDMilesme Specifications DesiM PM 4 Otr CDR 4 Otr WX/
TE Dum/Val Flight Contractor Octractor Core Platform
iletlm test o1lets m Tes 1r TED

contract FOD I P FED Contract
Wiletaws release Aril Award 2 Otr N/A

major
. 12o200 50,596 82,079 70,584

upport
ontract 5,200 5.300 5.300 5.400 30timdnct
in-1ouse
.Ow ; 1.400 3,000 3,000 3000

other 2,000 4,300 18,000 17,500 0timing

20,800 63,196 108.379 96,484 L J
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Program Element: #0604725F Project: #3592

PE Title: Oombat Identification Systems Budet Ativity:4-Tacnzw

B. (U) BRIEF DESCPTIC OF 3ISSCIW ROIUI JIND BY&=D PhDnhI:
This project funds the Tri-Service (Air Force led) core Mark XV IFF progr. The
Mark XV is the US implementation of the kh0 Identification system, Question and
Answer Ccunent. The United States is cooperating with the other MTO nations
to reach agreement on the basic operating characteristics (e.g., signals-in-
space) of future identification equipment. ongoing work in this project
oamletes the advanced development of Mark XV and begins full scale development.
The Mark XV Will replace the aging Mark XII system. The thrust of this project
is the design, integration, and testing of the Mark XV system of Tri-sevice Core
Platforms (F-15, F-18, Hawk, E-60, Ticonderoga, and Spruance). The results of
such tests sports the basis for validating the interoperability agreemnt with

C. (U) PR A O AND PLA:

(U) FY 1988 Aggplishments:

- (U) Down Itration/Validation laboratory and flight testing phase
(Advanced Development) cmpleted

- (U) 1FP for FED released and source selection started
- (U) Started preparation for the MB milestone II
- (U) Additional risk reductio efforts o:=leted

(U) FY 1989 Planned Proqam:

- (U) Aitional flight testing will be conducted to baseline the
perfourmnce of both the current Mark ZII IFF and the Mark XV IFF
Advanced Development Models

- (U) Continued risk reductions efforts to reduce total program costs will
oonclude

- (U) The Milestone II review was held on 21 Dec 88. FSD contract award
will be in Fab 89.

- (U) Final technical agreement on the systm,s wevefoms and frequencies
with NTO Allies should be in late FY 1989.

(U) FY 1990 Planned Praram:

- (U) Preliminary Design Review (PFI) scheduled for 4 Qtr FY 1990.

(U) Fy 1991 Planned Iq

- (U) Cileti n of design for Mark XV transponders (3 configurations) and
interrogrators (3 configurations)

- (U) Critical Design Review (CR) scheduled for 4 Qtr FT 1991
- (U) Initiate fabrication of end items
- (U) Modification efforts and integration planning to install

interragrators and trans to appropriate core platforms

(U) Prorm to Cleti:

- (U) Preliminary FUS design and integration engineering of Mark XV
egerg developnt models into the Tri-Servioe Core platforms
ompletee in 2 Qtr FT 1992.

- (U) A limited Tri-Service Combined Developmet Test and Evaluation
(DT&E) and Initial operational Test and Evaluation (IOT&E) is planned
for two phases fro 2 Qtr Fr 1992 to 4 Qtr FT 1994. 00538
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Progrum Elemnt: #0604725F Project: $3592
PE Title: Combat Identification Svstzm 3 et Ativity: -Tc Pgrm

D. MU WOW MWM BY: The ark 17 IFF program (Projects 2598 & 3592) is
managed by the Tni-Service, Combat identification System Program office (CIMa) at
at the laromautical Systms Division, Air Faroe Sybem Comnd, Wright-Patterson
AFB, CH. Suport is also provided by the El1 -- _- 1 -,Comatibility Analysis
Center, Annapolis, MD. Additionally, the floigcontractors are currently

MD); and Txas Instrets, Dallas, TZ. For Full Scale DVel; -1 (FM),
Allied-Bendix will be the lead contractor and Raytheon, Marlborough, Mass, the
follower.

E. MU CO(PIIS(" WITH AII4ED FY 1988/1989 ERCRPTMV SMDgRY

TMP OF I Ipact of System Capabilities I Imact on Schedule Impact on

CBM FY 1990 ;2ft]

Tech: No~ne None None

Bchd: Nonm None Nonm

Cost: None oi +3,000

3WARIUCIVE DE9C~iRIPT OF CHAGE

1. MU TECHNICAL CHANMS: Norm
2. MU SCHEDUL CHANGE: None
3. MU COST CRAHB: incease in FY9 of ONM reflects increased cotract

cost as def ined by the successful of teror's (Bondix) bid price.

- (U TAP SON1 304-79, Gro~nd-to-Air Identification, Jan 79
- (U) TAP SM1 305-79, Air-to,-Air Identification, Jan 79
- (U) 3308 for Iproved Identification, Sep S0
- (U) 3Slti-omand Requirled Operational Caability (31R)C 20-83), Jul 84
- (U) Milestones II Acquisition Decision Memorandu, Jan 89
- (U) TAP 304-79-I/Il-A, System Operational Requiruzant Doumet, Jan 89

- (U) This program element is part of an integrated fri-Service effort to
improve United States identification capabilities wrldw'ide

- (U) Related activities include: Program Elmnt 0603742, ombat
Identification Tecbnology; Program Elmnt (PE) 060 37 90F, NATO Cooerative
iRYr&E; FE 0603790A, NAM Coperative WME& PC 060379011, MM Cooperative
wraE; PE 0603267N1, NAM Future Identification Systum; PE 06035M5,

Advanced Identification TecImiques; PE 0603706A, Identification Friend or
FOe C 177) Developments; FE 0604211N1, Identification Friend or Foe System;
and PE 0604709IA, Irr Equimet.

- (U) Coordinaticn and integraticai of the various activities imar tie
proaram elemnts are ao~alished tlzugh the Air Force led fri-Service,
Comat Identification System Progrut .

- (J) There is no unmecoessary duplication of effort within the Air Forame or
the Departmnt of Defense. 05
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prcgrm Zlt: #0604725r Projeact: #3592 -
HE Title: Omw aitfiaic ~get ACtivity:A-TIa1Z

H. ~~No (U) ca No ~ia

udmP.m m Project 3529P VMark 3LV Tn-Service
1.e (svl)t wiMCl nld ~m ao Understanding with ItalY to

pricpte in FM. This -- U is aMeoted to be siced in 2 Qtr Fy 89.

j. (U) TWT AND) U LOTI(M ~

TME AWIV1T! (PAST 36 MAMMl)

Pat*Result

QImulificatio/AcOptance SW 86 - rob 87 Testing successful

Testing (7dEia)

AM zntegration/Shakemn M4ar - Jun 87 Integration Subcontractor
of Test Aircraft ESI, Inc.- Waco, TX

La arumtri TesingDec 86- Jun 87 otzp1eted successfully byLab Prameric estig Bmiz and Tomas Instruments
with Gov't approved test plans
Final Report: 8 Feb 88

fliht estngApr - Nov 87 Successfully cempleted by
USli Testg o 4950th 'IV and NAMT at WPAFB CK

us Prme cntratorsand patuzmit River MD
Final Reports: Late Miar 88

US nteopeablit Tets Apr - Nov 87 GjOV't ond4ucted successfull1y
US I ter par bili y T stsFinal Reports: Late liar 88

Plu ~aib~it Tets Oct - Nov 87 AMu/NVy conduicted at NE1
plu stratibin et St Inigoes D

DamostraionFinal Reports: Late Mar 88

NRM Ineoeaility Tests Oct - Nov 87 Successful demnstration with
Inteo~erx~iUS, UK, FR, and GE equiPiants

Final Reports: Late Miar 88

core Program ME& 40 moafter FSD COmletes 10 months later
contract award (50 moafter contract award)

ore test platforms: F-,s,
p-18, Ham&, EI-60, ARMI and
Sruance ships

Core Program laT&B 52 .0after FSD cOMe tee 12 months later
contract award (64 M after contract awpard)

ire test platfom: F-15,
]&.IS, Hawk, EZ-60, AEDM and
ijpuna ships

05 40
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FY 1990/199 1 BMI4TL IM&Z E 1P1'IVB SiMSO

Program Elemnt: 0604725F Budget Activity: #4 - Tactical Prom
PE Title: Cobat Identification vt

A. (U) MMMM (S In Thousands)

Number & F 1988 F! 1989 FY 1990 F! 1991 To Total

2751 Indirect Identification Subsystem
7,495 8,500 3,000 3,000 COntimdzng TZ

3756 TR M
1,466 8,663 0 0 _____ ___

Total 8,961 17,163 3,000 3,000 Continuing TB

B. (go) BRWm E~Iaflmm OF ELF2IDI: This program elmnt acomaplishes
engneeii~development of system that will provide reliable long-range

identification (ID) of airborne targets in all-weather and hostile
alecrei c counmtermasures enviromets.

C. (U) P4RAMAaaQaM AND PLAU

1. (WA. Projlect 2751. Indirect Identification 2ubMvtinM-: Current
qrownd-based identification (MD) systems

1=9l Prolect
Jivstioates technicues to wse

In the Ground Tactical
Control System (AC).

will also be developed.

(U) F! 1988 Aggcalisnments:
-(U) Ocoleted evaluation of passive identification sensor

t clois/prgrun within all Services, for applicability to
ground TAC ombat IM requirements.

-(W( c=letd specification definition for

-(u) Began the FsD to incorporate the fusion and processing algorithm
into the MMZ

(U) F! 1989 Planned PvrY
-4 PODFE for the, ends.
-(W Begin FM) of tho

(U) YY 1990 Planned Pv~~
H A, Teting of will be conducted.

-(W) Continue FM for the

G.054 1
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ProQgXrm E1t 060472SP Budget Activity: #4 - Tactical Proargm
PE Title: OmutIdiiationJ!

(U) FT 1991 Planned Pr

(U) Proarin to ccoleto:
- (I) condct testing Of -the

-(IA) Production Of the

(U) I M: The Indirect, aubsystme progres is mnaged by the
Ccunt identification System - Inirect Ssysam progrue office
(CIS-IBS) at Electronic aystem Division, Air Fboe sysa me ,
Mennso Air Force Base, MR. suport is also provided by the )U1M

Coporation, Bedford, MR. The contractor will be etzhue
Baltimore, MD.

(U) MMAivim
- (U) ProgrVIR 9110t 06037 427, O~at Identification Tec~logy.
- (U) PH 06035SON, Advanced Idetification TecImiques.
- (U) PE 0603706A, Identification Friend or Foe (IF) Developments.
- (U) PC 0604709A, lIf Equimet.
- (U) There is no unneessary dulication of effort within the Air

Fore or the Deparmet of Defens.

(U) APRPMIb W :Nt Applicable.

(U) CRRIMCDTEAMAVMM Not Applicable

2. (L PrOject 3756, *R IT: This project investigates techiques to
provide the Ground Tactical Control System (M) a reliable
~ms of

"M technique
This project will be endd in FY89

due to funding 11-±tations.

(U) FTr 1988 Aco2Wvista
( LIA. ) Conducted initial integration studies and analyses baselining

- (U) Project concllds

(U) FT 1989 PlaaWA qrIf
('A) Conlude feasibility and integration inves dgations for

integrating a P- ---- - '

(U) FT 1990 Pland Proarm: No plaed MY activities.

(U) T 1901 PlamWed Prw:No pladned activities.

(U) Prori to O=1etin N/

0 05 42
UNCLASSIFIED



UNCLASSIFIED
Progn Elment: 0604725F BU3det ACtiVitY: #4 - --tUIl
PE Title: Ombat Ide-tification St

(u) "s B: Tbe zirwet eubaytm progra. is =unad bY the
Ombut Identification System - Idirwet Subsystem progrin office
(CIS-ISS) at slectronic systeme Division, Air Force Sytm oaad,
Ransom Air lroe Bum, M. 8%Vort is also provided by the KIM
Cozporation, Bedford, MR. ontrators will be Litton, roe Angeles,
Cha Scope, Pton, VA.

(u) RNA=
- (U) Program Eleawnt 0603742F, OMbat Idmtification Tescnology.
- (U) PE 0603515H, Advanced identification T e niqum.
- (U) E 0603706A, IdetificatiM Friend Or FOe (WF) Dvelpxta.
- (U) PE 0604709A, n1 3qnu1ieet.
- (U) There is no umroessay duplication of effort within the Air

Force or the Darmt of Defense.

(U) oMM APPoPRM CK nW : Not Applicable.

(U) OORATIVE D S: Not Applicable.

UNCLASSIFIED
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SIM@PY

Program Element: #0604727F Project Number: N/A
PE Title: Joint Standoff Weapons Budget Activity: #4- Tactical

Program (JSOW) Programs

A. (U) RESOURCES ($ in Thousands)
Project Title Modular Standoff Weapon
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Ccmplete Program

3,300* 1,600* 24,711 34,611 Continuing TBD

* - Program and funding previously reported under OSD PE 0604702D

B. (U) BRIEF DESCRIPTION OF MISSION REQIRE T AND SYSTEM CAPABILITIES: This
program funds USAF participation in the development of standoff weapons
and subsystems for joint and Allied use. The primary project, the
Modular Standoff Weapons (bCW) program is a cooperative Research and
Development initiative proposed under the Nunn amendment. Five
countries have signed an Umbrella Memorandum of Understanding to pursue
the development of a modular approach to standoff weapons for use
against fixed and mobile targets. These five countries are the United
States, Germany, Italy, Spain, and United Kingdom. These weapons will
be employed from a wide variety of US and NATO aircraft and will be able
to attack a variety of targets such as: airfields; air defense units;
hardened ccomand, control and communication nodes; and armor. A product
of this effort will be inproved interoperability and standardiz4tion
within NATO. This PE funds the Project Definition (PD) Phase of MSOW
and the Full Scale Development (FSD) of bSCW/JSOW variants. The JSOW
program may also provide funding as necessary to develop or demonstrate
subsystems to support evolving JSOW requirments.

C. (U) PROGRAM ACCCWLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Received industrial consortia proposals and started Source

Selection process
- (U) Due to withdrawal of France and Canada from program, the RFP was

amended and redistributed to industries of the five remaining
participating countries

2. (U) FY 1989 Planned Program:
- (U) Project Definition (PD) phase will begin, consisting of design

deftiltion, ground testing, and integration of near term
technologies (modules)

- (U) Work on longer-term technology modules will be initiated for
application to subsequent variants

00544
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Program Element: #0604727F Project Nwrrer: N/A
PE Title: Joint Standoff Weapons Budget Activity: 4-- Tactical

Program (JSOW) Program

3. (U) FY 1990 Planned Program:
- (U) PD Phase continues and captive carry and free-flight testing

begins

4. (U) FY 1991 Planned Program:
- (U) PD Phase completed and formulation of FSD design (s) for JSOW

variants acccmplished

5. (U) Program to Completion:
- (U) Consortium selected in the 3rd quarter of FY 1992 to begin FSD

of initial fixed target attack variant of JSOW
- (U) Other follow-on variants will be developed in shorter-term FSD

phases due to modularity of the design philosophy
- (U) Other subsystems will be evaluated for integration into JSW

variants

D. (U) WORK PERFORH) BY: The five participating countries will select one
consortium to conduct demonstrations of the modularity concept.
Contracts will be awarded in April 1989. The W4OW program will be
managed by an International Program Office located at Eglin AFB FL. Air
Force Systems Command, Andrews AFB MD, will marage all efforts under
this project to ensure integration of Xk3W/JSCW into the USAF structure.

E. (U) CCLEARISON WITH AMMED FY 1988/1989 DESCRIPTIVE SUMMARY:

ITYPE OF I I I Impact on I

ICHANGE I Impact on System Capabilities I Impact on Schedule I FY 1990 Costi

Tech None None None

Sched None + 6 months None

Cost None None +24,915

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: Amended FY 1988/1989 Descriptive Summary

milestones were based on estimated dates for completion of a seven
nation source selection process. The withdrawal of France and
Canada from the program required cost shxes and industrial work
sharing to be readdressed resulting in Ccntract Award for the PD
phase slipping until 3Q FY 1989.

UNCLASSIFIED 00545
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Program Element: #0604727F
Project Number: N/A
PE Title: Joint Standoff Weapons Budget Activity: #4 - Tactical

Program (JSOW) Programs

3. (U) COST CHANGES: FY 1988 and 1989 funding was readjusted as a result
of Congressional action combining SOW and the Navy's Advanced
Interdiction Weapon System (AIWS) in a single program element. The
reduced level of funding through FY 1989 increased the funding
required in FY 1990.

F. (U) PRCGRAM DO TNITN:
- (U) AF SCN 4-86, NATO Staff Requirement (NSR) AC/224-D/760, 23 Jun 87
- (U) OSD Standoff Weapons Master Plan, 2 Jun 88

G. (U) RELATED ACTIVITIES:
- (U) Program Element #0602602F, Conventional lMnitions, is providing

ordnance-related technology
- (U) Program Element #06063601F, Conventional Weapons Technology, is

providing subsystem definition technology
- (U) Program Element #0603790F, NATO Cooperative Research and

Development, is providing iultinational requirements coordination
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATICN FUNDS: Not Applicable

I. (U) INTEPTIONAL COOPERATIVE AGEETS: Seven nations signed a Memorandum
of Understanding in July 1987. Canada and France have withdrawn from
the agreement leaving five nations remaining.

J. (U) MILESTONE SCHEDULE:

1. (U) M OW Project Definition Phase Contract Award May 1989
2. (U) Complete MOW Project Definition Phase Oct 1991
3. (U) JSOW FSD Decision Apr 1992
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604733F Project Number: 3006
PE Title: Surface Defense Sugpression Budget Activity: #4 - Tactical

A. (U) RESOURCES ($ in housands)
Project Title GBU-15 P 1
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete £roxi

None

Total 9,745 39,213 15,422 7,149 -0- 156,395

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This
program develops and tests the improved data link which is an upgrade
to the current GBU-15 data link. It provides the GBU-15 with an
antijam data link to ensure total system performance in current and
projected dense electronic countermeasure environments. This program
also develops and tests advanced support equipment to replace the
current GBU-15 support equipment. The advanced support equipment will
provide increased efficiency, reliability, and mobility. Reliability
will be increased by sixfold (500 hours mean time between failures
versus 80 hours for the old support equipment). Mobility is greatly
increased with the advanced support equipment which is composed of
two-man portable modules versus the older 875 pound single unit support
equipment. This program also develops and tests the AGM-130A
air-to-ground Yeapon system. The AGM-130A is a Preplanned Product
Improvement (P I) of the GBU-15 previously developed under this
Program Element. While the lower cost GBU-15 is effective against
targets protected by terminal defenses, the AGM-130A is designed to
attack high value targets which have extended terminal area defenses.
The AGM-130A is the only Air Force general purpose short range standoff
attack weapon. It has a 2,000 pound warhead and the television (TV) or
imaging infrared (IIR) seeker of the GBU-15 coupled with a rocket motor
for extended range. It will use the improved data link and advanced
support equipment being developed for the GBU-15. The AGM-130A will
have the capability to attack from standoff range, well outside
terminal area defenses, in day and night and in an electronic
countermeasures environment. The AGM-130A will be certified for
carriage and delivery from the F-4E and F-111F aircraft.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Continued improved data link full scale development and

AGM-130A DT&E.

2. (U) FY 1989 Planned Program:
- (U) Continue improved data link full scale development for the

GBU-15.
- (U) Initiate development uf advanced support equipment for the

GBU-15.

UNCLASSIFIED 00547



UNCLASSIFIED
Program Element: #0604733F Project Number: 3
PE Title: Surface Defense SuDvression Budget Activity: actial

(U) Complete APM-130A DT&E with the TV seeker.
- (U) Start AGM-130A IOT&E with the TV seeker.

- (U) Analyze GBU-15 IIR seeker ability to support the AGM-130A
mission.

3. (U) FY 1990 Planned Program:
- (U) Complete development and initiate production of improved data

link.
- (U) Continue development of advanced support equipment.

4. (U) FY 1991 Planned Program:
- (U) Continue production of improved data link.
- (U) Complete development of advanced support equipment.

5. (U) Prozram to Comvletion:
- (U) Initiate production of advanced support equipment.
- (U) Continue production of improved data link.

D. (U) WORK PERFORMED BY: Program management is provided by the Deputy for
Air-to-Surface Guided Weapons at the Armament Division (AD), Eglin Air
Force Base FL. Major contractors are Rockwell International (GBU-15 and
AGM-130A prime contractor), Duluth GA; Hughes Aircraft Co. (current
GBU-15 data link contractor), Culver City/Canoga Park CA; and Hughes
Georgia Inc (HGI), LaGrange GA (hIR seeker contractor). Harris/Magnavox
team, Melbourne FL is the contractor for the improved data link. The
contractor for the advanced support equipment program has not yet been
identified.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

ITYPE OF I Impact on System Capabilities I Impact on Schedule I Impact on
ICHANGE I I FY 1990 Costl

Tech None None None

Sched None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: Not Applicable.
2. (U) SCHEDULE CHANGES: Not Applicable.
3. (U) COST CHANGE: Not Applicable.
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Program Element: #0604733F Project Number: 3
PE Title: Surface Defense SupDression Budget Activity: E4 - Tactical

F. (U) PROGRAM DOCUMENTATION:

(U) SON TAF 301-86, Nov 87
(U) TEMP, Mar 88

G. (U) RELATED ACTIVITIES: There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: (S in Thousands)

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Aircraft Procurement PE 0207165F (BA 4)
Cost -0- -0- 4,511 17,219 48,831 70,561
IDL Pod Quantity -0- -0- 10 48 132 190

Other Procurement PE 0207165F (BA 4)
Cost -0- -0- -0- -0- 47,426 47,426
ASE Quantity -0- -0- -0- -0- 24 24

Other Procurement PE 0208030F (BA 4)
CosL -0- -0- -0- 14,644 71,250 85,894
IDL Quantity -0- -0- -0- 126 1386 1512

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. (U) MILESTONE SCHEDULE:

1. (U) AGM-130A FSD Start September 1984
2. (U) AGM-130A DT&E/IOT&E Start September 1985
3. (U) AGM-130A Critical Design Review Complete May 1986
4. (U) Improved Data Link FSD Start November 1986
5. (U) Advanced Support Equipment FSD Start 3rd Quarter FY 1989
6. (U) Improved Data Link Low Rate Production Award 3rd Quarter FY 1990
7. (U) Advanced Support Equipment Procurement 1st Quarter FY 1992
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FTY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0604740F Budget Activity: #4-Tactical Programs
PE Title: Computer Resources Management Technology

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2239 Computer Security Technology
1,270 1,410 1,160 1,724 Cont N/A

2522 Requirements Analysis
1,052 1,250 1,215 1,270 Cont N/A

2523 Management Control Technology
172 595 1,443 1,503 Cent N/A

2524 Policy and Procedure Guidance
484 833 890 235 Cont N/A

2526 Software Engineering Tools & Methods
620 715 776 692 Cant N/A

2983 Logistics Info Mgt Spt Sys (LIMSS)
4,625 4,704 4,505 4,921 Cent N/A

3315 Automation of Technical Information (ATI) Computer Aided Logistics
Support (CALS)

2,192 3,513 1,747 L,950 Cant
Total 10,415 13,020 11,736 12,295

B. (U) BRIEF DESCRIPTION OF ELEMENT
This is an engineering development program that addresses problems of
acquiring mission critical computer resources (MCCR) embedded in Air
Force systems. This PE is a primary vehicle for transferring the
products of advanced development efforts in computer technology into
system applications. The objectives are to identify, develop and

transfer into operational use tools, techniques and computer
technology advances that support the following: (1) Providing secure,

reliable, adaptable, maintainable, and survivable systems, (2)
Reducing software life cycle costs, (3) Providing timely development
and support of MCCR products, and (4) Enhancing AF personnel ability
to acquire and support systems by providing guidance on policy,

procedures, and training.(5) Providing a totally integrated capability
to create, accept, retrieve and store digital (paperless) technical

information for life cycle support for Air Force Logistics Information
Systems. This is the only full scale development program to address

computer security issues. Excludes civilian and military manpower and
their related costs and military construction costs which are included
in appropriate management and support elements in this program.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2239, Computer Security Technology.
Develop and apply computer security (COMPUSEC) products to support
Air Force/DOD operations, and propagate information on COMPUSEC
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Program Element: 0604740F Budget Activity: 4-Tactical Programs
PE Title: Computer Resources Management Tecnnology

Issues and solutions. This project achieves Its objectives
by focusing on the demonstation and transition of security proven
systems and mechanisms. Direction Is taken from security
policies and regulations such as National Security Decision
Directive 145, Office of Management and Budget Circular A-130 and
DOD Directive 5200.8.

(U) FY 1988 Accomplishments:
(U) Software Requirement Specification (SRS) and Preliminary

Design document.
- (U) Development of Initial Security Products (Security Pro)

Program specifications and the release of a draft RFP to
Industry.

- (U) Initiated development of a Major Command MLS SON and a
COMPUSEC Awareness Briefing.

(U) FY 1989 Planned Program:
- (U) Continue Multilevel Secure (MLS) Database Management

System (DBMS) task-coding, testing, certification, and
accreditation support.

- (U) Continue Security Pro Program task, award contract for
general purpose MLS products.

(U) FY 1990 Planned Program:
- (U) Complete the MLS DBMS task.
- (U) Initiate an Advanced MLS DBMS task.
- (U) Continue Security Pro Program task.

(U) FY 1991 Planned Program:
- (U) Continue Security Pro task.
- (U) Initiate an Ada software verification system task.
- (U) Continue Advanced MLS DBMS task.

(U) Frogram To Completion:
- (U) This Is a continuing program.

(U) Worked Performed By: Work Is performed by the MITRE Corp.,
Bedford, MA; and BSED, Albuquerque, NM.

(U) Related Activities:
- (U) Program Element s003728F, Advanced Computer Technology.
- (U) Program Element 60603752F, DOD Software Engineering

Institute.
- (U) Program Element *0303401F, Communications Security.
- (U) There Is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

2. (U) Project 2522, Requirements Analysis. Develop and apply tools that

00551
UNCLASSIFIED



UNCLASSIFIED

Program Element: 0604740F Budget Activity: 4-Tactical Programs
PE Title: Computer Resources Management Technology

provide Air Force program offices with rapid Insight Into the
technical performance, cost, schedule, and high risk Implications
of stated computer resources system requirements. These tools
structure and control changing requirements; explore performance

and supportability trade-offs; and examine alternatives prior to
making hardware, software, and financial commitments.

(U) FY 1988 Accomplishments:

- (U) Completion of detailed design for Disolay Rapid
Prototyping & Simulation (DRPS) system.

- (U) Distribution of the enhanced Automated Interactive
Simulation Modeling System (AISIM).

- (U) Publishing the Software Requirement Specification (SRS)
Evaluation Criteria guidebook.

(U) FY 1989 Planned Program:
- (U) Continue development of DRPS.

(U) FY 1990 Planned Program:
- (U) Continue development of DRPS.
- (U) Initiate a User Requirements System (URS) task.

(U) FY 1991 Planned Program:
- (U) Begin development of the Rap!d PrototypIng System (RPS).
- (U) Initiate a Tool for Tailoring Software Test Requirements

task.
- (U) Complete the DRPS and URS tasks.

(U) Program To Completion:
- (U) This Is a continuing program.

(U) Work Performed By: Work is performed by Aerospace Corp.,
Los Angeles, CA and the Hughes Aircraft Company, Fullerton,
CA.

(U) Related Activities:
- (U) Program Element *0603728F, Advanced Computer Technology.
- (U) Program Element *0603752F, DOD Software Englneerlnc'

Institute.
- (U) Program Elment #0803758F, D00 Software Initiative.
- (U) There Is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

3. (U) Project 2523, Management Control Technology. Develop and evaluate
methods for estimating software development costs and defining

acquisition strategies and practices that aid In the control of
mission-critical computer resources. Efforts will support the
Joint Logistics Commanders (JLC) objectives to eliminate
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Program Element: 0604740F Budget Activity: 4-Tactical Programs
PE Title: Computer Resources Management Technology

unnecessary duplication and proliferation of software acquisition

standards and practices among the three Services.

(U) FY 1988 Accomplishments:
- (U) Completed the prototype of a cost estimation tool.

- (U) Published, through the JLC, DOD-STD-2167A, Defense System
Software Development Standard, and DOD-STD-2188, Defense
System Software Quality Standard.

- (U) Transltioned the maintenance responsibilities for the Ada/
Jovial tool catalog to Will AFB.

(U) FY 1989 Planned Program:

- (U) Initiate a Quality Measurement Tool (OMT) task-a tool for
evaluating software quality.

- (U) Continue funding JLC Support Activities.

(U) FY 1990 Planned Program:

- (U) Complete the OMT task.
- (U) Initiate a Corporate MCCR Technical Management System

(TMS) task-a tool to Improve MCCR contract management.
- (U) Continue funding JLC Support Activities.

(U) FY 1991 Planned Program:
- (U) Continue TMS task.
- (U) Initiate an Avionics Reliability Design Tool Task.
- (U) Initiate a Joint Stars IV&V testing/tracking Tool task.
- (U) Continue funding JLC Support Activities.

(U) Program To Completion:

- (U) This Is a continuing task.

(U) Work Performed By: Work Is performed by the Advanced
Technology Corp., Reston, VA.

(U) Related Activities:
- (U) Program Element 0603728F, Advanced Computer Technology.
- (U) Program Element e0603752F, DOD Software Engineering

Institute.
- (U) Program Element *0603756F, DOD Software Initiative,
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

4. (U) ProJect 2524. Policy and Procedure Guidance Develop comprehensive
support on policies and procedures which lead to Improvements In

the planning, acquisition, and maintenance of MCCR. This Is
accomplished through the use of guidebooks, multimedia training
methods, and automated management aide.

(U) FY 1988 Accomplishments: 00553
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Program Element: 0604740F Budget Activity: 4-Tactical Programs
PE Title: Computer Resources Management Technology

- (U) Delivery of version 1.0 of the prototype ACQUIRE CD-ROM
library system to test sites for test and evaluation.

- (U) Delivery of the Instructional Support System (ISS).
- (U) Delivery of Computer Resources Acquisition Course Computer

Aided Instruction (CRAC CAI) courseware for evaluation.

(U) FY 1989 Planned Program:
-(U) Continue the MCCR Acquisition Library System (MALS) task.
-(U) Initiate a Courseware Transportability Initiative (CTI)

task.
-(U) Complete the IS$ task.
-(U) Continue the CRAC CAI task.

(U) FY 1990 Planned Program:
-(U) Complete the MALS task.
-(U) Continue the CTI task.
-(U) Complete the CRAC CAI task.
-(U) Initiate a Software Guidebook Update (SAGU) task.

(U) FY 1991 Planned Program:
-(U) Complete CTI task.
-(U) Continue SAGU task.

(U) Program To Completion:
-(U) This I* a continuing task.

(U) Work Performed By: Work is pertormed by the Transportation
Systems Center, Cambridge MA.

(U) Related Activities:
-(U) Program Element 0603728F, Advanced Computer Technology.
-(U) Program Element e06037585F, DOD Software Initiative.
-(U) There Is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements; None.

5. (U) Project 2526, Software Engineering Tools and Methods: Develop and
Implement a comprehensive set of Integrated tools to Improve the
software development, acquisition, and support process. In
addition, this project will place major emphasis on providing
planning and support for the Introduction of the Ada High Order
Language (HOL) Into the Air Force and the Introduction of
Artificial Intelligence to Improve engineering approaches. An
ongoing responsibility Is to conduct Ada technology transition-
providing the Ada community with Information on Ada related
methodologies and technologies.

(U) FY 1988 Accomplishments:
- (U) Development of a prototype Expert Missile Maintenance Aid

UNCLASSIFIED 00554



UNCLASSIFIED

Program Element: 0604740F Budget Activity: 4-Tactical Programs
PE Title: Computer Resources Management Technology

(EMMA)-a system for field and depot level missile
maintenance.

- (U) Installation of prototype IV of the Interactive Ada
Workstation (lAW) at an ESD facility.

- (U) Continued Ada compiler run-time efficiency studies.
- (U) Continued Portable Natural Language Database Interface

(PNLDBI) task-development of a user-friendly database tool

for easier database queries.

(U) FY 1i89 Planned Program:
- (U) Complete the EMMA task.
- (U) Continue the PNLDBI task- develop a test suite and apply

the product to the MAC-Plan program.
- (U) Initiate a Common Ada Missile Packages (CAMP) Reusability

Training (CAMP-3) task.

(U) FY 1990 Planned Program:
- (U) Continue the PNLDBI task- publish a knowledge engineering

document.
- (U) Complete CAMP-3 task.
- (U) Initiate an EMMA-il task; Include testing coverage of a

family of tactical munitions to Increase system
rellablilty and maintainability.

(U) FY 1991 Planned Program:
- (U) Complete the PNLDBI task.
- (U) Continue EMMA-il task.
- (U) Initiate a Flexible Customization Methodology task.

(U) Program To Completion:
- (U) This Is a continuing program.

(U) Work Performed By: Work Is performed by the MITRE Corp.,
Bedford, MA; General Electric Company, Schenectady NY;
Raytheon Corp., Bedford, MA; and Rockwell International.
Anaheim, CA.

(U) Related Activities:
- (U) Program Element 0603728F, Advanced Computer Technology.
- (U) Program Element *0803752F, DOD Software Engineering

Institute.
- (U) Program Element *0603756F, DOD Software Initiative.
- (U) There Is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

S. (U) ProJect 2983. Logistics InformaL;on Management Support System
L!USS). ThI3 Is a long term development effort to provide a
standard architecture and a Communications, Command and Control
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Program Element: 0604740F Budget Activity: 4-Tactical Programs
PE Title: Computer Resources Management Technology

(C3) Infrastructure that will network various logistics
Information systems. This will Improve wartime capability by
improving Information access, timeliness, and accuracy. The
program will provide a broad plan to Integrate the various
logistics Information systems being developed autonomously.

(U) FY 1988 Accomplishments:
- (U) Delivered the Logistics Communication-Computer System

(C-CS) Plan for base level logistics Information systems.
- (U) Provided a logistics ADP assessment document to AF/LE.
- (U) Released the Logistics Transportation Architecture.
- (U) Procured and Installed software at the model base (Mather

AFB), creating a paperless maintenance environment.

(U) FY 1989 Planned Program:
- (U) Continue work at the model base and expand to a second

base.
- (U) Final copy of the Maintenance Architecture will be

delivered.
- (U) Initiate work on the Logistics Supply Architecture.
- (U) Begin work on the Engineering and Services Architecture.

(U) FY 1990 Planned Program:
- (U) Continue work at the model base and expand further.
- (U) Update the Logistics C-CS Plan and the Transportation

Architecture.

- (U) Release the Logistics Supply Architecture final document.
- (U) Update the LIMSS data base.
- (U) Release the draft Engineering and Services Architecture.

(U) FY 1991 Planned Program:
- (U) Update the Maintenance Architecture.
- (U) Update the LIMSS data base.
- (U) Release the final Engineering and Services Architecture.

(U) Program To Completion:
- This Is a continuing program.

(U) Work Performed By: Work Is performed by the Transportation
Systems Center, Cambridge, MA and the Analytical Systems
Engineering Corp., Burlington, MA.

(U) Related Activities:
- (U) Program Element .0603108, Logistics System Technology.
- (U) There Is no unnecessary duplication of effort in the Air

Force or the Department of Defense.

(U; Other Appropriation Fundn! None.

(U) International Cooperative Agreements: None
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Program Element: 0604740F Budget Activity: 4-Tactical Programs
PE Title: Computer Resources Management Technology

7. (U) Project 3315, Automation of Technical Information (ATI) Computer
AIDED Logistics Support (CALS). DOD Defense Guidance and Office
of the Secretary of Defense (OSD) funding Initiatives have
emphasized the need to Improve the preparation, delivery, use and
updating of technical information used in the design, manufacture,
maintenance and operation of DOD weapon systems.

(U) FY 1988 Accomplishments:
- (U) The Technical Order (TO) Modular Plan was completed and

approved by the Secretary of the Air Force, resulting In
the establishment of the AF TO Modernization System
(AFTOMS) Program Office at AFLC.

- (U) A successful demonstration of the CALS on the Advanced

Tactical Fighter was completed and demonstrated the

current CALS capabilities across major life cycle phases
of a weapon system and the potential CALS costs/benefits.

(U) FY 1989 Planned Program:
- (U) A CALS demonstration will be accomplished on the Advanced

Tactical Fighter (2nd contractor team).
- (U) The Logistic Support Analysis (LSA) and Product Definition

Data (PDD) Modular Plans will be completed.
- (U) The Integrated automation of processes across the TO, LSA,

and PDD modules will begin.

(U) FY 1990 Planned Program:
- (U) The Integrated automation of processes across the TO, LSA,

and PDD modules will be completed.
- (U) Operational feedback will be collected and used to modify

the Integrated automation plan.

(U) FY 1991 Planned Program:
- (U) An Integrated Weapon System Data Base Planning Module will

be created to define a strategy to Implement a data base
containing weapon system product and supportability data.

(U) Program To Completion:
- (U) This is a continuing program.

(U) Work Performed By: Work is performed by the Transportation
Systems Center, Cambridge, MA; Dynatrend, Cambridge, MA; and
Unisys, Cambridge, MA.

(U) Related Activities:
- (U) Program Element e0603106, Logistics System Technology.
- (U) There Is no unnecessary dumllcatlon of effort

within the Air Force or Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNILM F1 IESC QIPIVE Si4.9,

Program Ele ent: 0604750F
PE Title: Intelligence Eauirment Budget Activity: #4 - Tactical Programs

A. (U) R03OLTCES: ($ in Thousands)

Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title, Actual Estimate Estimate Estimate Complete Proqr

1174 Intelligence Security Equipment
844 916 925 955 Continuing N/A

1955 Air Force Indications and Warning (AFI&W)
2,887 1,510 0 0 20,750*

2053 Foreign Technology Division Intelligence Processes
2,115 2,426 2,597 2,853 Continuing N/A

TOTAL 5,846 4,852 3,522 3,808 Continuing N/A

*Funds for the AFI&W project were deleted starting in FY 1990; this value
represents the project total for FY 1986 through FY 1989.

B. (U) BRIE DesRwrpI w CF EEsMwr: This Program Element supports USAF
operating comands by performing the engineering development of ground
equipment ard/or techniques to streamline the processing, integration,
display and distribution of intelligence data. Developed software will
reduce the time required for the exploitation of intelligence data by
Air Force agencies producing strategic, tactical, and scientific and
technical intelligence products. Equipment and techniques are also
developed to counter the foreign intelligence threat to the USAF
mission.

C. (U) PROGRAM AC04LISHETS AND PLANS:

1. (M) Project 1174, Intelligence Security Equipment: The state-of-the-
art in electronics and

This project develops equipment to
The Air Force Office of Special Investigations (APUSI)

needs this research and development program to maintain it's
counterespionage mission capability and to protect the Air Force
investment in advanced technology. This is the only program
developing equipment to support the Technical Surveillance
Countermeasures (TS4) mission.

(U) FY 1988 Accomplishments:
- (NOQ Coutleted development of an
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Program Element: 0604750F
PE Title: Intelliqence Equipment Budget Activity: #4 - Tactical Praru

- (U) Evaluated system for use in TS90 operations. Follow-on
effort uder consideration to correct deficiencies_

- (W.) campleted a feasibility study and demonstration of

(U) FY 1989 Planned Program:

- (TU) Finish
- ((A Start deveiqpment of a,
- (Q.) Develop a prototype of the

(U) FY 1990 Planned Program:
- ((T) Develop software to support
- (it) Develop

(U) FY 1991 Planned Program:

- (A Develop

- (IQ Develop ennancea a.Lgoritnms zor

(U) Project to Completion: This is a continuing program.

(U) Wbrk Performed By: UNISYS Corporation, Salt Lake City, UT.

(U) Related Activities:
- (U) Program Element #0305127F, Foreign Counterintelligence.
- (U) Program Element #0305128F, Security and Investigative

Activities.
- (A) Coordination with the,

prevents
duplication of effort.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

2. (U) Project 1955, Air Force Indications and Warning (I&W): This
project is due for completion in FY 1989.

3. ((4 Project 2053, Foreign Technology Division (FTD) Intelligence
Processes: FID's mission is to acquire evaluate, analyze and
report on foreign scientific and technological progress in response
to Deoartment of Defense,

The acvent ot
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Program Element: 0604750F
PE Title: Intelligence Equipment Budget Activity: #4 - Tactical Programs

This project improves the FiD capability to
acquire, evaluate, analyze, and report on foreign scientific and
technical information and material and to provide timely and
accurate threat assessments of foreign weapon system technology.
These improvements will assist in responding to intelligence
requireents vital to operational commanders, research and
development planners, and national level agencies.

(U) FY 1988 Accomlishients:
- (-) Initiated design of

- (Ws. Initiated studies of,

(U) FY 1989 Planned Program:

- (W.) Initiate development of a computer program to,

- (WA) Continue development of an expert system tc

- (I4 Begin development ot,

- (W Start cLeveiopment or a

- (U) Develop a computer program tol

(U) FY 1990 Planned Program:
- (TXT Initiate develooment of

- (U) Start development of code to

- (W.) Begin research and development activities tb) develop an

(U) FY 1991 Planned Program:
- (U) Complete development of thel
- 14A) Camplete Phase III of thV

- (M) Complete development of

(U) Project to Caieletion: This is a continuing program.

(U) Work Performed BY: International Computing campany, mcLean,
VA; Rckiwell International, Canoga Park, CA.

(U) Related Activities: PE 0301310F (WIM).

(U) Other Approriation Funds: Not applicable.

(U) International Cooverative Agreements: Not applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604754F Budget Activity: #4 - Tactical Programs

PE Title: Joint Tactical Information Distribution System (JTIDS)

Project Title: JTIDS

POPULAR NAME: JTIDS

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

ISCHEDULE i FY 1988 I FY 1989 1 FY 1990 I FY 1991 1 To Comolete I

iProgram I IClass 2 LRIPI I I
IMilestonesi N/A IProd Dec I N/A I N/A JClass 2 IOC I
I I I I II
iEngineringl IMIDS Phase I l I II
IMilestonesI N/A lComplete I N/A I N/A N/A I
I I i Ii

IT4E I IPre DAB testiFollow on IF-15 flight I
IMilestonesI N/A lComplete IDT/OT Itest I N/A [I I I _ _ _ _I_

lContract I IMIDS FSD I I I
IMilestonesl N/A IContract I N/A I N/A I N/A II i ii I i__ _ _ _

I I I[ I IProgram Totall
IBUDGET I FY 1988 I FY 1989 I F 1990 I FY 1991 I(To Comolete)l
[Major I I I I
IContract 1 18,104 1 28,015 1 21,851 1 20,883 I
I I 1 I
ISupport IJSE Upgrade I i
lContract I 1,500 1 14,300 1 7,000 1 7,200 1
I I I I I
lIn-House ITesting ITesting I I
[Support 1 180 I 6,000 1 5,500 1 5,000 1I I I I
JGFE/ IAFOTEC IAFOTEC I I I
I Other 1 2,030 I 1.000 1 1,000 I 1.600 I
IMIDS I 1 9.000 I 9.000 1 I

ITotal 1 21,814 I 49,315 1 44,351 1 43,683 (Continuing) I

I I IUI i 0
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Program Element: # 0604754F Budget Activity: #4 - Tactical Programs

PE Title: Joint Tactical Information Distribution System (JTIDS)

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The

objective of this program is to provide pilots situational awareness,
avoiding fratricide and dual targeting. It is a highly jam resistant,
secure digital information distribution system for use in a tactical
combat environment. The Joint Tactical Information Distribution
System (JTIDS) is a joint development employing Time Division Multiple

Access (TDMA), and spread spectrum techniques. The system will permit
rapid and secure exchange of essential command, control, and status
information among all terminals in the tactical theater. The program
also provides for the development of a follow-on JTIDS Class 2
compatible terminal called the MultifuncLion Information Distribution
System (MIDS). This new program is an OSD directed, NATO cooperative
development effort to design, fabricate, test and evaluate an advanced
terminal for space constrained US and NATO fighter aircraft.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Continue system integration and software development for

the MCE.
- (U) Continue reliability growth plan.
- (U) Develop Class 2/2H integration into US Navy F-14, E-2C,

and ships.

2. (U) FY 1989 Planned Program:
- (U) Continue system integration and software development for

the MCE.
- (U) Begin production of JTIDS Class 2 terminals for the F-15.
- (U) Continue reliability growth plan.
- (U) Complete follow-on DT/OT Pre-DAB testing.
- (U) Begin Avionic Intermediate Support development for F-15.

3. (U) FY 1990 Planned Proaram:
- (U) Continue system integration and software development for

the F-15 and MCE.
* (U) Begin DT/OT Block 30/35 for E-3 (will test JTIDS).
- (U) Begin integration of JTIDS into Joint STARS & RC-135.
- (U) Begin Pecular Support Equipment development for E-3.

4. (U) FY 1991 Planned Program:
- (U) Continue Pecular Support Equipment development for E-3
- (U) Continue development of Avionic Intermediate Support for

F-15.
- (U) Start production for E-3, Navy F-14, E-2C, and Ships.

5. (U) Program Plan to Completion:
- (U) Begin production for the Army's JTIDS Class 2M terminals.
- (U) Start production of the JTIDS Class 2H for the JSTARS.
- (U) Start production of the JTIDS Class 2 for the Modular

Control Equipment (MCE) in 1993.
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Program Element: # 0604754F Budget Activity: #4 Tactical Programs

PE Title: Joint Tactical Information Distribution System (JTIDS)

D. (U) WORK PERFORMED BY: The Joint Program Office is located at the
Electronic Systems Division, Hanscom AFB, MA. Work is also being done
at the Aeronautical Systems Division, Wright-Patterson AFB, OH; and
the Electromagnetic Compatibility Analysis Center (ECAC), Annapolis,

MD. The major contractors are Plessey (Class 2 terminal Full Scale
Development Leader), Totowa, NJ; McDonnell Douglas Aircraft
Corporation (Class 2 terminal integration into the F-15), St Louis,
MO; and MITRE Corporation (System Engineering support), Bedford, MA

E. (U) COMPARISON WITH FY 1988 'ESCRIPTIVE SUMMARY:

1TYPE OF I Impact of System Capabilities I Impact on Schedule I Impact on

[CHANGE I I I FY 1990 Cost I

Tech Reliability growth None -0-

Sched IOT&E Completion Delayed Delayed from Dec 1988 -0-
to Feb 1989

Production Decision fur Delayed from May 1989 -0-
Class 2 for the F-15 to Jul 1989

Cost F-15 procurement funding
reduced None -41.2M

NARRATIVE DESCRIPTION OF CHANCES

1. (U) TECHNICAL CHANGES: MTBF has increases substantially. Test,

Analyze, and Fix. RVT #2 completed Aug 88.

2. (U) SCHEDULE CHANGES: Dependent on 2nd F-15 for test and DAB IliA

date.

3. (U) COST CHANCES: No significant change in average procurement
cost. F-15 Class 2 terminals have decreased from a quantity of
204 to 25 (including spares). Includes costs of pioduction line

start-up supporting additional USAF, Army, and Navy buys
beginning in FY 91.

F. (U) PROGRAM DOCUMENTATION:
- (U) Tactical Air Forces Statement of Operational Need (TAF SON)

703-73, November 1973
- (U) TAF/PACAF/JSAFE Required Operational Capability (ROC) 306-74,

February 1974
- (U) JTIDS System Operations Concept (SOC), 1 December 1986
- (U) Test and Evaluation Master Plan (TEMP), 1 September 1988,

(draft)
- (U) JTIDS Program Baseline, 11 March 1988 (draft)
- (U) Decision Coordinating Paper DCP), 6 May 1987
- (U) Joint Integrated Logistics Support Plan, 24 October 1986
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Program Element: # 0604754F Budget Activity: #4 - Tactical ?Lograms

PE Title: Joint Tactical Information Distribution System (JTIDS)

G. (U) RELATED ACTIVITIES:

1. (U) The JTIDS developent is managed by a jointly manned prorram
office.

2. (U) This program element funds Air Force unique aspects of develop-
ment, prototype fabrication, integration and test of the JTIDS
terminal equipment for the F-15 and Modular Control Equipment
(MCE); as well as the US portion of the NATO MLDS.

3. (U) Basic JTIDS Class 2 terminal development is funded under OSD
PE 0604771D. Related Army and Navy program elements are
PE 0604702A and PE 0205S04N respectively.

4. (U) There is no unnecessary duplication of effort within the Air Force
or Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS (S in Millions):

1. (U) PROCUREMENT:

FY 1988 FY 1989 FY 1990 Total
ACTUAL ESTIMATE ESTIMATE PROG

Aircraft Procurement, BA
F-15 JTIDS Mod (PE 27130F)

14.2 48.0 40.0 102.2

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: The Office of the Secretary of
Defense is sponsoring, under the Nunn Amendment legislation, the MIDS
NATO coopetx.eive development project. This project is expected to
enter FSD during the second quarter of FY 89. Participants will
include UK, Germany, Italy, France, Canada and Spain. This
codevelopment program calls for the development of a smaller, low
cost, Class 2 compatible terminal that can be produced to the maximum
extent practical by the participating nations. The MIDS terminal
cooperative development program will be structured in two phases.
Phase I was a project definition phase that will finish in FY 89.
Phase II will be full scale development and will last approximately
six years. Plessey's Electronic Systems Division is the lead contrac-
tor for Phase I. Phase II contractors have not been selected yet.
Financial commitments of the participating nations are set at a
minimum of $500,000 each for the Phase I and equitable cost sharing
for Phase II. Additionally, the US and UK entered into an agreement
in September 1983 for the UK's development and acquisition of JTIDS
Class 2 equipment. The US and UK have a common requirement for an
interoperable system, and a common objective to encourage the accept-
ance of JTTDS within NATO in the interest of interoperability. The UK
has based its JIDS FSD program on the US Class 2 terminal that will
be installed in the F-15. The agreement covers bilateral under-
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Program Element: # 0604754F Budget Activity: 04 - Tactical Programs

PE Title: Joint Tactical Information Distribution System (JTIDS)

standings associated with this equipment and technology. The UK's
Class 2 development is intended for the Toronado as well as UK E-3
aircraft. This development is nearing completion. Negotiations for
cooperative production are ongoing. France is also procuring JTIDS
Class 2H terminals for its E-3 aircraft. The French JTIDS buy is
dependent upon the successful US development and integration efforts
for the Class 2 terminal.

J (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event Da-e Results

DT&E Oct 85 - Oct 86 60 objectives tested - two concerns were
reliability and data transfer between the
Class 2 and host interface unit.

IOT&E Aug 86 - Sep 86 AFOTEC pilots were better equipped to
McAir Sim evaluate JTIDS and make more efficient

use of test range/flight time

IOTfE Oct 86 - Feb 87 Increased pilot's situational awareness.
Not one case of fratricide or dual
targeting.

Multi- Feb 87 - Apr 87 Demonstrated potential for service
service Interoperable use.

T&E ACTIVITY (TO COMPLETION)

Event Remarks

Follow on Apr 87 - Apr 91 AFOTEC monitor ongoing in plant DT/OT
reliability verification testing and
flight testing.

Follow on Apr 89 - Aug 90 Eglin AFB DT/OT flight testing of DT/OT
Class 2 terminal improvements and
untested functions.

TEMP Dec 88
Aproval

F-15 May 89 DT/OT of production representative
Integration F-15 flight test interface.

DT/OT MIDS FY 94-95
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FY 1990/1991 BIENNIAL R1'&E DESCRITIVE SUW4'M

Program Element: 0604756 F  Budget Activity: #4 - Tactical Progras
PE Title: Side Looking Airborne Radar (SLAR)

A. (U) FOCEM (S In Thousands)
Project
Number & FY 1988 Ff 1989 FY 1990 FY 1991 7b Total
Title Actual Estimate Estimate Estimate COmylete Program

2037 SLAR Sensors
1.800 3.632 8.155 4.026 Continuing Tq

Total 1,800 3,632 8,155 4,026 Continuing TBD

B. (W) BRIEF DESCRIFTIC F TELEW: The SLAR program develops advanced
components and subystems for high resolution imaging radars. These
camponents are capable of collecting radar imagery of ground targets
fran airborne platforms, transmitting the data to ground stations, and
processing and exploiting intelligence information fra the imagery.
Imaging radar systems provide standoff reconnaissance for targets in
day/night or all-weather conditions. Advanced system with comonents
developed in this program element1 can collect, process, exploit, and
report intelligence information'

C. (U) PA?4 AOPLIS4WIS AD PLANS:

1. (U) Proiect 2037. SLAR Sensors: Develops advanced airborne and
ground SLAR components.

(U) FY 1988 Accomplishments:
- (U) SLAR was inadvertently zeroed by Congress. The Air Fbrce

was unable to restore the PE to the authorized amount.
- (U) Software development for the ASARS Processing Segment

(APS) continued at a much slower rate than planned.
- (U) Unable to develop remote console for immediate spot mode.

(U) FY 1989 Planned Progrm:
- (U) The APS software development will continue.
- (uj An effort to achieve imagery yield at extended ranges will

also start. These improvements will allow complete
mission availability for ASARS-2 radar

(U) FY 1990 Planned Program:
- (U) Develop immediate spot capability for APS.
- (U) CmQplete all APS development and suport equipment

efforts.
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FY 1990/1991 BID@NIAL FW ES P prIw S

Program Elenent: 0604756F Budget Activity: #4 - Tactical Prorams
PE Title: Side Looking Airborne Radar (SLAR)

(U) FY 1991 Planned Program:
- (WZ Beqin a design study to implement

(U) ~ jfor better
wartime performance. jfrbte

- (U) Initiate a study to assess the design of a podded SLAR to
be eiployed on a tactical reconaissance aircraft for
flight dmBnstration in the mid-1990's.

(U) Prqam to Comletion:
- (U) This is a continuing program.

(U) Work Per-formed By: The major contractor for SLAR is Hughes
Radar Systems Group, Qulver City, CA.

(U) Related A-ctivities:
- (U) Program Element #0207215F, TR-1 Squadrons
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Awropriation Frds: N/A

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604770F Project Number: N/A
PE Title:_ J n Budget Activity: # 4 - Tactical Programs

Project Title: VA

POPULAR NAME: INT STAR

A. (U) SCHEDULE/BUDGET INFORMATION (S in Thousands):

ISCHEDULE I FT 1988 I FY 1989 J FY 1990 1 FY 1991 I TO COMPLETE I
JProgram JDAB IIB I JFSD Block II I JDAB III-1st Qtrl
lMilestoneslApr 1988 1 N/A JBegins 1st I N/A IFY 1992
1 1 1 1Otr. FY 1990 1 IIOC-FY 1995
lEng. ISystem PrelimlSystem Crit IFSD Flight ISystem Level I
IMilestoneslDesign RevieviDesign RevieviTesting IPerformance I N/A
I lApr 1988 lNov 1988 IContinues IVerification I I
I I list Radar FitI Ilst Qtr I
II Dec 1988 j IFT 1991 1
IT&E I I lComb Gov't IDT/IOT&E
IMilestonesl N/A I N/A I N/A IDT/IOT&E ICompleted

IBegins I
1_gv 1990 _

IContract I I IFSD Block II ILong Lead IProduction I
IMilestonesi N/A I N/A IContract IContract IContract
I I I 1st Qtr 12nd Qtr IF! 1992

IF! 1990 IFY 1991 I

IBUDGET I I I I I PROGRAM TOTAL
1(.2 L0 I F 1988 I FY 1989 J FY 1990 1 FY 1991 1 (TO COMPLETE)
IMajor I I I I I I
IContract 1 297.000 1 149.900 1 82,100 1 4.800 1 (TBD)
ISupport I I I I I
Contract I 23.40Q 1 26.900 I 2630. 0 24.300 1 (TBD) I
IIn-House I I I I I I
Iupport 1 6,400 1 8,800 1 6.900 1 3000 1,oo (TBD) I
IGFE/ I I I I I I
12.her 1 10.511 1 50.388 1 38,183 1 26.764 1 (TBD) I
I I I I I 1 1,595.193 I
ITOTAL I 337.311 I 235.988 I 153.483 1 58.864 1 (199.747) [
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B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENTS AND SYSTEMS CAPABILITIES: A
critical need exists for an effective capability to delay, disrupt, and
destroy first and second echelon Warsaw Fact armored forces. Also,
there is a critical need for a rapidly deployable capability for use in
less intense conflicts in contingency areas. To meet these needs, the
Air Force and the Army initiated the Joint Surveillance Target Attack
Radar Systems (Joint STARS) with the Air Force as lead Service. Using
moving target indicator and synthetic aperture radar techniques, Joint

STARS will provide information to delay/disrupt/destroy mobile targets
in the enemy second echelon. Joint STARS is unique because it is a
closed loop system for real time detection, tracking, and attack of
enemy ground moving targets. Joint STARS integrates the accurate attack
of those forces by providing position updates and exact enemy locations

to direct attack aircraft, artillery, and standoff missiles.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Proeram:
- (U) First flight of the E-8A test aircraft on 1 April 1988.
- (U) Prime Mission Equipment hardware was fabricated and was

integrated on the aircraft and the Army Ground Station Module.
- (U) The Defense Acquisition Board for Milestone IIB was completed in

April 1988 (Approved: force structure increase from 10 to 22
E-8s; new versus old refurbished Boeing 707s; third new test
aircraft; added FSD Block II content with self-defense suite,
mission/flight simulators, ayid readiness improvements).

- (U) System Preliminary Design Review was conducted in April 1988.
- (U) The Antenna Flight Tests were completed in July 1988.

2. (U) FY 1989 Planned Program:
- (U) The System Critical Design Review will be completed.
- (U) The first radar flight will occur in December 1988.
- (U) The Self-Defense Suite will be defined in a study effort.
- (U) Operational beddown plans will be formalized.
- (U) Peculiar Support Equipment, tech manuals, and spares will be

delivered to support contractor developmental flight testing.
- (U) Contractor flight tests will prove out the radar capabilities

for the Wide-Area Surveillance Moving Target Indication mode.

3. (U) FY 1990 Planned Progra :
- (U) Full Scale Development Block II program begins.
- (U) The third test aircraft is delivered to the prime contractor.
- (U) Contract flight tests will prove out the full system in

preparation for a System Level Performance Verification (SLPV).
- (U) A short Operational Flight Demonstration (OFD) in Europe will be

accomplished to check system performance in that environment.

4. (U) FY 1991 Planned Progra :
- (U) SLPV will be completed and the system will be certified to begin

the government DT/IOT&E.
- (U) The long lead production contract will be initiated.
- (U) The second phase of OFD will begin to support joint exercises in
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the European environment.

- (U) The Operational Utility Evaluation (Phase II) will be.completed
to support a long lead decision.

5. (U) Proeram to Completion:
- (U) Full Scale Development vill be completed.
- (U) Government DT/IOT&E will be completed.

- (U) Milestone III Full Production decision will be made.

- (U) Production of the E-8 aircraft will be completed.
- (U) Follow-on Operational Test and Evaluation will be conducted.
- (U) The Joint STARS system will be deployed worldwide.

D. (U) WORK PERFORMED BY: The major contractors are: Grumman Melbourne
Systems Division., Melbourne FL; Motorola Corp, Tempo AZ; Joint Program
Office, Electronics Systems Division, Hanscom AFB MA; and the Army
Communications and Electronics Command.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

IType of I Impact on [Impact on lImpact on I

IChanne I Systems Capabilities ISchedule IFY 1990 Costi

TECH NONE NONE NONE
SCHED NONE NONE NONE
COST NONE NONE NONE

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) CS CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:

- (U) ROC 313-75 (S) Apr 75
- (U) TAP SON 309-82 (S) Jun 82
- (U) USAF/USA MOU Apr 85
- (U) JSOC (S) Jun 86
- (U) JSOR (S) Apr 87
- (U) JSOR REV. 1 (S) Aug 87
- (U) OUE 1 (S) Feb 88

- (U) DCP (S) Apr 88

- (U) ADM (DAB IIB) Jul 88

C. (U) RELATED ACTIVITIES:

- (U) PE 0603790D, Joint STARS NATO Cooperative Development Project.
- (U) PE 0604770A, the Army RDT&E Joint STARS program.
- (U) The Army Joint STARS Ground Station Module procurement in the Army
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Other Procurement program.
(U) PE 0604270F, Electronic Warfare, contains $170.5 million of RDT&E

funds to develop and test the Self-Defense Suite for the K-8
aircraft.

(U) PEs 0603770F and 0604770F/0604770D replace PEs 0603747F and
0604616F, PAVE MOVER.

- (U) In May 1982 OSD designated the Air Force as the lead Service.
- (U) The Joint STARS Program Office (JPO) is a joint Army/Air Force

program office to manage the full scale development of Joint STARS.
A component of the SPO operates from Fort Monmouth NJ.

H. (U) OTHER APPROPRIATION FUNDS (S in Thousands):

FY 1988 FY 1989 FY 1990 FY 1991 To To
Estimate Estimate Estimate Estimate Comiplete Comvlete

Aircraft Procurement/PE 0207581F/(BA4)

Cost 0 0 0 65,621 4,582,300 4.647,921
(Long Lead)

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: The Air Force initiated a Joint
STARS NATO Cooperative R&D program (PE 0603790D. Project 3639) in
FY 1987. This program funded promising development and study efforts in
a cooperative R&D program to strengthen ties between the US and our
Allies, avoid wasteful duplication of effort among the NATO Allies and
enhance NATO Rationalization, Standardization, and Interoperability.
There are two on-going cooperative efforts. First is a US/UK joint
Stand-Off Radar Program Studies (SORPROS) that includes: (1) alternate
Joint STARS platform studies; (2) platform th eat vulnerability studies;
(3) impact of SOR integration into existing CSI networks; and (4) the
impacts of SOR on the NATO Follow-On Forces Attack (FOFA) doctrine.
These are funded by $2.5 million of FY 1987 funds. The NATO cooperative
R&D funds will fund a program to study and design a common data link for
three different SOR systems currently under development in three NATO
nations: the US (Joint STARS), France (Orchidee) and Italy (Creso).
Second is the Airborne Radar Demonstrator System (ARDS). a cooperative
agreement .for demonstrating a combined ground and airborne radar for
wide-area surveillance. This agreement has been signed by the US,

France, and the UK. The Army is the executive agent for the ARDS.
Details are provided in the Army documentation for PE 0604770A.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event eResults
None

T&E ACTIVITY (TO COMPLETION)

Event Planned Date eak

Government DT/IOT&E 1st Qtr 1991 - 1st Qtr 1992 NONE
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604779F Budget Activity: #4 - Tactical Programs
PE Title: Joint Interoperability of Tactical Command and Control Systems

(JINTACCS)

A. (U) RESOURCES (S In Thousands)
Proiect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Proara
JINTACCS TOTAL 5,563 5,850 6,271 6,456 Continuing TBD
PROGRAM ELEMENT

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
JINTACCS is a joint interoperability program to improve the opera-
tional effectiveness of service (Arm , Navy, Air Force and Marine
Corps) Tactical Command & Control (C) Systems used in support
of joint operations. The program element supports Air Force
participation in the JINTACCS Program with the Army, Navy and Air
Force, and the Joint Tactical Command, Control and Communications
(C ) Agency which acts as the Executive Agent. Service and
agency activities are governed by jointly agreed upon and Joint
Chiefs of Staff (JCS) approved documentation including Technical
Interface Concepts and Technical Interface Design Plans. Close
liaison across each of the Service JINTACCS programs precludes
duplication of efforts. Elements of the Tactical Air Intelligence
System, E-3 Airborne Warning and Control System, and Joint
Tactical Information Distribution System (JTIDS) participate in
this program. The JINTACCS program (formerly GAMO) is directed by
JCS Memorandum (SM) 205-72 dated 1 April 1971, as modified by a
Secretary of Defense memorandum, "Reorganization ?f the DoD
Program to Achieve Interoperability of Tactical C Systems for
Ground and Amphibious Military Operation (GAMO)," dated 2 Aug
1977. The program complies with requirements of DoD Direitive
4630.5, "Compatibility and Interoperability of Tactical C and
Intelligence (C I) Systems." The structure of the program is
established by the JINTACCS Program Summary which is reviewed and
aiproved annually by the Assistant Secretary of Defense for
C I. Tactical Air Forces Required Operational Capability 306-74
(validated 4 Oct 74) is the requirement supporting JTIDS.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY1988 Accomolishments
- (U) Developed the Simulation,Monitoring, Analysis,

Reduction, Test System (SMARTS).
- (U) Developed the service support functional segment for

interoperability testing of new versions and interim
changes to Tactical Digital Information Link "J"
(TADIL-J).

(U) FY 1989 Planned Program:
- (U) Continue development of the TADIL-J capability into the

Air Force Testing Facility.
- (U) Support research and development of a generic Message
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(JINTACCS)

Text Format (MTF) parser.
- (U) Continued development of the United States Message Text

Formats (USMTFs).

(U) FY 1990 Planned Program:
(U) Continue development of TADIL-J capability for the F-15.
(U) Begin Air Force/joint service testing of TADIL-J message

standard and TADIL-J implementation for the F-15.
(U) Support research of technical integration in US, NATO,

DoD, and intelligence data base element structures.
(U) Evaluate USMTFs by operator-generated queries.

(U) FY 1991 Planned Program:
(U) Continue the development of the TADIL-J capability, to

integrate the E-3 OPFAC in Air Force test facilities.
(U) Continue Air Force/joint service testing of the TADIL-J

message standard and the TADiL-J in the F-15 and E-3.
(U) Support development of architecture to implement inte-

grated data element structures into all C31 systems.

(U) Program Plan to Completion:
- (U) Support functional segment testing for compatibility and

interoperability and operational effectiveness
demonstrations.

- (U) Complete the TADIL-J test capability for the

Participating Test Unit (PTU).

(U) WORK PERFORMED BY: The Tactical Air Command (HQ TAC/DRI),
Langley AFB, VA, is the coordinating and implementing authority

Management responsibility for R&D funding is assigned to the
Air Force Systems Command, Electronic Systems Division, Hanscom
AFB, MA. The Tactical Air Command provides operational

support, involving a PTU at the Air Force Tactical Systems
Interoperability Support Center at Langley AFB, VA, to support
compatibiiity and interoperability testing and operational
effectiveness demonstrations. The JINTACCS contractors are
Martin Marietta, Denver, CO; and the MITRE Corporation, a

Federal Contractor Research Center, located at Bedford, MA.

(U) Related Activities: The Service and Agency related JINTACCS
program elements/projects are: PE 0604780M, Joint Interoper-
ability for Tactical Command Control Systems; PE 060477 N,
JINTACCS Program; PE 0604779A, JIN ACCS; PE 0208045D, C

Interoperability (Joint Tactical C Agency); and PE 0208298D,
Management Headquarters. There is no unnecessary duplication
of effort within the Air Force or the Department of Defense.

F. (U) Other Appropriation Funds: Not Applicable.

G. (U) International Cooperative Agreements: Not Applicable
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207129F Budget Activity: #4 - Tactical Programs
PE Title: F-Ill Squadrons

A. (U) RESOURCES ($ in Thousands)
Proj ect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2952 F-Ill Avionics Intermediate Shop (AIS)
1,400 0 0 0 0 93,750

2962 F-ill Avionics Modernization Program (AMP)
1,926 3,960 5,890 3,328 868 126,198

3079 F-Ill Digital Flight Control System (DFCS)
13,556 17,340 16,479 5,700 1,201 63,441

Total 16,822 21,300 22,369 9,028 54,375* 335,695*

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program provides funds for
development activities associated with the F-Ill aircraft. Project
2952 was an engineering effort to replace the existing F-111 AIS
Automatic Test Stations which have become technologically obsolete,
unreliable, and logistically unsupportable. The F/FB-lll AMP (Project
2962) is a reliability/maintainability improvement to the
bomb/navigation system required to reduce maintenance and support
costs associated with high failure, high cost, and technologically
outdated components. The FY 88 RDT&E funding completes residual
engineering tasks. The funding in FY 89-91 will allow development of
test program sets (TPSs) for both intermediate and depot level repair
of LRUs/SRUs. The TPS development/procurement is critical to lessen
dependence on interim contractor support (ICS) for the F-111
AMP-modified systems. Project 3079, the DCS, is a development effort
to replace the analog flight control system with a digital system to
eliminate safety deficiencies (uncommanded flight maneuvers) and
improve reliability and maintainability.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project 2962, Avionics Modernization Program (AMP): The F/FB-ill AMP
is a low risk reliability/maintainability upgrade to the bomb
navigation system of the FB-Ill, F-ill A/D/E/F, and EF-IIlA. This
modification involves the substitution, modification and repackaging
of 16 Line Replaceable Units in the following subsystems: Inertial
Navigation System, Terrain Following Radar, Attack Radar, Doppler
Radar, Controls and Displays and Data Transfer Unit. The AMP
modification also raises the mean time between failure of the overall
system from the current 5 hours to approximately 20 hours and will
ensure system supportability into the 1990s. The current phase of
development deals with the design of Test Program Sets (TPSs) needed
to achieve an organic repair capability at intermediate and depot

*Total figures include $52.306M (FY 92-94) for integration of the Short Range

Attack Missile - Tactical (SRAM-T) into F-IIIF/G aircraft. Full Scale
Development (FSD) will begin in FY 92, with flight testing scheduled for
FY 93-94.
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levels. In early 1988, an agreement was reached between Air Force
Systems Command (AFSC) and Air Force Logistics Command (AFLC)

specifying that Warner-Robins Air Logistics Center (ALC) would develop
the TPSs in-house. This agreement was based on anticipated savings in
development costs and an earlier projected fielding date (as compared
to contracting the effort with private industry) for the AMP TPSs.
Attainment of this critical repair capability is also expected to
negate the requirement for an estimated $100M in Interim Contractor
Support (ICS) costs over the period FY 91-94.

(U) FY 1988 Accomplishments:
- (U) Began development of TPSs for Shop Replaceable Units (SRUs)

for an organic depot level maintenance capability.

(U) FY 1989 Planned Program:
- (U) Continue SRU TPS development.
- (U) Begin development of TPSs for Line Replaceable Units (LRUs).

(U) FY 1990 Planned Program:
- (U) Continue SRU and LRU TPS development.
- (U) Hold Preliminary Design Review and Critical Design Review for

LRU TPS development effort.

(U) FY 1991 Planned Program:
- (U) Complete SRU TPS development.
- (U) Continue LRU TPS development and begin LRU TPS Independent

Validation and Verification (IV&V).

(U) Program to Completion:

- (U) Complete LRU TPS development and IV&V.

(U) WORK PERFORMED BY: The F-ill AMP contractors are General Dynamics
Corporation, Ft. Worth, TX for the FB-I11 aircraft; and Grumman
Aerospace Corporation, Bethpage, NY for the F-Ill A/E and EF-il1
aircraft. Development of the TPSs is being performed in-house by
Warner-Robins ALC, GA.

(U) RELATED ACTIVITIES: Not Applicable.

(U) OTHER APPROPRIATION FUNDS

AIRCRAFT PROCUREMENT (3010) FUNDS ($ in Thousands):

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Cost 190,000 87,426 36,576 49,597 8,000 857,399

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.
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A. (U) RESOURCES ($ in Thousands)
Project Title: F-ill Digital Flight Control System (DFCS)

Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

F-111 Digital Flight Control System (DFCS)

13,556 17,340 16,479 5,700 1,201 63,441

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The

DFCS is a Class IV-A safety modification that replaces the electronic
portion of the F/FB/EF-I11 flight control system with a modern
state-of-the-art digital computer and sensors. This project will also
improve the critical interfaces of the flight control system by
incorporating the on-board autopilot and low altitude monitor, and
monitoring the terrain following radar systems. As a by-product of
this safety modification, the system reliability of the flight control
system will be improved from the current 60 hours to 1750 hours.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Complete Critical Design Review.
- (U) Modify first F-ill test aircraft and perform functional flight

check.
- (U) Begin Development Test and Evaluation (DT&E) for the F/FB-l11

aircraft.

2. (U) FY 1989 Planned Program:

- (U) Begin durability testing, reliability growth testing and
combined DT&E/IOT&E on the FB-lilA.

- (U) Begin Test Program Set (TPS) development.

3. (U) FY 1990 Planned Program:
- (U) Complete DT&E/IOT&E on the FB-1ilA (SAC configuration).
- (U) Begin testing on the EF-1I1A aircraft.
- (U) Award the Low Rate Initial Production (LRIP) option.

4. (U) FY 1991 Planned Program:
- (U) Deliver six LRIP units for kit-proofing on the six models of

F-ill aircraft.
- (U) Complete development of the Maintenance Training Set (MTS).
- (U) Begin delivery of Test Program Sets.

5. (U) Program to Completion:

- (U) Program Management Responsibility Transfer (PMRT) to Air Force
Logistics Command will occur.

- (U) Full rate production and modification of all F-ill models will

be completed by FY 1995.
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D. (U) WORK PERFORMED BY: The DFCS contractor is Genera. Dynamics, Ft Worth,
TX. The F-Ill System Manager is located at Sacramento Air Logistics
Center, McClellan AFB, CA. The DFCS development effort is managed at
Aeronautical Systems Division, Wright-Patterson AFB, OH.

E. (U) COMPARISON WITH AMENDED FT 1988/1989 DESCRIPTIVE SUMMARY:

TPE OF Impact on System Capabilities Impact on Schedule IImpact on
HANGE FY 1990 Coo

Tech None None None

Schd None None None

Cost N ne None +3,817

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: Cost increase is the result of a revised

cost estimate.

F. (U) PROGRAM DOCUMENTATION:
- (U) TEMP, April 1988.
- (U) Acquisition Plan, January 1986.

C. (U) RELATED ACTIVITIES: There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

AIRCRAFT PROCUREMENT (3010) FUNDS (S in Thousands):

FY 1988 FY 1989 FT 1990 FT 1991 To Total
Actual Estimate Estimate Estimate Complete Pro ra

Cost 0 0 2,600 26,700 35,300

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

I. (U) DFCS Contract Award February 1987
2. (U) DFCS Critical Design Review February 1988
3. (U) DFCS Flight Test 3Q FY 1989 - 2Q FY 1991
4. (U) Start DFCS Kit Deliveries 4Q FY 1992
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Project Title: F-16 Squadrons

POPULAR NAME: V-16 Falcon

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

SCHEDULE FY '988 VY1989 FYI990 FY1991 To Complete
Program Milestone II
Milestones N / A N / A N / A F-16 N / A
Engineering ongoing_ Derivative
Engineering Ongoing Ongoing F-16 Derivati Block 50 Ongoing

Milestones Integ Integ Configuration F-16 Derivati Integ

Definition Integration
T&E Block 40 Sys EW suite IPE Block 50 Block 50

Milestones Integrat:ion Integration Flight Integration Integration
Testing Testing Test Testing Testing

Contract Initiate Authorize Continuing Initiate Continuing
Milestones Block 50 MSIP Follow- Effort F-16 Derivati Effort
_______ Integration on contract FSD Effort ProgramTotal

BUDGET Program Total

(SOOO) Ff1988 FY1989 FY1990 FY1991 (To Complete)
Major 1,944,000
Contract 10,800 9,800 21,000 165,800 (800,700)

Support 229,300
Contract 2,600 500 200 0 0

In-House 185,121
Support 7,321 8,000 8,100 8,2%0 (51,300)

GFE/ 101,929
Other 4,346 7,929 4,158 2,961 (22,305)

2,460,350
Total 25,067 I 26,229 33,458 176,961 1(874,305)
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B. (U) 6RIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
.here is a continuing need for modernization of the USAF and allied

tactical fighter forces. Through the turn of the century, a
multimission fighter is required to counter quantitative deficiencies
in the tactical fighter force and modernize and supplement existing
forces. The F-16C/D is intended to fulfill these requirements. It
will be employed in a complementary role to the F-15 in counter-air
missions and as a primary aircraft in the surface attack role. It will
replace aging F-4s and modernize the Air Reserve Forces. The F-16 is a
single-engine, single-seat, multirole tactical fighter with full
air-to-air and air-to-surface combat capabilities. This project
includes tasks to develop, integrate and qualify systems to enhance the
overall performance of the F-16 in the accomplishment of its missions.
These improvements are grouped into a comprehensive, cost effective
Multinational Staged Improvement Program. They include expanded air
combat identification capability, updated electronic warfare suite, and
incorporation of improved communication/identification equipment. In
addition, this project develops enhanced night, under the weather
attack capability in the air-to-ground role. Improvements include a
higher maximum takeoff weight, improved air-to-air gun sight
algorithms, digital flight controls, and improved pilot interface.
Combat capability and versatility will be increased by integration of
an Increased Performance Engine (IPE), and enhanced with the addition
of advanced air-to-surface and air-to-air missiles and munitions. To
continue to meet the increased threat of the 1990's as a complement to
the Advanced Tactical Fighter (ATF), configuration studies will be
conducted in a multinational predevelopment phase of an F-16 Derivative
effort. These studies will seek to enhance maneuverability by
increasing the size of the wing and by increasing thrust with a variant
of the IPE or ATF engine.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Continued development and testing of the improvements initiated

in FY 1987 and prior.
- (U) Continued Seek Eagle certification to include the Shrike and

HARM missiles.
- (U) Continued development of the ECCM capabilities for the APG-68

radar, and development of the All Environment Identification
system.

- (U) Development was completed on several subsystems including the
Low Altitude Navigation and Targeting Infrared for Night System,
Global Positioning System, digital flight controls, and the
Advanced Medium Range Air-to-Air Missile .

- (U) Continued development of an advanced radar warning receiver and
chaff and flare dispenser for full incorporation in future F-16
aircraft.
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2. (U) FY 1989 Planned Program:
- (U) Continue flight test and RDT&E tasks associated with Seek Eagle

and improved avionics development to meet the evolving threat of
the 1990s.

- (U) Government test support for the F-16 Air Defense Fighter.
- (U) Development of the All Environment Identification system to

improve beyond visual range identification capability and
preplanned product improvement for MK XV will be completed.

- (U) Continue the Predevelopment Phase for F-16 Derivative

configuration definition

3. (U) FY 1990 Planned Program:

- (U) Continue the Predevelopment Phase for F-16 Derivative
configuration definition

- (U) Continuation of tasks underway including radar improvements,
ECCM improvements, and additional flight testing for safety and
operational deficiencies.

4. (U) FY 1991 Planned Program:
- (U) Initiation of F-16 Derivative FSD
- (U) Continuation of tasks underway including radar improvements,

ECCM improvements, and additional flight testing for safety and
operational deficiencies.

5. (U) Program to Completion:
- (U) Completion of tasks underway including radar improvements, ECCM

improvements, and additional flight testing for safety and
operational deficiencies.

- (U) Complete full scale development of the F-16 Derivative aircraft
configuration, and flight testing for development and
operational evaluations

- (U) This is a continuing program.

D. (U) WORK PERFORMED BY: The F-16 System Program Office of the Aeronautical
Systems Division (ASD), Wright-Patterson Air Force Base OH, has
management responsibility for the F-16C/D program, F-16 Derivative

program, as well as residual development tasks identified for the
F-16A/B program. The F-16 System Program Management Division of the

Ogden Air Logistics Center, Materiel Management Directorate, Hill AFB
UT, has management responsibility for the F-16A/B program, with the
exception of residual tasks retained by ASD under the Program Management
Responsibility Transfer agreement. The major contractors are General
Dynamics, Fort Worth TX (airframe); Pratt & Whitney, East Hartford CT

and General Electric, Evandale, OH (engine); and Westinghouse, Baltimore
MD (radar). Major European manufacturers include Fabrique Nationale,
Belgium (engine); SABCA/SONACA, Belgium (aft fuselage, wings and
assembly); FOKKER, The Netherlands (center fuselage and assembly); DAF,
the Netherlands (landing gear); Per Udsen, Denmark (pylons and vertical
fin); Kongsberg Vapenfabrikk, Norway (inertial navigation set and fan

drive module); and General Electric Corporation, England (head-up

display).
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E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OFJ Impact on
CHANGE Impact on System Capabilities Impact on Schedule FY 1990 Cost

Tech Yes None +20,000

Sched None None None

Cost None None +1,133

NARRATIVE DESCRIPTION OF CHANGES
1. (U) TECHNICAL CHANGES: Conclude F-16 Derivative Predevelopment phase
2. (U) SCHEDULE CHANGES: None.

3. (U) COST CHANGES: Includes funds for government test and support of
the Block 50 Aircraft and reduction to transfer out test support
for Seek Eagle support office.

F. (U) PROGRAM DOCUMENTATION:

- (U) DCP 11120, LWF Prototype, 1 November 1972.

- (U) TAC ROC 303-76, F-16 Air Combat Fighter, 28 December 1976.
- (U) DCP #143, Multipurpose Fighter (F-16), 8 May 1978.
- (U) F-16C/D TEMP, March 1988.

G. (U) RELATED ACTIVITIES:

- (U) The Airborne Self Protection Jammer system for F-16 application is
being developed in PE 0604737F, Airborne Self Protection Jammer.

- (U) Night, under the weather attack capability is being developed for
use on the F-16 and other aircraft under PE 0603249F, Night Attack
Program and PE 0604249F, Night/Precision Attack (Low Altitude
Navigation and Targeting Infrared System for Night).

- CU) Advanced identification systems for the F-16 are being developed
under PE 0604725F, Aircraft Identification Systems, and PE 0603742F,
Combat Identificatign Technology.

- (U) Alternate and Improved performance engines are being developed for
the F-16 (and the F-15) under PE 0604218F, Engine Model Derivative
Program; and PE 0604233F, Alternate Fighter Engine Program. Engine
sustaining engineering is performed under PE 0604268F, Aircraft
Engine Component Improvement Program. A higher thrust variant
engine considered for the F-16 Derivative Program would be developed
under PE 0604218F, Engine Model Derivative Program.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.
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H. (U) OTHER APPROPRIATION FUNDS ($ in thousands)

1. (U) PROCUREMENT:
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Aircraft Procurement, (BA 01)
Funds 2,740.0 3,245.0 3,262.7 3,033.7 17,413.2 51,310.0
Quantity 180 180 150 150 840 2999

2. (U) MILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVt AGREEMENTS: The Air Force was directed in
July 1987 by the Secretary of Defense to conduct a study of F-16
derivatives ,:hich would be suitable for a mid-1990s complement to the
ATF and would be attractive to the European Participating Governments
(EPC) in the F-16 program. Since then we have established the
framework for the F-16 Derivative program as a three-phase cooperative
program with the EPG consisting of: predevelopment, development, and
production. In May 1988, an agreement for the predevelopment phase was
signed by the U.S. and all the EPG except Belgium, who had to
coordinate it with the recently formed new government. Belgium has
still not signed and is under heavy pressure from the French to commit
to the Rafale. The purpose of the predevelopment phase is to explore
the feasibility of upgrades to F-16 aircraft (production and retrofit)
which will consider avionics, propulsion, and aerodynamic
improvements. The EPG do not have a near term requirement for a new
aircraft. However, they do need a mid-life update (MLU) for their
existing F-16s. Thus, to reach agreement with the EPG, it was
necessary to include MLU in the predevelopment program. DOD funding
for the first two years of the predevelopment phase will come from the
NATO R&D appropriation (Nunn Amendment) as follows: FY88 $5.OM, FY89
$7.5M.
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lies

POPULAR NAME: F-15 Eagle
A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

SCHEDULE FY 1988 FY1989 FY1990 FY1991 To Complete
Program
Milestones N / A N / A N / A N / A N / A

Engineering Ongoing Ongoing Ongoing Ongoing Ongoing
Milestones Integ Integ Integ Integ Upgrades

T&E ALQ135 QRC MSIP IPE Nuclear Cert Follow on
Milestones DT&E/OT&E /AMRAAM Flight Flight test Weapons Integ

Flt Test Flt Test Test Flt Test
Contract VHSIC Complete SRAM T F-15E IPE
Milestones Computer F-15E Integration Integr N / A

Start Contract Start Complete
BUDGET * Program Total
($000) FY 1988 FY1989 FY1990 FY1991 (To Complete)
Major
Contract 73,644 53,089 85,688 88,989 2,779,322

_________ __________(97.428)

Support
Contract 0 0 0 0 0

In-House
Support 21,710 32,921 36,455 14,903 368,329

(35,900)
GFE/
Other 3,845 1,600 2,500 2,100 351,849

(4,972)

99,199 87,610 124,643 101,792 3,499,500
Total (138,300)

• FY 1988/1989 reported under PE 0207130F (including Proj 0132).
FY 1990 and out funds from PE 0207130F included in this Summary.
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B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
F-15 is the most capable fighter in the world today. As such, it is the
cornerstone to the accomplishment of all other tactical missions. With
conformal fuel tanks, the F-15 can deploy worldwide with minimal tanker
support and arrive in a combat ready configuration. The F-15E retains
the basic air-to-air capability and adds systems necessary to meet the
requirement for an all weather, deep penetration and night/ under the
weather air-to-surface attack. However, the Soviet/Warsaw Pact threat
continues to grow quantitatively and qualitatively with their new
generation of aircraft possessing all-weather detection and kill
capabilities. To maintain the F-15"s superiority against the threat in
the late-1980s and through the 1990s, avionics, armament, airframe, and
engine improvements are required. Avionics changes which exploit proven
technological advances are being incorporated into the F-15 to provide
expanded air combat identification (ID) capability and an updated
electronic warfare suite. Further, this project develops enhanced
capability for the air-to-ground role. In addition, overall combat
capability will be increased by integration of an Increased Performance
Engine (IPE), and a Very High Speed Integrated Circuit (VHSIC) central
computer (CC) to solve memory and throughput limitations.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Continued devslopment and testing of the improvements initiated

in FY 1987 and prior.
- (U) Final design, test and checkout of all MSIP changes and peculiar

support equipment to ensure system compatibility, continued IPE
integration, VHSIC CC, RF compatibility efforts, and continued
Electronic Counter-counter Measure (ECCM) enhancements. The

upgraded systems serve as a baseline for the F-15E aircraft.

2. (U) FY 1989 Planned Program:
- (U) Complete F-15E contract previously reported in PE 0207130F/

Project 0132.
- (U) Continue development and testing of the improvements initiated

in FY 1988 and prior.
- (U) Continue flight test and RDT&E tasks associated with Seek Eagle,

Phase IV Tactical Electronic Warfare System (TEWS) integration,

ALQ-135 Band 1.5/3 jammer integration, TEWS Intermediate Support
System (TISS) development, IPE integration, Global Positioning
System (GPS), VHSIC CC, RF compatibility, advanced algorithm
dual mode recognizer (DNR), Memory Module Test System (MMTS) and

radar module tcst station.
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3. (U) FY 1990 Planned Program:
- (U) Continue flight test and RDT&E tasks associated with Phase IV

Tactical Electronic Warfare System (TEWS) integration, ALQ-135

Band 1.5/3 jammer integration, Increased Performance Engine
(IPE) integration, VHSIC CC development, RF compatibility
efforts with emphasis on hardware definition and modification,
advanced algorithm ECCM and combat identification improvements,
integration with the common tactical mission support system and
radar module test station development.

- (U) Begin integration of SRAM T, the standard crash survivable
flight data recorder, a ground collision avoidance system, and
development of an improved vertical stabilizer.

4. (U) FY 1991 Planned Program:
- (U) Continue flight test and RDT&E tasks associated with Phase IV

Tactical Electronic Warfare System (TEWS) integration, ALQ-135
Band 1.5/3 jammer integration, TASM integration, VHSIC CC
development, RF compatibility efforts with emphasis on Full

Scale Development and flight test, advanced algorithm ECCM and
combat identification improvements, and the common tactical

mission support system
- (U) Complete efforts on the integration of the Increased Performance

Engine (IPE), the standard crash survivable flight data recorder
and the ground collision avoidance system.

- (U) Complete radar module test station development, and the improved
vertical stabilizer.

- (U) Begin air-to-ground software improvements.

5. (U) Program to Completion:
- (U) Completion of tasks including radar improvements, ECCM improve-

ments, added capability for electronic warfare test equipment, and
flight testing for safety and operational deficiencies.

D. (U) WORK PERFORMED BY: The F-15 development program is being managed by the
F-15 Program Office, Aeronautical Systems Division, Wright-Patterson Air
Force Base OH. McDonnell-Douglas Corporation, St. Louis MO, is the
prime contractor for development and production of the F-15 aircraft.

Pratt & Whitney division of the United Technology Corporation, West Palm
Beach FL, is the engine contractor. Hughes Aircraft Company, Culver
City CA, is the radar subcontractor to McDonnell-Douglas Corporation.

Northrop Corporation, Rolling Meadows IL, is responsible for the ALQ-135
Internal Countermeasures System. Loral Corporation, Yonkers NY, is
responsible for the ALR-56C Radar Warning Receiver.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF impact on
CHANGE IImpact on System Capabilities IImpact on Schedule IFY 1990 Cost

Tech Yes None +46,495

Sched None None 0

Cost None None +19,800
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NARRATIVE DESCRIPTION OF CHANGES
1. (U) TECHNICAL CHANGES: FY 1990 RDT&E changes are due to the addition

of the VHSIC Central Computer for increased thruughput and memory
capability; SRAM T integration into the F-15E; incorporation of
the Standard Flight Data Recorder and a Ground Collision Avoidance
System for flight safety; a High Accuracy Algorithm for improving
combat ID capability; and an Improved Vertical Stabilizer for
reliability and maintainability.

2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: Revised cost estimates for flight test, radio

frequency compatibility efforts, and annual software updates to
meet the evolving threat.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAC ROC 9-68, February 1968
- (U) DCP #19, Rev C, May 1977 as amended February 1980
- (U) TAP SON 321-82, November 1984
- (U) F-15E TEMP, November 1987

G. (U) RELATED ACTIVITIES:
- (U) The Tactical Electronic Warfare System for F-15 application is being

developed in PE 0604241F (Consolidated EW Programs).
- (U) The Joint Tactical Information Distribution System (JTIDS) is being

developed for use on multiple aircraft including the F-15 under PE
0604754F (JTIDS).

- (U) The Low Altitude Navigation and Targeting Infrared System for Night
(LANTIRN) is being developed for the F-15E under PE 0604249F
(Night/Pre'cision Attack).

- (U) The Increased Performance Engine (IPE) is being developed under PE
0604223F (Alternate Fighter Engine).

- (U) The F-15 Ring Laser Gyro inertial navigation unit is being developed
for F-15E production and subsequent F-15A-D retrofit under PE
0604201F (Aircraft Avionics Equipment Development).

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in thousands):

1. (U) PROCUREMENT:

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Aircraft Procurement, (BA 01)
Funds 1,510,700 1,484,731 1,571,523 1,528,524 3,857,600 30,033,800
Quantity 42 36 36 36 78 1152

2. (U) MILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.
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A. (U) RESOURCES ($ In Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

327B F-4G Wild Weasel Squadrons
7,621 4,487 2,000 0 0 59,226

3779 Follow-on Wild Weasel
0 0 1,149 12,085 Cont Cont

Total 7,621 4,487 ,149 12,085 Cont Cont

B. (U) BRIEF DESCRIPTION OF ELEMENT: This element provides funds for
development and support of the Air Force's manned lethal defense
suppression weapon system(s). The F-4G Wild Weasel is the only
operational destructive defensive suppression weapon system currently
in the Air Force inventory. It is specifically designed to
automatically detect, identify, locate, and destroy the radars
supporting hostile surface-to-air missile (SAM) systems. F-4G
armaments consist of anti-radiation missiles, standoff guided
munitions, and conventional F-4 weapons. F-4G Initial Operational
Capability (IOC) was achieved on 1 April 1979. The requirement for a
Follow-on Wild Weasel (F-WW) weapon system, Statement of Operational
Need TAF 305-86, was validated on 4 November 1987. The basis of this
requirement is the need to maintain a supportable, flexible and
effective destructive capability against enemy SAM system radars
throughout and beyond the 1990s. F-WW is a FY 1990 new start.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN BOTH FY 1990 AND
FY 1991:

(U) 327B, F-4G Wild Weasel Squadrons: The APR-38 Radar Warning and
Attack System is the backbone of the F-4G Wild Weasel. As signal
complexity and density increased due to the fielding of new threat
systems, the need to improve the F-4G Wild Weasel weapon system was
evident. The APR-38 Performance Update Program (PUP) and F-4G/F-16
Targeting Modem for the hunter/killer scenario respond to this
requirement. The R&D effort is to update the capabilities of the
F-4G so it can contend with the exotic threat radars of the SAM
systems being deployed now and through the 1990's.

(U) FY 1988 Accomplishments:
- (U) APR-38 PUP Phase II development contract terminated

Mar 88 due to the contractor's failure to perform.
- (U) APR-38 PUP Phase I, WASP computer, production

deliveries began first quarter of FY 88.
- (U) F-4G/APR-38 PUP Phase I was IOC in Jul 88.

S0587
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Program Element: #0207136F Project Number: #327B
Title: F-4G Wild Weasel Squadrons Budget Activity: #4--Tactical Programs

(U) FY 1989 Planned Program:
- (U) Complete production deliveries of WASP computers in

third quarter FY 89.
- (U) Full operational capability, fourth quarter FY 89.
- (U) Complete residual tasks resulting from PUP Phase II

termination.
- (U) Program management responsibility transfer, second

quarter FY 89.

(U) FY 1990 Planned Program:
- (U) Trial install of the F-4G/F-16 Targeting Modem into

the F-4G.
- (U) Develop technical data package for F-4G airframe

integration.
- (U) Initial purchase of F-4G/F-16 Targeting Modem.
- (U) Identify support equipment for Targeting Modem.

(U) FY 1991 Planned Program: Not Applicable.

(U) Program for Completion: Not Applicable.

,U) Work Performed By: McDonnell Douglas, St Louis MO, is the primary
contractor for the F-4G Wild Weasel Performance Upgrade Program (PUP).
Sperry Univac, Minneapolis MN, is producing the PUP Phase I, WASP computer.

Air Force Systems Command is responsible for development. Odgen Air
Logistics Center UT is responsible for management and installation of the
subsystems into the F-4G aircraft.

U) Related Activities:
- (U) Program Element #0604270F (Electronic Warfare Development).

- (U) Program Element #0207313F (Imaging Infrared Maverick) and Program
Element #0207126F (High Speed Anti-Radiation Missile).

- (U) Program Element #0207133F (F-16 Squadrons).

- (U) No unnecessary duplication of effort within the Air Force or the

Department of Defense is being performed.

(U) Other Appropriation Funds:

FY 1988 FY 1989 FY 1990 FY 1991 To
Actual Estimated Estimated Estimated Complete

Targeting Modem
(3010) BP 1100 0 0 12,300 8,700 1,100

(U) International Cooperative Agreements: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207136F Project: #3779
PE Title: F-4G Wild Weasel Squadrons Budget Activity: #4-Tactical Programs

Project Title: Follow-on Wild Weasel (F-WW)

POPULAR NAME: Not Applicable

A. (U) SCHEDULE/BUDGET INFORMATION ($ In Thousands):

:SCHEDULE FY 1988 FY 1989 FY 1990 FY 1991 To Complete
IProgram MSI II
:Milestones ,Mar 90
1EngineeringJ1 -
:Milestones ___

;T&E
'Milestones _ _
;Contract Dem/Val
:Milestones Oct 9o
;BUDGET
1(sooo),_ I,
,Major ,
Contract 9600 TBD

iSupport

1Contract 700 2000 TBD

;ln-House I I
:Support 449 485 TBD

IGFE/ i
!Other 0 0 TBD

I II I

:Total 1149 12085 TBD
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Program Element: #0207136F Project: #3779
PE Title: F-4G Wild Weasel Squadrons Budget Activity: #4-Tactical Programs

B. ((AJ BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

a. ((A. OUSD(A) mission area #224, Defense Suppression, highlights the
responsibility of the Tactical Air Forces (TAF) to develop and
maintain the Electronic Combat (EC) mix required to contain
friendly air attrition rate to less than

for the duration of a
conflict.- A key element of the current Defense Suppression mix
is the F-4G Wild Weasel aircraft which provides a manned lethal
defense suppression capability. The F-4G Wild Weasel aircraft
has a dedicated mission of real time attack against mobile/fixed,
land and sea based, enemy SAM systems. The F-4G weapon system's
service life is due to end in the 1998-2004 time frame which will
cause a shortfall in the Air Force's lethal defense suppression
capability. A Weapon System(s) must be developed and fielded in
time to offset this shortfall. F-WW is an FY 90 new start.

b. (4L Threat base for lethal defense suppression includes the existing
SAM threat systems plus large numbers of newer, highly mobile
systems with radars having exotic waveforms
capability, or low probability of intercept emitters.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments: Not Applicable.

2. (U) FY 1989 Planned Program:
- (U) Establish a program office.
- (U) Define and initiate studies to examine/evaluate system

concepts for accomplishing lethal Defense Suppression in
1995-2005 timeframe.

- (U) Perform force mix studies to examine the cost effectivity
of manned/unmanned platforms and evaluate their roles/
missions.

3. (U) FY 1990 Planned Progam:
- (U) Complete system concept studies/evaluation.
- (U) Complete program Phase 0 documentation requirements.
- (U) Accomplish Milestone I review.
- (U) Initiate Demonstration/Validation (Dem/Val) phase.

4. (U) FY 1991 Planned Program:
- (U) Award Dem/Val contracts.
- (U) Update system concept, acquisition strategy and other

program documents.

5. (U) Program Plan to Completion:
- (U) Complete Dem/Val.
- (U) Accomplish Milestone II, III, IV reviews.
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Program Element: #0207136F Project: #3779
PE Title: F-IG Wild Weaseal Squadrons Budget Activity: #4-Tactical Programs

D. (U) WORK PERFORMED BY: Air Force Systems Command's Aeronautical Systems
Division, Dayton OH, is the developing activity. Air Force Studies
and Analysis, Washington DC, and Air Force Electronic Warfare Center,
San Antonio TX, are performing operational assessments of various
system concepts and force mixes. Ball Systems Inc., San Diego CA, is
performing system concept evaluation studies.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY: Not
applicable. This is an FY 90 new start.

F. (U) PROGRAM DOCUMENTATION:
- (U) Defense Guidance section III subsection I, Force Modernization,

paragraph 3b.
- (U) OUSD(A) Mission Area #224, Defense Suppression.
- (U) TAF SON 305-86, 4 Nov 87.
- (U) Program Decision Memorandum, 14 Jul 88.

G. (U) RELATED ACTIVITIES:
- (U) Program Element #0207316F, Tacit Rainbow.
- (U) Program Elemert #0604242F, Advanced Tactical Aircraft (ATA).
- (U) Program Element #0603109F, INEWS/ICNIA.
- (U) Program Element #0207162F, High Speed Anti-Radiation Missile.
- (U) No unnecessary duplication of effort within the Air Force or the

Department of Defense is being performed.

H. (U) OTHER APPROPRIATION FUNDS:

I. (U) PROCUREMENT: Not Applicable.

2. (U) MILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: To be determined during CE phase.

J. (U) TEST AND EVALUATION DATA: To be accomplished during Dem/Val phase.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207162F Budget Activity: #4 - Tactical Programs
PE Title: Tactical Air-to-Ground Missiles

A. (U) RESOURCES ($ in Thousands)

Proiect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
TteActual Estimate Estimate Estimate COMvlete Pogr

2330 High Speed Antiradiation Missile
2,044 3,881 2,485 497 -0- 42.680

B. (U) BRIEF DESCRIPTION OF ELEMENT: This element supports two upgrades to
the High Speed Antiradiation Missile (HARM) guidance section:

Block III and Block IV. The Block III upgrade, baseline for HARM C
(Block IV and Lower Cost Seeker (LCS)), will correct system
deficiencies, refine guidance, and provide increased capabilities
against current threats. HARM Block IV will address antenna,

receiver, and video processor hardware and software changes to the
HARM guidance section improving HARM's performance against new and
anticipated threats. Block IV and LCS are interchangeable and are in
direct competition for HARM C production beyond contract year 1992.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Prolect 2330. HARM:

(U) FY 1988 Accomnlishments.
- (U) Block III software CDR, coding and validation completed

- (U) Flight testing and aircraft OFP integration testing
started

- (U) Block IV contractor test and evaluation (CTE) scarted

(U) FY 1989 Planned Program:
- (U) Block III - complete combined DT/IOT&E testing (163

captive flights and 9 firings).
- (U) Block IV - complete CTE (31 captives, 5 firings). Start

delivery and developmental testing (DT) of pre-production
missiles (PPM) seekers.

- (U) Develop and test support equipment hardware and software
updates

(U) FY 1990 Planned Program:
- (U) Block III - Conduct OT-IIIB testing (12 captive flights,

6 firings). Develop support equipment updates.

- (U) Block IV - complete PPM delivery. Complete DT-IIIB

testing (151 captives, 8 firings). Start OT-IIIA(IOT&E).
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Program Element: 0 Budget Activity: #4 - Tactical Programs
PE Title: Tactical Air-to-Ground Missiles

(U) FY 1991 Planned Program:
- (U) Block IV - Develop support equipment updates. Complete

OT-IIIA(IOT&E).

(U) Proaram to Completion: Program vill be completed in FY 1991.

(U) WORK PERFORMED BY: The Air Force program management is
provided by the Armament Division, Eglin AFB FL. Government
facilities used include the following: Aeronautical Systems
Division, Wright-Patterson AFB OH; Naval Weapons Center, China
Lake CA; Pacific Missile Test Center, Pt Mugu CA; and the Air
Force Flight Test Center, Edwards AFB CA. Air Force
participation in joint operational testing will be conducted
by the Air Force Operational Test and Evaluation Center,
Kirtland AFB NM. The prime contractor for this effort is
Texas Instruments, Incorporated, Dallas TX.

(U) RELATED ACTIVITIES:
- (U) Program Element #0603320F, Lower Cost Antiradiation

Seekers.
- (U) Program Element #0207317F, HARM Improved Seeker
- (U) Program Element #0207136F, F-4G Wild Weasel Squadrons.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS:

Missile Procurement (BA 4)
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Esiate C2mnlete Progran

Cost 360,500 212,270 59,436 0 478,870 2,534,276
Quantity 1531 893 276 0 2000 9023

(U) INTERNATIONAL COOPERATIVE AGREEMENT: Not Applicable
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 00207163F Project Number: IM7
Title: Advanced Medium Range Air- Budget Activity: #4 - Tactical Programs

A. (U RESOURCES ( in Thousands)
Proiect Title AMRAAM Pre-Planned Product Improvement (P31)
Popular FY 1988 FY 1989 Fy 1990 FY 1991 To Total

aActual Estiate Etmate Estimate Cmi2e Progr

AMRAAM P31
0 0 14,929 24,878 148,862 188,669

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The
current Air Force/Navy developed AMRAAM responded to an urgent need of

the US and NATO Tactical Air Forces which required a high performance

missile to help compensate for the numerical advantage of Varsaw Pact

fighter/interceptor aircraft. The AMRAAM Pre-Planned Product
Improvement (P31) program, an FY 1990 new start, provides for a
sustaining research and development program which enhances the
missile's capability and operational flexibility against new projected
threats, maximizes its compatibility with the Advanced Tactical Fighter

(ATF), incorporates high payoff technology developments, and
investigates new variants and/or alternate missions that can utilize
many of the current AMRAAM attributes.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments: Not Applicable

2. (U) FY 1989 Planned Program: Not Applicable

3. (U) FY 1990 Planned Proaram:
- (U) Initiate ATF compatibility improvements for compressed carriage

and data link upgrades.
- (U) Initiate Electrically Erasable Programmable Read Only Memory

(EEPROM) and advanced data processor development to provide for
field level reprogramming of the missile and provide for
expanded memory/throughput.

- (U) Initiate Electronic Counter-Countermeasure (ECCM) upgrade to
counter postulated countermeasures improvements.

- (U) Initiate missile fuze improvements for increased performance
against low radar cross section targets and fuze
countermeasures.

4. (U) FY 1991 Planned Proaram:
- (U) Continue development of improvements started in FY 1990.
- (U) Provide for proof of manufacture and qualification hardware,

missile integration, simulation, and free-flight missile

testing.
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Program Element: #0207163F Project Number: 2
Title: Advanced Medium Range Air- Budget Activity: #4 - Tactical Programs

to-Air Missile

5. (U) Program to Comuletion:
- (U) Complete missile upgrade projects begun in FY 1990.
- (U) Apply technology advances such as Very High Speed Integrated

Circuits (VHSIC) for countermeasure enhancement and solid state
electronic safe, arm and fuze devices for improved safety.

- (U) Define and pursue additional changes required to enable the
missile to counter the evolving threat.

D. (U) WORK PERFORMED BY: This project is managed by the AMRAAM Joint System
Program Office at the Armament Division, Eglin AFB FL. Hughes Aircraft
Company, Canoga Park CA was the FSD contractor. Production contracts
have been awarded to Hughes Aircraft Company, Tucson AZ and Raytheon
Company, Bedford MA. P31 contracts will be competitively awarded.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

Not Applicable. This is a new start for FY 1990.

F. (U) PROGRAM DOCUMENTATION:

- (U) ROC/JSOR Sep 78
- (U) HENS Nov 78
- (U) SOC Jul 86
- (U) TEMP Jun 87
- (U) DCP Apr 87
- (U) STAR Apr 87

G. (U) RELATED ACTIVITIES:

- (U) AMRAAM integration with the following programs
PE #0207130F, F-15
PE #0207133F, F-16
PE #0603230F, #0604239F, Advanced Tactical Fighter
PE #0205667N, F-14
PE #0204136N, F/A-18
PE #0604314N, AMRAAM (Navy)

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS

Missile Procurement (BA 4):

FY 1988 FY 1989 FY 1990* FY 1991 To Total
Actual Estimate Estimate Estimate ComE1ete Pro2ra3

Cost 673,127 801,117 913,745 922,752 3,485,183 7,646,682
Quantity 400 874 1,438 2,200 12,004 17,108

* Does not include $4.667 million and 12 missiles funded in PE 0207590F,
SEEK EAGLE
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Program Element: #0207163F Project Number: 377
Title: Advanced Medium Rance Air- Budget Activity: 04 - Tactical Proerams

to-Air Missile

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: No cooperative agreements with
Foreign Nationals exist at this time for a P3H version of the AMRAAN
Missile System. However, under PE 0604314F (AMRAAM FSD), the
governments of the Federal Republic of Germany (GE), the United Kingdom
(UK), and the United States (US) signed a Memorandum of Understanding
(MOU) concerning development and production of the ANRAAM and the
Advanced Short Range Air-to-Air (ASRAAM) missile. Under the MOU, GE
and UK may establish their own production line, coassemble the missile,
or buy through Foreign Military Sales to acquire the AMRAAM.

J. (U) MILESTONE SCHEDULE:

1. (U) Awarded Full Scale Development contract December 1981
2. (U) Milestone IIIA (Lov Rate Initial Production) June 1987
3. (U) Milestone IIIB (Full Rate Production) September 1989
4. (U) Initial Operational Capability October 1989

5. (U) Award Initial AMRAAM P31 Contracts 1st Qtr 1990
6. (U) P31 Missile Free Flight Test Initiated lst Qtr 1993
7. (U) P31 First Production Delivery 3rd Qtr 1994

(Lot VII Block change)
8. (U) Additional Production Changes 4th Qtr 1995

(Through Lot X)
9. (U) Final Production Deliveries (Lot XI) 3rd Qtr 1999
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207168F Project Number: 2827,
PE Title: F-111 Self Protection Systems Budget Activity: #4

A. (U) RESOURCES ($ In Thousands)

Proect Title: Radar Warning Receiver for F/FB/EF-111

Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Proram
None

73 0' 10,560 11,609 2,046 24,288

' FY 1989 funds contained in PE 60427OF

B. L BRIEF DESCRIPTION OF ELEMENT: This element funds the development,
integration, and test of updated electronic countermeasures and
radar warning systems for F/FB/EF-111

(Through FY 1988 this PE contained funding
primarily for the ALQ-XXX jammer competition. This ias cancelled
in February 1987 due to excessively high bids. A restructured ECM
upgrade plan that stays within previously programmed amounts was
adopted in September 1987.) There was no RDT&E funding for the
RWR in FY 1987 & FY 1988, but the RWR and jammer programs were
begun in FY 1983 under special access program elements. All funds
for these programs were transferred out of the special access
program elements for FY 1987 and brought into Program Element
27168F. Budget is based on contractor estimates. The radar
warning receiver (RWR) (ALR-621) is in full-production stage for
the F/FB-111; additional development is required to adapt it to
the EF-11A. Funding shown is to complete this task.

C. PROGRAM ACCOMPLISHMENT AND PLANS

1. (U) FY 1988 Accomplishments:
- (U) Entered production on ALR-621 for F/FB-111

2. (U) FY 1989 Planned Program:
- (U) Define system configuration for the EF-111 RWR upgrade
- (U) Develop System Performance Specifications
- (U) Begin engineering design
- CU) Procure GFE to equip integration test stand

3. (U) FY 1990 Planned Program:
- (U) Continue engineering design

(U) Begin testing EF-111A and ALR-621 modiations necessary to
install and integrate ALR-621 on the EF-111A

(U) Procure four (4) production EF-111A configured systems to
use for test and integration
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Program Element: #0207168F Project Number: 2827
PE Title: F-111 Self Protection Systems Budget Activity: #4

4. (U) FY 1991 Planned Projm:
- (U) Continue integration and test of the ALR-621/EF-111A

configuration
- (U) Define and develop unique support requirements for the

ALR-621/EF-111
- (U) Define production configuration

5. Program to Completion:
- (U) Incorporate final changes into production designs

D. (U) WORK PERFORMED BY: Dalmo Victor Corporation of Belmont,
California is the primary contractor for the ALR-621 program.
Air Force Systems Command is responsible for development, test,
and integration. Warner Robins Air Logistics Center is
responsible for procuring production systems and installation of
the ALR-621 into the EF-111 aircraft.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF I IImpact on - Impact on

CHANGE 1 Impact on System Capabilities I Schedule I FY 1990 Cost

Tech None None None

Schd None None -100

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: Fiscal Adjustment

F. (U) PROGRAM DOCUMENTATION: TAF SON 304-80

G. (U) RELATED ACTIVITIES: This effort is related to the EF-IIA
Tactical Jamming System Upgrade Program (PE207252F). There is no
unnecessary duplication of effort within the Air Force or the
Department of Defense

H. (U) OTHER APPROPRIATION FUNDS: ($ IN THOUSANDS)

FY 1988 FY 1989 FY 1990 FY 1991
Actual Estimated Estimated Estimated

Aircraft Procure-
ment BA 7' 50,900 59,400 66,400 38,700

*ALR-621 production for F/FB-111
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Program Element: #0207168F Project Number: 2827
PE Title: F-111 Self Protection Systems Budget Activity: #4

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE:

1. (U) Complete Project Definition Phase Sep 89
2. (U) Begin FSD FY 1/90
3. (U) Begin Flight Test FY 1991
4. (U) Production Decision FY 1992
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PY 1990/1991 BIERIL F&E DECRIPIVE SM4M

Program Element: 0207215F Project Number: 3314
PE Title: TR-1 Sauadrons Budget Activity: #4 - Tactical Programs

A. (U) FESMiCE: ($ In Thousands)
Project Title TR-I
Popular FY 1988 FT 1989 Fy 1990 Fy 1991 To Total

Name Actual Estimate Estimate Estimate Qalete Prour

TR-l
70,517 100,775 110,710 53,311 Continuing N/A

B. (4) 13RIEF DESRIprlcN OF MISsION REQUI AND SYSTEM CAPABILITIES; The
TR-I Tactical Reconnaissance System provides the United States and
allied forces in the NATO Central Region with near-real-time
battlefield surveillance usinc fthe
Advanced Synthetic Aperture Radar System (ASARS-2) imaging rad r
carried aboard the TR-I aircraft. This sensor information will be
exploited in the TR-l Ground Station (TRIGS) located

The TR-l program develops
nonsensor related segnents of the ground station and integrates these
elements into a warfighting capability. These segments of the ground
station provide mission planning and control, communications, and
imagery processing and exploitation. It also provides the means to
coordinate the activities of the various sensor exploitation segments
to form an integral battlefield reconnaissance system.

C. (U) PCGRAM AQC~PLIS!*4ETS AND PLANS:

I. (U) FY 1988 Accomplishments:
- (U) The prototype of the TRIGS design (TR-l Exploitation and

Deaonstration System (TRS)) successfully underwent software
security accreditation and received permission to provide
computerized access to communications netvrks.

- (U) A Critical Design Review of the TRIGS hardware and software was
completed with the integrating contractor.

- (U) Procurement of long lead hardware items began.
- (U) Final approval of the construction site was received from the

German goverrment, and 100 percent design of the TRIGS bunker
was finalized.

2. (U) FY 1989 Planned Program:
- (U) Construction of the NATO funded bunker will begin.
- (U) Major hardware procurement and assembly will continue.
- (U) The ASAM Processing Segment will undergo acceptance tests and

be delivered for integration at the contractor's facility.
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Progran Element: 0207215F Project Number: 3314
PE Title: TR-l Sauadrons Budget Activity: #4 - Tactical Programs

- (U) A program restructure contract will be awarded to perform
extended CONUS testing and to compensate for the
nonavailability of the TRIGS bunker.

- (U) A study to investigate the use of Enhanced Mbving Target
Identification in TRIGS will be initiated.

- (U) Developent of a dual data link to support Army requirements
will be initiated. Five engineering development models will be
prded.

3. (U) FY 1990 Planned Prooam:
- (U) Construction of the TRIGs bunker continues into final stages.
- (W System level integration of TRIGS will comience at the

contractor's facility with delivery of the cmmunications.
imagery exploitation,

(U) Owus flight testing ot all the operational segments of TRIGS
working together will begin.

4. (U) FY 1991 Planned Program:
- (U) Construction of the TRIGS bunker will be finished.
- (U) Testing at the contractors facility will be completed and the

system shipped overseas for installation in the bunkered
facility.

5. (U) Proram to Copletiont
- Wi _The first TRIGS will achieve initial operational capability in

- (U) A transportable imagery capability will be developed in lieu of
a second copy of the TRIGS capability, as originally planned.

- (U) Cperational testing of TRIGS will be conducted by AF= and
identified deficiencies will be corrected in the out-years.

D. (U) WOW PERFCI BY: The progran office for this effort is the Air Force
Aeronautical System Division, Wright-Patterson AFB, CH. Major
contractors are Ford Aerospace Corp., San Jose, CA, and Hughes Radar
Systes Group, Culver City, CA.

E. (U) Q2.ARISCN WITH AMENDED FY 1988/89 DESCRIFTIVE SUtMARY:

TYPE OF Impact on

RW E Impact on System Caabilities Inpact on Schedule FY 1990 Cost

Tech None None None

Schd No Change Delayed 14 months See below

Cost None None None

NARRATIVE DESCRIPTICN OF CHIANGES

1. (U) TBIWICAL OIMMS: None.
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Program Element: 0207215F Project Number: 3314
PE Title: TR-1 Squadrons Budget Activity: #4 - Tactical Prorams

2. (K) SaMXE OWS: Construction start for the TRIGS bunker was
delayed frcm Sep 87 until Nov 88. Local political problems with
the German goverrment prevented issue of a construction permit
for the facility. The problem was with the e of land for
military p . Primary izvact is delay of the !nitial
Operational Capability until An
additional $26 million in operational expense will-e incurred
to keep the prototype system running longer than planned.

3. (U) =T CAG: None.

F. (U) PROGRAM DCU4WrATICN: TAP RC 315-75, All Weather Target Aoquisition
Systems, Apr 75. Mission Element Need Statement for Continuou
Battlefield Standoff Surveillance, Aug 79.

G. (U) PrATED ACTIVITIES: The Side Looking Airborne Radar (SEAR) Program
Element 0604756F, Project 2037, SEAR Sensors funds development of the
airborne radar and ground processing equipment used in the TR-1
aircraft and TR-1 ground station. There is no unnecessary duplication
of effort within the Air Force or the Department of Defense.

H. (U) a1nM APPROPRIATION FLWS (S In Thousands):

FY 1988 FY 1989 FY 1990 Total
Actual Estimate Estimate Program

Aircraft Procurement, BA 04
Funds 10,700 12,659 0 1,385,700
Quantity 0 0 0 18

Other Procurement, BA 04
Funds 0 0 5,393 Continuing

Military Construction, BA 04
Funds 0 3,850 3,800 Continuing

I. ( U i I(KAL COERTIVE AGM04NTS. The USAF has signed a memorandum
of understanding with the to ensure that the TR-1

J. (u) MILESIM SOE-EM: DATE

1. (U) First TR-1 Contract November 1979
2. (U) T Contract Award July 1981
3. (U) First TR-1 Delivered September 1981
4. (U) ASARS II Operational Evaluation November 1982
5. (U) ASARS II Production Award September 1983
6. (U) W Delivery to Europe August 1985
7. (U) TR-l Ground Station (TRIGS) Integration jovember 1990-
8. (W TRIGS I Initial Operational Capability

00602
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UNCLASSIFIED

FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE StH9*RY

Program Element: #0207217F Budget Activity: #4 - Tactical Programs
PE Title: Follow-On Tactical Reconnaissance System

A. (U) RESOURCS ($ in Thousands)
Project
Numer & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

3201 Tactical Air Reconnaissance System
32,478 45,867 65, 633 36, 375 Continuing TED

3364 Joint Services Imagery Processing System
12,311 10,200 13,000 10,000 11,535 61,749

3792 RF-16
0 0 25,415 43,149 Continuing TBD

Total 44,789 56,067 104,048 89,524 Continuing TBD

B. (U) BRIEF DESCIPTION OF ELMET: The Follow-on Tactical Reconnaissance
System (FOTR) is a key program element under the Advanced Tactical Air
Reconnaissance System (ATARS) umbrella concept. The program's primary
objective is the upgrade of tactical penetrating reconnaissance
systems. ATARS development efforts accomplished within the FOTR
Program Element consist of three development projects: Project 3201,
Tactical Air Reconnaissance System (TARS); Project 3364, Joint
Services Imagery Processing System (JSIPS) and Project 3792, RF-16.
TARS focuses on full-scale development of a family of common
electro-optical (EO) sensor suites (sensors, data-link, recorders, and
management system) for upgrade of USAF, Marine Corps and Navy manned
and unmanned reconnaissance systems. The Air Force will integrate
TARS into a tactical reconnaissance pod for carriage on the RF-16.
TARS equipment will be used as the reconnaissance payload for the
Joint Services Coamn Airframe Multiple Purpose System (JSC.AMPS). The
Navy will also upgrade the USMC F/A-18D and USN F/A-18C with TARS.
JSIPS focuses on the development of an all-Service ground exploitation
system capable of receipt, processing, and exploitation of
multi-sensor tactical imagery (EO/IR/radar). The ground station will
have commonality with Air Force manned and unmanned systems. The
RF-16 Project will develop the follow-on tactical reconnaissance pod
along with the necessary F-16 mechanization and missionization to
allow this aircraft to perform the reconnaissance mission, i.e., a
low-altitude, under-the-weather capability along with cockpit controls
and display.

OO03
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UNCLASSIFIED

FY 1990/1991 BIENNIAL RDT&E DESCRPTIVE SUMMARY

Program Elenent: # 0207217F Project Number: 3201
PE Title: Follow-Cn Tactical Reconnaissance Budget Activity: -- - Tactical

System Prgrm
Project Title: Tactical Air Reconnaissance System

POPUTAR IE: TARS
A. (U) SEG TI/BUDGT nlaOTICN ($ in Thousands):

ISCHEDJULE I FY 1988 I FY 1989 1 FY 1990 1 FY 1991 1 To Complete I
SProgram JBegin Full- I I Production I
I Milestones I Scale Devel. I N/A I N/A IDecision I Field Systen I
II I I I
IEnginerng IPreliminary lEngineer. IQualif. I
Milestonesl N/A land Critical IModel. Testing I N/A

IDesign Rev. IDelivery I I
IT&E I I I DT&E I IOT&E
Milestones I N/A I N/A I N/A I Complete I Ccrplete FY 921

Contract IFSD Contract I I I
IMilestones Award I N/A I N/A I N/A ICcstplete FSD I

II I I I II
1BUDGT I I I I Program Totall
1($000) 1 FY 1988 1 FY 1989 1 FY 1990 1 FY 1991 1 (To Conilete) I
IMajor I I I I Continuing I
lContract 1 31,574 1 43,919 1 52,275 1 33,202 1 (TBD) I
II
I support I I I Continuing I
lContract I 135 1 264 1 0 1 0 1 (TBD)

II I I I II
I In-House I I I I Continuing I
iSupport I 139 1 389 I 11,532 i 1,684 1 (TBD) I

II I I I _ _ _ _ I _ _ _I_

IEI I I I I Continuing I
lOther 1 630 1 1,295 1 1,826 I 1,489 1 (TBD)

I Continuing I
ITotal 1 32,478 1 45,867 1 65,633 1 36,375 (TD)

UNCLASSIFIED 00504



UNCLASSIFIED

Program Element: # 0207217F Project Numer: 3201
PE Title: Follow-On Tactical Reconnaissance Budget Activity: # 4 - Tactical

System Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTE4 CAPABILITIES: The
Tactical Air Reconnaisance System (TARS) is a full-scale development (FSD)
project which meets the needs of tactical camonders for responsive and
timely location and classification of tactical targets. This project
focuses on the development of a family of commn electro-optical (EO)
sensor suites (sensors, data link, recorders and reconnaissance management
system) to upgrade USAF, USMC and Navy manned and unmanned reconnaissance
systems. The Air Force will integrate TARS sensor suites into a
reconnaissance pod to be used on the RF-16 and into the reconnaissance
version of JSANPS. The RF-4C will be used as a test vehicle for TARS.

C. (U) PROGRAM ACCCPLISFROENTS AND PLANS:

1. (U) FY 1988 Acccmplishments:
- (U) Source selection completed and contract awarded May 88
- (U) Full-scale development program for EO design started
- (U) Independent Cost Analysis completed

2. (U) FY 1989 Planned Program:
- (U) Preliminary Design Review in Oct 88
- (U) Prime contractor initiates fabrication and assembly efforts

for engineering models
- (U) Contractor will initiate develop,-'nt of support equipment
- (U) Complete Critical Design Review ir Apr 89

3. (U) FY 1990 Planned Program:
- (U Nine engineering models to be delivered
- (U) Integration into platform begins

4. (U) FY 1991 Planned Program:
- (U Flight Test begins
- (U) Production decision

5. (U) Program to Completion:
- (U) Enter into production

(U) System fielded

D. (U) WORK PERFORMED BY: The contractor for EO sensor suite development is
Control Data Corporation, Minneapolis MN. The Sub-contractor for data
link development is Unisys Corp., Salt Lake City UT. The Aeronautical
Systems Division, Wright-Patterson AFB OH, has in-house management
responsibility for system development.

00605
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UNCLASSIFIED

Program Element: # 0207217F Project Number: 3201
PE Title: Follow-On Tactical Reconnaissance Budget Activity: # 4 - Tactical

System Programs

E. (U) COWAFISN WITH AMENDED FY 1988/89 DESCRIPTIVE SU44.AY:
I TYPE OF I I I Impact on I

ICHANGE I Inpact on System Capabilities I Impact on Schedule I FY 1990 Costl

Tech None None None

Sched None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHAS
1. (U) TECHNICAL CHAS: None
2. (U) SCHEDULE CHANGES: None
3. (U) COST CHANGES: None

F. (U) PROGRAM DOCU1ETATION:

- (U) TAF SON, 7 Aug 79
- (U) MENS, May 81
- (U) J 3NS, Mar 82
- (U) SDDM, 30 Mar 87
- (U) TEMP, 20 Nov 87
- (U) TAF SON 18 Dec 87
- (U) PDM, 14 Jul 88

G. (U) RELATED ACTIVITIES:

- (U) USAF/USN Memorand-n of Agreement on unmanned air
reconnaissance vehicle

- (U) Joint Program Office for Unmanned Air Vehicles. DOD
Joint Unmanned Air Vehicle Program, PE 030514D

- (U) PE 0204136N, F/A-18
- (U) There is no unnecessary duplication of effort within

the Air Force or the Department of Defense

H. (U) OTHR APPROPRIATION FUNS: Not Applicable

I. (U) INTENTIONAL COOPERATIVE AGREEMENTS: Federal Republic of Germany
Foreign Military Sales for study and subsequent integration of
Tactical Air Reconnaissance System (TARS) sensors into FRG RF-4Cs.

J. (U) TEST AND EVALUATION DATA: Not Applicable
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FY 1990/1991 BIENIAL RDT&E DESIPTIVE StRY

Program Element: # 0207217F Project Number: 3364
PE Title: Follow-O5n Tactical Reconnaissance Budget Activity: T4 - Tactical

System Programs
Project Title: Joint Services Imagery Processing System

POPULAR NAME: JSIPS

A. (U) SCHuLE/BUDT INFOPMTION ($ in Thousands):

IS==DU I FY 1988 1 FY 1989 1 FY 1990 I FY 1991 1 To Cctplete
SProgram I ProductionI
Milestonesl N/A I N/A I Decision N/A I Field System I

I Jan 90 1
Enginerng IPreliminary ICritical Des. Qualif. I
Milestones Design Review, Sys Testing N/A I N/A

I Review Per. Valid. I I
IT&E I Test I
IMilestones I N/A ]Readiness IOT&E I N/A I N/A

I Rev.DT&E I I
Contract IS/W Spec.Rev.1 IConrplete I IProduction

IMilestonesiPreliminary I N/A JFSD I N/A IOptions
I IDes. Rev. I I
1BUDT I I I I Program Totall
1($000) FY 1988 1 FY 1989 FY 1990 1 FY 1991 (To Carplete)
JMajor I I
SContract I 10,719 7,900 i 11,800 1 8,800 1 52,354) 1
I 1 1 1 1 (13,135)
[Support I
SContract 1 1,400 2,000 I 1,000 i 1,000 1 7,903
I 1 1 1 (2,503)
I Tn-House I I
ISupport 192 300 1 200 1 200 i 1,492
I 1 1 (600)
1 E/
IOther 1 0 1 0 1 0 1 0 1 0

II
I 1 12,311 i 10,200 1 13,000 i 10,000 61,749
!Total 1 1 (16,238) 1
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Program Element: # 0207217F Project Number: 3364
PE Title: Follaw- Tacical Reconnaissance Budget Activity: # 4 - Tactical

System Prorams

B. WM BRIEF DESCRIPTICN OF MISSICN EQ g AND SYSTEM CAPABILITIES: JSIPS
provides a transportable tactical capability to receive. Orocess. and
exploit, in softcopy or hardcopy,
JSIPS will provide the Tactical Arr Reconnaissance System (TARS) project
with a ground station using modular, exportable technology. Designed to
meet the Tactical coandrer' s need for timely and responsive imagery for
the detection, location and classification of tactical targets, JSIPS will
replace the present photo processing and interpretation facilities
associated with RF-4C aircraft. JSIPS will support the RF-16 and
JSCAWPS.

As part of a multi-Service program, JSIPS also supports the
USMC All Source Imagery Processor and the Army Imagery Processing and
Dissemination Processing System requirements.

C. (U) PROGRAM ACCMPLIS1*NTS AND PLANS:

1. (U) FY 1988 Acccmplishments:
- (U) Software Specification Review completed
- (U) Preliminary Design Review cmpleted
- (U) Developed standard imagery console

2. (U) FY 1989 Planned Program:
- (U) Critical Design Review
- (U) Begin JSIPS integration
- (U) Begin joint testing of the Air Force, Army and

Marine Corps Engineering Models

3. (U) FY 1990 Planned Program:
- (U) Continue testing

4. (U) FY 1991 Planned Program:
- (dJ Production decisign _
- OQ Continue testing_

5. (U) Program to Completion:
- (11 Complete testing
- Begin fielding JSIPS

D. (U) WORK PERFCRP! BY: The contractor of full-scale development of JSIPS
is E-Systems, Garland TX. Electronic Systems Division, Hanscom AFB
MA, has responsibility for in-house management.

UNCLASSIFIED 00608
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Program Element: # 0207217F Project Nurber: 3364
PE Title: Follow-On Tactical Reconnaissance Budget Activity: T4 - Tactical

System Programs

E. (U) COMPARISON WITH AMEDED FY 1988/89 DESCIPTIVE SUMMARY:

ITYPE OF I I I Inpact on i
I CHANGE I Impact on System Capabilities I Impact on Schedule I FY 1990 Cost i

Tech Yes None None

Schd None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHAS

1. (U) TECHNICAL CHANGES: Program restructured to compensate for
FY 1989 funding shortfall

2. (U) SCHEDULE CHANGES: None
3. (U) COST CHANGES: None

F. (U) PROGRAM DOCMrATION:
- (U) SOC, Jan 87
- (U) TEMP, Nov 87
- (U) SON, USAF 002-85, Feb 88

G. (U) RELATED ACTIVITIES:
- (U) MA with USA and USMC on JSIPS. PE 0603730A and

PE 0604718M.
- (U) There is no unnecesary duplication of effort within the

Air Force or the Department of Defense

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) TEST AND EVALUATION DATA: Not Applicable

00609
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UNCLASSIFIED
FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SU44@RY

Program Element: # 0207217F Project Number: 3792
PE Title: Follow-n rTactical Reconnaissance Budget Activity: #4 - Tactical

System Programs

Project Title: RF-16

POPULAR NAME: RECCE FALCON

A. (U) SCHEDULE/BUDGET INOM WION ($ in Thousands):

ISCEDULE I FY 1988 1 FY 1989 I FY 1990 I FY 1991 1 To Conplete I
I Program I I I Production
IMilestonesI N/A I N/A I N/A I I Decision I
I I I I I
IEnginerrg II IPrelim. [Critical I
Milestones N/A I N/A JDesign IDesign I N/A I
I I IReview lReview I
IT&E I I I
IMilestonesi N/A I N/A I N/A I N/A IDT&E, IOT&E I
II I I I I I
Contract I IRFP FSD I Initial
JMilestones N/A jRelease Contract I N/A Production I
I I I JAward I _ _

1BUDT I I I I Program Total
I($000) 1 FY 1988 1 FY 1989 1 FY 1990 FY 1991 (To Complete) I
I ajor I I I I I Continuing I
IContract1 0 1 0 1 TBD I TBD I (TBD) I

III I I _ _ _I_

ISupport I I I I Continuing I
IContract1 0 1 0 1 TBD I TBD (TBD) I
II I I I I I
I In-House I I I Continuing I
Isupport 1 0 1 0 1 TBD I TBD I (TBD) I
I I__ _ _ _ _ _I_ _ _ _ _ _ _I _ _ I II
iI I I I Continuing
IOther 1 0 0 1 TBD TBD I (TBD) I
II I

I I I I I Continuing I
[Total 1 0 1 0 1 25,415 1 43,149 1 (TED) 00611)

UNCLASSIFIED



UNCLASSIFIED

Program Element: # 0207217F Project Number: 3792
PE Title: Follow-n Tactical Reconnaissance Budget Activity: T4 - Tactical

System rgas

B. (U) BRIEF DESCRIPTIGN OF MISSICN REQ AND SYSTE2M CAPABILITIES: The
RF-16 project focuses on providing the existing F-16 aircraft with a
reconnaissance capability. This modification includes low-level,
night/all-weather flight capability, together with a fully integrated
tactical reconnaissance pod containing the TARS sensor suite. The cockpit
will host reconaissance control mechanisms and a reconnaissance display on
existing hardware. The RF-16 will be compatable with the JSIPS ground
station. This project builds on planning and demonstrations previously
conducted for the Follow-On Tactical Reconnaissance System.

C. (U) PROGRAM ACC LISBMENTS AND PLANS:

1. (U) FY 1988 Accomlishments: Not Applicable

2. (U) FY 1989 Planned Program:
- (U) Release Request for Proposal
- (U) Conduct Source Selection
- (U) Conduct Cockpit Missionization Simulations
- (U) Conduct Analysis of Alternative Platforms

3. (U) FY 1990 Planned Program:
- (U) Award Full-Scale Development (FSD) Contract
- (U) Preliminary Design Review

4. (U) FY 1991 Planned Program:
- (U) Critical Design Review
- (U) Continue FSD
- (U) Testing

5. (U) Program to Completion:
- (U) Production Decision
- (U) Field System

D. (U) WORK PERFORM1 BY: Contractor not yet selected. The Aeronautical Systems
Division, Wright-Patterson AFB OH, has in-house responsibility for system
development.

E. (U) CCPARISON WITH AMWED FY 1988/89 DESCIPTIVE SUMMRY:

I TYPE OF I I I Impact on I
I CHANGE I Impact on System Capabilities I Inpact on Schedule I FY 1990 CostI

Tech Addition of RF-16 as TARS Delay IOC of manned $25415
platform TARS platform for

USAF

Schd None None None

Cost None None None
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Program Element: # 0207217F Project Number: 3792
PE Title: Follow-On Tactical Reconnaissance Budget Activity: # 4 - Tactical

System Programs

NARRATIVE DESCIPTION OF aims

1. (U) TECHNICAL CHANGS: The Deputy Secretary of Defense directed that
the Advanced Tactical Air Reconnaissance System (ATARS) develop an
F-16 derivative with a tactical reconnaissance pod to perform the
tactical reconnaissance role. He further directed that the EQ
sensor upgrade for the RF-4C be cancelled. The RF-4C will still
be used as a test vehicle for the sensors. For integration into
the RF-16, $25,415 is added.

2. (U) ScHENuLE CHAS: None
3. (U) COST CHANGS: None

F. (U) PROGRAM DOC.ENTATION:

- (U) TAF SON, 7 Aug 79
- (U) MENS, May 81
- (U) JMSNS, Mar 82
- (U) SDDM, 30 Mar 87
- (U) TAF SON, 14 Apr 88
- (U) PDM, 14 Jul 88

G. (U) RELATED ACTIVITIES: There is no unnecesary duplication of effort

within the Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable

I. (U) INTEMIVAL COOPERATIVE AGRE S: Not Applicable

J. (U) TEST AND EVAluATION DATA: Not Applicable

UNCLASSIFIED 
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UNCLASSIFIED

FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0207247F Budget Activity: #4 - Tactical Programs
PE Title: Air Force TENCAP

A. (U) RESOURCES ($ in thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

0001 TENCAP
312 322 335 345 Continuing TBD

Total 312 322 335 345 Continuing TBD

B. QA BRIEF DESCRIPTION OF ELEMENT: This program responds to 1977
Congressional direction and has as its main objective the development
of procedures, tactics and interface e~uipment/software to expand
tactical use of' within an operational combat
framework as well as to influence the design and operation of

.capabilities to improve tactical support. Efforts
will include participation in tactical exercises, system interface,
software/hardware development, related developmental studies and the
development of Congressional Impact Statements for

major modifications and/or new starts in terms of their
tactical combat operations utility.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project 0001, TENCAP

(i) FY 1988 Accomplishments:
- (W.) Development of tactical impact statement

(U) For Special Project 1988 (PACEX), development of
software and interface/connectivity/procedural
evaluation planned.

S(C Development of a prototype testbed for evaluation of
CONSTANT SOURCE (a small ruqgedized transportable UHF
receipt exploitation system

at wing/squadrons).

(t) FY 1989 Planned Program:
- (Lt) Continue study of methods to
- (4) Identification of requirements for

information.
- (A) Procedural, software and hardware development and

evaluation in support of

(I FY 1990 Planned Program:
- (a) Refine software integration of multinle products

for aircrew,
- (f) Integrate CONSTANT SOURCE, iproducts.
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UNCLASSIFIED

Program Element: # 0207247F Budget Activity: #4 - Tactical Programs
PE Title: Air Force TENCAP

(14) FY 1991 Planned Program:
- () Develop down-sized wide-band transmission front end for

tactical processors for

(Air Force TENCAP is Executive Agent).

(U) Program to Completion:
- (U) This is a continuing program that will continue to

develop tactical impact statements and support tactical
exercises.

(U) Work Performed By: Air Force management of this effort is

under the Air Force Deputy Chief of Staff for Plans and
Operations, Headquarters USAF, Washington, DC.

(() Related Activities:
- (a) Procram Element

- (At) Program Element
- (J ) Program Element,

- (A) TENCAP formally interfaces with numerous
agencies, the Major Commands and their

components, the Air Staff, Office of the Secretary of
Defense, Secretary of the Air Force, and the other
Services in order to effectively influence the designs
and concepts of the,

- (U) There is no unnecessary duplication of effort within
the Air Force or Department of Defense.

(U) Other A-roRriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

00614
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207316F Project Number: N/
PE Title: Tacit Rainbow Budget Activity: #4 Tactical

Project Title: Tacit Rainbow

POPULAR NAME: Tacit Rainbow

A. (U) SCHEDULE/BUDGET INFORMATION (S in Thousands);

I I I I I I I
ISCHEDULE I FY 1988 I FY 1989 1 FY 1990 1 FY 1991 1 To Complete I
jProgram I I I ILot 1 (LRIP)I
IMilestonesl N/A I PPV Award I DAB IIIA lAward I DAB IIIB I
I I I I I
lEnginerng list free fltI 1st DT&E I I Ii
IMilestoneslApr 88 1 flt I N/A I NA I N/A I
I I I I I
IT&E I IDT&E/IOT&E IDT&E/IOT&E IFOT&E starts I
IMilestonesl N/A Istarts lends INavy OPEVAL I FOT&E ends I
I I I I I
IContract I I I llst PPV Del list Lot 1 Del I
lMilestonesi ongoing I ongoing I FSD ends 14Q FY91 14Q FY 92II I I I
[BUDGET I I I I IProgram Total*
I(SO00) I FY 1988 1 FY 1989 I EX 1990 I FY 1991 I(To ComDlete) I
IMajor I I I I I
[Contract 1 45,171 1 22,572 1 15,310 1 4,449 I 87,502* 1
1 1 I I j I (0) I
ISupport I I I I I
IContract I 22,459 I 7,360 I 2,318 1 1,100 I 33,237* I
1I I I 1 1 (0) I
lIn-House I I I I I
ISupport 1 3,565 I 1,280 1 1,365 1 1,347 1 8,433* I
1I I 1 1 (876) I
IGFE/ I I II I
lOther I 9,881 I 7,912 1 2,004 1 2,858 I 22,655* I
1I I 1 1 (0) I
ITotal I 81,076 1 39,124 1 20,997 1 9,754 1 151,827 I
1I I 1 (876) I

*Does not include FY 1987 and prior funding from a classified Program Element

UNCLASSIFIED 00615



UNCLASSIFIED

Program Element: #0207316F Project Number:N/A
PE Title: Tacit Rainbow Budget Activity: #4 - Tactical

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The
Services have an urgent need for a low-cost, programmable, loitering
missile system that can search out and attack emitting enemy radars and
jammers. The Tacit Rainbow (TR) missile will meet this requirement and
provide commanders with a weapon that can defeat/suppress the enemy's
ability to acquire and attack friendly forces and jam friendly emitters.
Both air and ground launch variants will be developed; maximum common-
ality of components between the variants is required. The system must
interface with exisjing and planned command, control, communications,
and intelligence (C I) elements to be compatible with individual and
Joint Service employment concepts. Air launch TR vehicles will be
launched from Air Force B-52 aircraft and Navy A-6E aircraft. The Army
will launch the ground launch variant from the Multiple Launch Rocket
System (MLRS). Using simplified seeker and guidance techniques and
state-of-the-art technology, this autonomous loitering weapon system is
designed to produce a viable emitter attack capability at a cost signifi-
cantly less than other anti-radiation attack weapon systems.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
. (U) Continued Full Scale Development (FSD).
. (U) Continued contractor development testing.
- (U) Started development of Tacit Rainbow mission planning software.

2. (U) FY 1989 Planned Program:
. (U) Continue FSD and begin the Air Force and Navy combined

DT&E/IOT&E test program using the B-52G and A-6E.
. (U) Continue development of the mission planning software which will

reside on the Strategic Air Command's Phase III Strategic
Mission Data Preparation System (SMDPS).

- (U) Integrate TR with a new version of the B-52G flight management
software.

. (U) Start a pre-production verification effort to build test assets
for FY 1992 testing and proof the production line.

3. (U) FY 1990 Planned Program:
- (U) Make the Milestone IIIA low rate initial production decision for

the missile.
. (U) Continue development and begin testing of the mission planning

system.

4. (U) FY 1991 Planned Program:
- (U) Continue testing of the mission planning system.
. (U) Award the Lot 1 production contract.
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UNCLASSIFIED

Program Element: #0207316F Project Number: NI
PE Title: Tacit Rainbow Budget Act'vity: #4 - Tactical

5. () Program to Completion:
(U) Conduct Follow-on Test and Evaluation with the B-52G and the

Navy operational evaluation on the A-6 in FY 1992.
(U) The Milestone IIIB full rate production decision is planned for

the beginning of FY 1993.
- (U) Develop seeker upgrades needed to meet an expanded target base.
(U) Complete production for the Air Force and Navy

- (W.) The Air Force and Navy plan to buy a total of'
air launch vehicles, respectively.

D. (U) WORK PERFORMED BY: Northrop Corporation, Ventura Division, Thousand
Oaks CA was selected as the prime contractor for Full Scale Development
and initial production of the air launch vehicles. The production facil-
ity is being built in Perry GA. Other major contractors are: Texas
Instruments, Dallas TX for the seeker; Williams International, Walled
Lake MI for the engine; and Delco Electronics, Golita CA for the mission
computer. The Tacit Rainbow development and acquisition program is
being managed by the Tacit Rainbow Joint System Program Office at the
Aeronautical Systems Division, Wright-Patterson AFB, OH. Other govern-
ment organizations participating in the development effort include Air
Force Tactical Air Command, Langley AFB VA; Air Force Strategic Air
Command, Offutt AFB NE; Air Force Logistics Command, Wright-Patterson
AFB OH; Warner-Robins Air Logistics Center, Robins AFB GA; Naval Air
Systems Command, Washington DC; Naval Weapons Center, China Lake CA;
Army Materiel Command, Washington DC; Army Missile Systems, Redstone
Arsenal AL; and Dugway Proving Ground UT.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

ITYPE OF I I I Impact on
ICHANGE I Impact on System Capabilities I Impact on Schedule I FY 1990 Cost I

TECH NONE NONE +II.9M

SCHED NONE YES NONE

COST NONE NONE NONE

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: The $11.9 million increase in RDT&E is to
develop the Tacit Rainbow (TR) mission planning software.

2. (U) SCHEDULE CHANGES: Milestone IlIA decision extended 14 months due to
delay in start of combined DT&E/IOT&E.

3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) JSOR, Dec 88 (S)
- (U) TEMP, Nov 87 (S)

00617
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Program Element: #0207316F Project Number:.NI
PE Title: Tacit Rainbow Budget Activity: 04 - Tactical

G. (U) RELATED ACTIVITIES:
- (U) TR is a Tri-Service program with the Air Force as the Executive

Service. Army and Navy personnel are integrated into the Joint Sys-
tem Program Office (JSPO). TR is DOD's weapon of choice to meet all
three Services' requirements for a loitering anti-radiation missile.

- (U) The air launch TR vehicle is compatible with Air Force and Navy
aircraft suspension equipment and multiple carriage bomb racks.

- (U) Funding for Navy peculiar Full Scale Development (FSD) and procure-
ment of TR is included in Program Element #0207316N (Tacit Rainbow).

- (U) Full Scale Development of ground launch TR is funded by the Army in
Program Element #0207316A.

S(U) There is no unnecessary duplication of effort within the Air Force or
the Department of Defense.

H. (tV OTHER APPROPRIATION FUNDS (S in Thousands):

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual ,Estimate Estimate Estimate Complete rga

Aircraft Procurement
(U) Funds 0 24,403 6,950 18,943 10,914 61,210
(U) Quantity (launchers) 0 0 6 12 13 31

Missile Procurement
(U) Funds 55.092 70.490 1.015 192,218 2.193.879 2.512.694*
( I) Quantity

Military Construction
(U) Funds 0 5,600 0 2,950 0 8,550

*Does not include FY 1987 and prior funding from a classified Program Element
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207319F Budget Activity: #4 - Tactical Programs
Title: Standoff Land Attack Missile (SLAM)

A. (U) RESOURCES ($ in Thousands)
ProJ ect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Pro r
XXXI Standoff Land Attack Missile (SLAM)

0 0 5,062 10,076 0 15,138

B. ((A) BRIEF DESCRIPTION OF ELEMENT: This Research, Development, Test and
Evaluation (RDT&E) program was established to explore the cost
effectiveness of SLAM and determine the modifications required to

incorporate it on the B-52G aircraft. Efforts will include

developing a Stores Management Overlay (SMO) software package for

the B-52G's Integrated Conventional Stores Management System

(ICSMS). This allows inflight planning and programuing of SLAM by

the B-52 crew after takeoff,

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project XXXI, SLAM: This project will develop an inflight
mission planning and programming capability for SLAM on the
B-52. When this capability is developed through an ICS14S SMO,
it can be used by SLAM or any future standoff conventional
weapon system.

(U) FY 1988 Accomplishments: Not Applicable

(U) FY 1989 Planned Program: Not Applicable

(U) FY 1990 Planned Program:
- (U) Develop SMO for B-52G ICSMS

(U) FTY 1991 Planned Program:
- (U) Continue development of SMO for B-52G ICSMS
- (U) Develop and modify B-52 for SLAM carriage
- (U) Test B-52 inflight planning and programming system for

SLAM

(U) Program to Completion: FY 1991

UNCLASSIFIED 
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Program Element: #0207319F Budget Activity: #4 - Tactical Programs
PE Title: SLAM

(U) Worked Performed By: The B-52G aircraft modification
development program for SLAM will be managed through the
established ICSMS program office at Aeronautical Systems

Division (AFSC), Wright-Patterson AFB, OH, and with the

Vavy's established SLAM program office, Program Manager, Air

258. Air Force Logistics Command, Oklahoma City Air

Logistics Comand, Oklahoma, will manage B-52 modification
and contract Boeing Military Aircraft Company, Wichita,

Kansas for the effort. McDonnell Douglas Astronautics Co.,
St. Louis, Missouri, will be under contract for development

and testing of missile components.

(U) Related Activities:

- (U) Program Element #0603306N, 1avy SLAM Program
- (U) Program Element #0604326F, Strategic Conventional

Standoff Capability (HAVE NAP)

- (U) Program Element #0101113F, B-52 Squadrons (ICSMS)

(U) Other Appropriation Funds: None

(U) International Cooperative Agreements: None
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207411F Budget Activity: #4 - Tactical Programs
PE Title: Overseas Air Weapon Control System

A. (U) RESOURCES: ($ in Thousands)

Proj ect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Progr

2704 EIFEL Follow-On

8,729 5,707 3,524 4,110 Continuing TBD
Total 8,729 5,707 3,524 4,110 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Elektronisches Information Und
Fuhrungsystem Fur Die Einsatzbereitschaft Der Luftwaffe (EIFEL)

system satisfies the requirement for an automated command and
control system for the United States Air Force-operated Allied
Tactical Operations Center (ATOC) at Sembach AB, GE. Under the
EIFEL Follow-On (EFO) effort, the United States Air Force will

cooperate with the Federal Republic of Germany in the joint
development of a follow-on system to augment and expand the current
EIFEL I system from the ATOC down to the wing/squadron level.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2704, EIFEL Follow-On: Expansion and augmentation of

current EIFEL program in cooperation with the Federal Republic

of Germany.

(U) FY 1988 Accomplishments:
- (U) Application software development begun.
- (U) Interface between EIFEL and the Wing Command and

Control System proof of concept demonstration

accomplished.

(U) FY 1989 Planned Program:
- (U) Install new central processor in the ATOC.

- (U) Complete software development, integration, and

testing.
- (U) Demonstrate proof of concept for the interface between

EIFEL and the Force Level Automated Planning System.

(U) FY 1990 Planned Program:
- (U) Install EIFEL system and transition from EIFEL-I to

EIFEL Follow-On.
- (U) Develop an interface between EIFEL and the Wing

Command and Control System (WCCS).
- (U) Develop and intall the interface between EIFEL and the

Force Level Automated Planning System (FLAPS).
- (U) Develop computer aided instruction packages for

training EIFEL users.
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Program Element: 0207411F Budget Activity: #4 - Tactical Programs
PE Title: Overseas Air Weapon Control System

(U) FY 1991 Planned Program:
- (U) Develop computer-aided instruction packages for EIFEL

users.
- (U) Develop autotated mission analysis/decision aids to

support the battle manager in the ATOC.
- (U) Install the EIFEL/WCCS interface between EIFEL and all

WCCS sites.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The German Dornier Corporation and its
subcontractor, Computer Sciences International, Deutschland are
developing the EIFEL system software

(U) Related Activities:
- (U) Program Element #0207415F USAFE Command and Control

System.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: A Memorandum of
Understanding (MOU) between the United States and the Federil
Republic of Germany was signed in June 1986 for the cooperative
software development and implementation of the EIFEL system.
Total US contribution will not exceed 50 million Deutsch
Marks. The MOU was supplemented in June 1988 to include the
United Kingdom, Belgium, and the Netherlands. The German
Dornier Corp was awarded the contract for software development
in 1985. The US cost share for this contract is defined by a
financial arrangement among the five participating nations.
Negotiations are in process to restructure the Dornier contract
due to late delivery of German GFE to Dornier. Initial
operating capability is projected for November 1989.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207412F Project Number : N/A
PE Title: Tactical Air Control System Budget Activity: #4 - Tactical Programs

(TACS) Improvements

A. (U) RESOURCES ($ in thousands)

Project Title TACS Improvements
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

TACS Improvements
15,733 13,290 22,322 28,648 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
Tactical Air Control System (TACS) provides the means through which

the Air Component Commander controls his forces to accomplish his
assigned mission. This program provides major improvements to the
existing TACS which was deployed in the 1960s and is nearing the end
of its useful life. Improvements include developing a new
transportable, modularized, automated air command and control system
and two electronic countermeasure programs to enhance the
survivability and capabilities of the AN/TPS-43E surveillance radar.
The TACS Improvement RDT&E program consists of the Modular Control
Equipment (MCE) Pre-Planned Product Improvement (P31) and the
Anti-Radiation Missile (ARM) Decoy programs. MCE P31 improves the

baseline MCE to ensure it is interoperable and compatible with newly
fielded systems. Block I includes JTIDS integration, an Automated Air
Tasking Order capability, secure anti-jam VHF radios, an upgraded
SATCOM interface, and a Ground Attack Control Capability. The ARM
Decoy program will develop a set of decoys designed to lure ARMs from
the ground surveillance radars of the TACS.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Completed development of the ARM Decoy.
- (U) Began MCE P31 full scale development with contract award on

29 April 1988.

2. (U) FY 1989 Planned Program:

- (U) Complete ARM Decoy DT&E.
- (U) Continue MCE P31 development: begin in-plant brassboard and

preliminary software testing.

3. (U) FY 1990 Planned Program:

- (U) Award ARM Decoy production contract.
- (U) Continue MCE P31 development: hardware fabrication and

software integration testing near completion.

4. (U) FY 1991 Planned Program:
- (U) Begin MCE P31 in-plant development testing.

5. (U) Program to Completion: This is a continuing program.
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Program Element: 0207412F Project Number: N/A

PE Title: Tactical Air Control System Budget Activity: #4 - Tactical Programs

(TACS) Improvements

D. (U) WORK PERFORMED BY: Major contractors are: Aydin Corporation, San
Jose, CA, ITT Corporation, Van Nuys, CA, and LTV Corporation, Buffalo,

NY for Anti-Radiation Missile (ARM) Decoy System; Litton Data Systems,

Van Nuys, CA for MCE P31.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

:Type of Impact on : Impact on : Impact on

:CHANGE : System Capabilities : Schedule : FY 1989 Cost

Tech None None None

Schd None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES

(1) (U) ENGINEERING CHANGES: None.

(2) (U) SCHEDULE CHANGES: None

(3) (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION: TAF SON 316-80, "Improved Tactical Air
Surveillance/Improved Tactical Air Control System," 17 Nov 80 (S),

amended 15 Jul 83.

G. (U) RELATED ACTIVITIES: MCE P31 is a joint program, integrating the Joint
Tactical Information Distribution System (JTIDS) Class 2 terminal

(0604771D) into MCE and the US Marines' Tactical Air Operations Module

(0206626M). Both the Marine (0604719M) and Air Force (0604754F) JTIDS
programs are contributing to MCE P31 for JTIDS integration. There is

no unnecessary duplication of effort within the Air Force or the

Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:
Other Procurement (BA 4):

FY 1988 FY 1989 FY 1990 FY 1991 To Total

Actual Estimate Estimate Estimate Complete Program

Cost 0 0 8,822 24,684 Continuing TBD

Quantities:
ARM Decoy 0 0 2 14 49 65

MCE P31 0 0 0 0 148 148

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

1. (U) Award ARM Decoy production contract I Qtr FY 1990

2. (U) Begin MCE P31 IOT&E 3 Qtr FY 1992
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207417F Project Number: N/A
PE Title: Airborne Warning and Control System Budget Activity: 4-Tactical

Programs
Project Title: Airborne Warning and Control System (AWACS)

POPULAR NAME: E-3 SENTRY
A. (U) SCHEDULE/BUDGET INFORMATION ( in Thousands)

SCHEDULE FY 1988 FY 1989 Fy 1990 FY 1991 To Complete
Program HQ A-Nets ESM Prod Dec RSIP Prod

Milestones Prod Dec 30/35 Prod Decision
RSIP AFSARC Decision

Engineering ESM CDR RSIP SDR RSIP CDR
Milestones 30/35 CDR RSIP PDR

T&E ISM IOT&E 30/35 IOT&E RSIP IOT&E
Milestones

Contract RSIP FSD ISM FCA/PCA 30/35 FCA/PCA RSIP PCA
Milestones AWARD

BUDGET Prog Total
($000) FY 1988 FY 1989 FY 1990 FY 1991 To Complete
Major
Contract 68,034 87,336 105,678 109,052 Continuing

Support
Contract 5,718 14,158 14,125 800 Continuing

In-House
Su~port 11,222 7,836 5,573 4,209 Continuing

GFE/
Other 11,553 6,794 14,256 12,170 Continuing

96,527 116,124 139,632 126,231 Continuing
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Program Element: #0207417F Project Number: NIA
PE Title: Airborne Warning and Control System Budget Activity: 4-Tactical

Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This program develops and integrates improvements which will enable
the E-3 AWACS to remain an effective, survivable airborne
surveillance system for command and control of tactical forces and
for strategic defense of the United States. The E-3 overcomes

ground-based surveillance system deficiencies through its unique
ability to provide extended all altitude surveillance and to manage
the air battle in real time. It can be employed at any level of

conflict. Planned improvements will continue to exploit the AWACS's
inherent capabilities and keep pace with the evolving threat. These
improvements include Electronic Support Measures (ESM), JTIDS Class

2H/TADIL J terminal integration, central computer memory upgrade, and
the NAVSTAR GPS (collectively known as Block 30/35), the Radar System
Improvement Program (RSIP), HAVE QUICK and Mark XV. RSIP will
restore required E-3 surveillance capability against the evolving
threats posed by low radar cross-section fighters and cruise
missiles, and improve ECCM, reliability and maintainability. The E-3
AWACS contributes significantly to the effective use of U.S. forces
supporting the North Atlantic Treaty Organization (NATO), the air
defense of the United States and worldwide commitments.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Block 30/35 full scale development (FSD) continued, system

Critical Design Review (CDR) successfully accomplished.
- (U) RSIP risk-reduction activities continue to select the best

design approach.

- (U) HAVE QUICK A-NETS development efforts continue, flight tests
were completed, and production proposal in evaluation.

- (U) Trainer External Simulation System FSD continues. Currently
undergoing software testing, which is anticipated to continue

until January 1989.

2. (U) FY 1989 Planned Program:
- (U) The ESM system will complete engineering test and evaluation,

and will begin system test in July 1989 with IOT&E from
September to December 1989.

- (U) The RSIP FSD will begin.
- (U) TESS FSD will be completed.
- (U) HAVE QUICK A-NETS FSD will be completed and production will

begin.

- (U) Mark XV Identification Friend or FOE (IFF) integration studies
are scheduled to begin for the improved Identification

Functional Group.

3. (U) FTY 1990 Planned Program
- (U) Block 30/35 will continue FSD. Two kit proofs will be

acquired. The ESM production decision will be made.
- (U) Mark XV IFF pre-FSD activities will be completed.

- (U) RSIP System Design Review and Preliminary Design Review will

be accomplished.
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Program Element: #0207417F Project Number: N/A
PE Title: Airborne Warning and Control System Budget Activity: 4-Tactical

Programs

4. (U) FY 1991 Planned Program:
- (U) Block 30/35 flight testing will be completed with subsequent

production decision.
- (U) RSIP FSD will continue and Critical Design Review will be

accomplished.
- (U) Mark XV IFF integration into the E-3 will begin FSD.

5. (U) Program to completion: This in a continuing program.

D. (U) WORK PERFORMED BY: The Electronic Systems Division (ESD) at Hanscom
AFB, MA manages the U.S. program. ESD and the NATO Airborne Early
Warning and Control Program Management Agency (NAPMA), Brunssum,
Netherlands, jointly manage the Electronic Support Measures (ESM)
cooperative development program. The major contractors are the
Boeing Aerospace Company, Seattle, WA (air vehicle and integration);
Westinghouse Electric Corporation, Baltimore, MD (radar);
International Business Machines, Owego, NY (Data Processor); Singer
Kearfott Corporation, Little Falls, NJ (JTIDS); UTL Corporation,
Dallas, TX (ESM).

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF IMPACT ON IMPACT ON
CHANGE SYSTEM CAPABILITIES IMPACT ON SCHEDULE FY 1990 COST
Tech Yes Yes
Schd No Yes
Cost Yes Yes +16,142

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: RSIP FSD is restructured to adopt a pulse
compression waveform technical approach.

2. (U) SCHFDULE CHANGES: Restructured RSIP FSD starts in FY 1989 vice
FY 1988 due to extended risk reduction efforts and Congressional
funding reduction in FTY 1989. Restructured RSIP Initial
Operational Capability moves from FY 1993 to FY 1995.

3. (U) COST CHANGE: Block 30/35 RDT&E funds increased in FTY 1990-92
to purchase two trial install production kits on the FSD contract
(versus the production contract). RSIP FSD cost revised upward
based on independent cost estimate (Production cost estimate
revised downward).

F. (U) PROGRAM DOCUMENTATION:
- (U) ROC No: ADC/TAC-1-66 (S), 1 Sep 66
- (U) DCP No. 5, Rev 4, E3-A (AWACS) Program (S), 6 Mar 80
- (U) US-NAPMO Cooperative R&D Agreement for E-3 ESM, 17 Nov 86
- (U) Acquisition Plan 86-AP-019, 14 Nov 85, and J&A 86-J&A-019, 16

Sep 85.

G. (U) RELATED ACTIVITIES:
- (U) Development of the JTIDS Class 2H terminal required for the

TADIL J is funded in PE 0604771D, Common JTIDS. 0032?
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Program Element: #0207417F Project Number: NA
PE Title: Airborne Warning and Control System Budget Activity: 4-Tactical

Programs

- (U) Development and integration of the Global Positioning System

(GPS) user equipment in funded in PE 0305164F, Navstar GPS User
Equipment.

- (U) HAVE QUICK improvements and development/integration of Single
Channel Ground and Airborne Radio System (HAVE SYNC) are funded

in PE 0207423F, Advanced Communications Systems.
- (U) Development and integration of the Mark XV improved

Identification Functional Group is funded in PE 0604725F, Combat
Identification Systems.

- (U) United Kingdom and France direct commercial E-3 purchases

include, and are dependent upon, the USAF-developed E-3
integration of the Tactical Data Information Link J (TADIL J)

and central computer memory upgrades.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ In Thousands)

1. (U) PROCUREMENT: FY 1988 FY 1989 FY 1990 Total
Actual Estimate Estimate Program

Aircraft Procurement, BA 1l-Z1odifications (Class V Mod kits & initial
spares)

20,900 13,200 24,800 Continuing

2. (U) MILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: The United States and the
North Atlantic Treaty Organization (NATO) are jointly developing and

integrating a common ESM package for U.S. and NATO E-3 aircraft.
Boeing Aerospace Company, Seattle, Wa is the prime contractor for ESM
integration, and UTL Corporation, Dallas, TX, is the major U.S.
vendor for the ESM equipment. Total FSD cost is estimated at $150
million with NATO contributing a 35% share. NATO and the United

Kingdom have indicated a desire to cooperatively participate in the
RSIP program and other U.S. E-3 improvements. Discussions on

participation are in the exploratory phase, and informal discussions
between the USAF and OSD/ISA to develop a U.S. position have been
initiated.

3. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Event Date Results

Have Quick A-Nets IOT&E Jan 1988 Successful

T&E ACTIVITY (TO COMPLETION)
Event Planned Date Remarks

ESM DT&E July-August 1989
ESM IOT&E September-December 1989
Block 30/35 DT&E May-July 1990
Block 30/35 IOT&E October-November 1990
RSIP DT&E May-June 1992
RSIP IOT&E March-April 1993 00628
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207423F Budget Activity: #4 - Tactical Programs
PE Title: Advanced Communication Systems

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2614 HAVE SYNC 4,140 3,361 1,126 697 794 48,734
2982 HAVE QUICK II 25,350 7,017 10,102 6,253 6,150 92,907
Total 29,490 10,378 11,228 6,950 6,944 141,641

B. (U) BRIEF DESCRIPTION OF ELEMENT: Jam-resistant Ultra-H 4gh Frequency
(UHF) and Very High Frequency (VHF) voice communications meet a
critical need of our combat forces - the need to effectively operate
in a dense, sophisticated enemy jamming environment. The Air Force
relies on UHF communications for primary command and control, while
VHF communications are vital for interoperability and coordination
between Air Force and Army units. The UHF HAVE QUICK II program is
developing significant operational enhancements and performance
improvements to the frequency hopping HAVE QUICK system which we began
deploying in 1981. HAVE QUICK and HAVE QUICK II are standards for
jam-resistant voice communications within NATO. HAVE QUICK IIA (a
fast frequency hopping capability) is the effort currently in
development to further enhance our anti-jam robustness against a
variety of communications jamming threats. HAVE QUICK IIA has been
accepted by NATO as the foundation for their long-term jam-resistant
voice communications effort and a NATO Standardization Agreement
(STANAG) for this system is in coordination. The HAVE SYNC program is
develcping an Electronic Counter Countermeasure (ECCM) - capable
replacement for our existing airborne radio, the AN/ARC-186. The HAVE
SYNC radio, primarily designated for installation in platforms
requiring direct communications with Army ground forces (e.g., A-1O,
OV-1O, and C-130), is fully interoperable with the Army's ground
SINCGARS radio. In order to equip our own ground forces (Tactical Air
Control Parties (TACPs), Combat Control Teams, etc.), the Air Force
will procure ground SINCGARS radios from the Army.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project 2614 (HAVE SYNC): The AN/ARC-205 HAVE SYNC radio (formerly
Air Force Airborne SINCGARS) is being developed for our tactical
fighter and airlift forces requiring direct voice communications with
Army ground forces. The radio is designed to be a form, fit, and
function replacement for the existing (non-ECCM) AN/ARC-186 VHF radio
and is required to meet a field Mean Time Between Failure (MTBF)
requirement of 2,000 hours.

(U) FY 1988 Accomplishments:
- (U) Conducted qualification testing of engineering hardware.
- (U) Finalized planning for DT&E/IOT&E.
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Program Element: #0207423F Budget Activity: #4 - Tactical Programs
PE Title: Advanced Communication Systems

(U) FY 1989 Planned Program:
- (U) Conduct DT&E/IOT&E Program.
- (U) Complete FSD of the RAVE SYNC radio.

(U) FY 1990 Planned Program:
- (U) Initiate development of Dual Communications-Navigation

(COMNAV) control head and Depot Repair Capability.
- (U) Finalize Key Distribution Management System (KDMS) software.
- (U) Award production contract for initial lot of HAVE SYNC radios

and begin procurement of ground SINCGARS equip.

(U) FT 1991 Planned Program:
- (U) Complete dual CONNAV control head and Depot Repair Capability

development efforts.
- (U) Continue fielding of HAVE SYNC and SINCGARS radios.

(U) Program to Completion:
- (U) Complete all development and fielding activities.

(U) WORK PERFORMED BY: Air Force Systems Command, Electronic Systems
Division (AFSC/ESD), Hanscom APB, MA, has program management
responsibility; Cincinnati Electronics Corp., Cincinnati, OH is the
prime contractor with McDonnell Douglas Electronics Co., St Charles,
MO, as a second source.

(U) RELATED ACTIVITIES: There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS

PROCUREMENT FUNDS ($ in Thousands):

FT 1988 FT 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

3010 0 0 3,751 7,024 200,025 210,800
3080 0 0 5,098 4,545 99,157 108,800

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207423F Project Number: #2982
PE Title: Advanced Comm. Systems Budget Activity: 74--Tactical Programs

A. (U) RESOURCES ($ in Thousands)
Project Title: HAVE QUICK II
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program
HAVE QUICK II 25,350 7,017 10,102 6,253 6,150 92,907

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
HAVE QUICK is a slow frequency hopping Ultra High Frequency radio
which is providing near-term anti-jam (AJ) voice communications. HAVE
QUICK vulnerabilities were assessed, and a program named HAVE QUICK II
was initiated to develop and implement operational enhancements and
performance improvements required to meet the evolving threat.
Improvements include an increase in the number of frequencies over
which the system can hop, an increase in the modulation factor,
expansion of time dissemination methods, an increase in the number of
preset frequencies, provisions for multiple and automatic Word of Day
entry (new control head) and the incorporation of new software to
optimize cosite (multiple radios operating simultaneously on the same
platform) performance. Other key improvements include raising the
output power (to 20 watts) and increasing the hopping rate/providing
for finer frequency resolution (nicknamed HAVE QUICK IIA), providing
for HAVE QUICK/Global Positioning System time interfaces and the
addition of electrical and mechanical provisions for later
incorporation of an embedded communications security (COMSEC)
capability.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Continued development of the HAVE QUICK IIA airborne radio.
- (U) Began development of a HQ IIA - capable ground radio.

2. (U) FY 1989 Planned Program:
- (U) Complete development and initiate production of the HAVE

QUICK IIA airborne radio.
- (U) Complete development and begin production of the timing

system upgrades.

3. (U) FY 1990 Planned Program:
- (U) Complete development and initiate production of the 100-watt

high power amplifier (HPA).
- (U) Begin A-kit integration development effort to install the

HPA on the F-15 aircraft.
- (U) Complete development and initiate production of the HQ IIA

capable ground radio.
- (U) Begin development of a Modular Automatic Test Equipment

(MATE) capability for HAVE QUICK IIA.
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Program Element: #0207423F Project Number: #2982
PE Title: Advanced Comm. Systems Budget Activity: 74--Tactical Programs

4. (U) FY 1991 Planned Program:
- (U) Continue A-kit development to install HPA on the F-15.
- (U) Initiate development of a software configuration managemen.

effort for HAVE QUICK IlA.
- (U) Complete development of the HQ IIA MATE capability.
- (U) Continue studies for additional system AJ improvements.

5. (U) Program to Completion:
- (U) Complete development, production and installation of all

improvements.

D. (U) WORK PERFORMED BY: AFSC/ESD, Hanscom AFB, MA, has program management
responsibility; Magnavox Corp, Ft Wayne, IN and Rockwell-Collins,
Cedar Rapids, IA, are prime contractors.

E. (U) COMPARISON WITH AMENDED FY 1988/1989 DESCRIPTIVE SUMMARY:

TPE OF Impact on System Capabilities Impact on Schedule Impact on
HANGE FY 1990 Cos

Tech None None None

Schd None None None

Cost None None -1,198

NARRATIVE DESCRIPTION OF CHANGES

I. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: Cost delta is the result of a transfer of

funds to HAVE SYNC Program (Project 2614).

F. (U) PROGRAM DOCUMENTATION:
- (U) Program Management Directive 3094(7) 10 Mar 1987
- (U) Ground HAVE QUICK II/IIA Acquisition Plan 2 Jun 1987

G. (U) RELATED ACTIVITIES: There is no unnecessary duplication of effort

within the Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

PROCUREMENT FUNDS ($ in Thousands):

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

3010 7,500 24,156 22,889 29,812 313,032 397,389
3080 5,059 4,409 5,334 11,157 53,313 113,679
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Program Element: #0207423F Project Number: #2982
PE Title: Advanced Co79ystems Budget Activity: 7"-Tactical Programs

I. (U) INTERNATIONAL COOPERATIVE AGREEKZNTS: The HAVE QUICK IlA waveform has
been accepted by NATO as the basis for their long-term UH anti-jam
voice communications system (Second-Generation Anti-Jam Tactical UHF
Radio for NATO, or SATURN). A Standardized NATO Agreement (STANAG)
for this system was submitted for ratification in June 1988.

J. (U) MILESTONE SCHEDULE:

1. (U) FSD, HQ IIA Airborne Radio May 1987 - Jun 1989
2. (U) Production Award, New Control Head Jun 1987
3. (U) FSD, HQ IIA Ground Radio Aug 1988 - Nov 199
4. () Product. Award, HQ IIA Airborne Radio Jul 1989
5. (U) Product. Award, HQ IIA Ground Radio Dec 1991

00G33
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FY 1990/1991 BIINIAL RDT&E DESCRIPTIVE sumAn

Program Element: *0207431F Budget Activitv: 04 - Zactical Programs
PE Title: Tactical Air Intelligence Systems (TIS'

A. (U) REOURM ($ in Thousands)

Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate complete P
3009 Intra-Theater Intelligence Communications Network (ZICONlET)

1,930 0 462 472 0 3.375
Total 1,930 0 462 472 0 3,375

B. (U) BRIEF DESCRIPTIaN OF ELEMENT: The tactical forces are faced with a
critical deficiency in their capability to raiidly and accurately
process and disseminate intelligence information from various sources
to operational comands and command and control elements. The purpose
of this jystem is to develop, acquire, and operate land-based
processing exploitation and dissemination systems used by tactically
deployed general purpose forces.

C (U) PROGRAM ACOMPLISMENTS AND PLANS:

1. (WA) Project 3009, IINCOMNET:

(U) FY 1988 Accomplish)ments:
- (U) Phase I FOC - IINCOMIET hardware installed on main operating

bases.
- (U) Achieve multilevel secure release capability on installed

hardware.

(U) FY 1989 Planned Program:
- (U) Continue Phase !I - install hardware on remaining bases.

(U) FY 1990 Planned Program:
- (U) Continue Phase II - develop software to interactively communicate

with multilevel secure release system.
- (U) User equipment includes regional hosts in North, South. and Central

European regions

(U) FY 1991 Planned Program:
- (U) Complete development of interactive software
- (U) Provide interface to NATO facilities with multi-net gateway
- (U) Phase I1 FOC - implementation of multi-net gateway
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Program Element: #0207431F Budget Activity: #4 - Tactical Programs

PE Title: Tactical Air Intelligence Systems ITAIS)

(U) Work Performed B : Air Force management is provided by HQ US Air
Forces in Europe, Ramstein AD, GE and Rome Air Development Center,

Griffiss AFB, NY. Logicon Operating Systems, San Diego, CA is

responsible for IINCOMNET multilevel secure release software.

(A A Related Activities:

(U) Other Appropriation Funds:

Other Procurement (BA 4):
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Cost 675 0 0 0 0 675

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207590F Project Number: WLA
PE TITLE: S Budget Activity: #4 - Tactical

Programs

A. (U) RESOURCES ($ in Thousands)
Proiect Title SEEK EAGLE
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program
SEEK EAGLE

0 0 16,797 17,807 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
Air Force SEEK EAGLE program certifies the safe carriage and release of
every weapon and store configuration on Air Force and Foreign Military
Sales (FMS) aircraft. SEEK EAGLE also verifies the accuracy of the
weapons ballistics portion of the aircraft Operational Flight Program

(OFP). Certification, safe carriage and release, is determined by
engineering analysis, wind tunnel testing, and flight testing for
compatibility, structural integrity, jettison and normal release, and
flutter. Ballistics accuracy verification requires analysis and flight
testing to develop and verify data in the aircraft OFP for weapon
delivery accuracy. SEEK EAGLE products include verified weapon
delivery software for inclusion in the aircraft OFP and publications
such as loading manuals. flight manuals, and delivery manuals--absolute
essentials for operational use of aircraft and stores. SEEK EAGLE is a
continuing program. New aircraft and stores are continually being
developed, and new loading configurations and employment parameters
arise due to changing operational requirements and tactics with weapons
drid aircraft already in the field. As of Dec 1988, there were 19
aircraft and 95 store types in work under SEEK EAGLE certification
and/or accuracy verification. This, in turn, involved over 800
aircraft/store configurations in various stages of the process.
Previously, SEEK EAGLE was funded through aircraft and store PEs. The
inefficiencies and unacceptable delays in getting SEEK EAGLE products
to the field surfaced the need for better overall control and
efficiency through centralized management and funding.

C. (U) PROGRAM AC OMPLISHMENTS AND PLANS:

1. (U) FY 1988 Program: Funded through aircraft and store PEs.

2. (U) FY 1989 Planned Program: Funded through aircraft and store PEs.

3. (U) FY 1990 Planned Program:
- (U) Initiate intensive ballistics accuracy verification

program of MK-82, MK-84, CBU-87, CBU-89, MK-20, and BLU-107
stores on the F-15E.

- (U) Accomplish certifications and/or accuracy verifications of
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Program Element: #0207590F Project Number: IiA
PE Title: SEKEAGLE Budget Activity: Tactial

the GBU-12, CBU-87, CBU-89, and GBU-1O on the F-16 A/B/C/D,
Harpoon on the F-16 C/D, and mixed loads of weapons on the
F-IIIA/D/E/F. Also, complete the ALQ-176 and BLU-107 on the
F-16A/B, and the AGM-65G on the F-16A/B and F-4D/E/G.

- (U) In addition to the above highlighted examples, work will be on
going with other aircraft and stores on the hundreds of loading
configurations in the SEEK EAGLE queue.

4. (U) FY 1991 Planned Program:
- (U) Work will be done on certifications and verifications of the

GBU-24A/B and the GPU-5/A on the F-16A/B/C/D, and the
AIM-120 (AMRAAM) on the F-15E.

- (U) Complete SEEK EAGLE efforts on the AIM-120 with LAU-106A and
LAU-128 on the F-15E. Continue CBU-87 on F-15E.

- (U) High Speed Air Drop Container certification on the F-16 C/D.
- (U) As in FY 1990, work will be accomplished on the hundreds of

other aircraft/store configurations in addition to the above
highlighted examples.

5. (U) Program to Comvletion: This is a continuing program.

D. (U) WORK PERFORMED BY: SEEK EAGLE work is performed both under contract
with prime airframe contractors and through Air Force in-house

engineering and test organizations. The AF SEEK EAGLE program is
centrally managed by the AF SEEK EAGLE Office at Eglin AFB FL. Two of
the prime contractors are General Dynamics, Ft Worth TX in support of
the F-16 and McDonnell Douglas, St Louis MO for the F-15E. Much of the
work, however, is done in house at such locations as the AF Armament

Division, Eglin AFB FL; AF Flight Test Center, Edwards AFB CA; Ogden
Air Logistics Center (ALC), Hill AFB UT; Sacramento ALC, McClellan AFB
CA; and the Oklahoma City ALC, Tinker AFB OK.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY: Not
Applicable.

F. (U) PROGRAM DOCUMENTATION: Numerous Certification Requests from users such
as SAC, TAC, MAC, and the AF Directorate of International Programs
(AF/PRI) for FMS aircraft.

G. (U) RELATED ACTIVITIES:
(U) SEEK EAGLE relates to, and must be in step with, the following
programs.

Program Element Title
(U) 0101113F B-52 Squadrons
(U) 0207129F F-111 Squadrons
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Program Element: #0207590F Project Number: N/L
PE Title: SEE GLE Budget Activity: #4 - Tactical

Program Element Title
- (U) 0207134F F-15E Squadrons
- (U) 0207131F A-1O Squadrons
- (U) 0207133F F-16 Squadrons
- (U) 0207218F TAC Fighter Training (Agressor) Squadrons
- (U) 0207248F Special Tactical Unit Detachments
- (U) 0207597F Training-Tactical Air Forces
- (U) 0207163F Advanced Medium Range Air to Air Missile
- (U) 0208030F WRM Ammunition

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Comvlete ra

Missile Procurement/(BA 4,AMRAAM)
Funds 0 0 4,667 0 Cont. TBD
Quantities 0 0 12 0 Cont. TBD
Other Procurement/(BA 4, 1-2000)
Funds 0 0 0 776 Cont. TBD
Quantities 0 0 0 65 Cont. TBD
Other Procurement/(BA 4, BIGEYE)
Funds 0 0 2,306 1,577 Cont. TBD
Quantities 0 0 95 65 Cont. TBD
Other Procurement/(BA 4, SFW)
Funds 0 0 0 24,281 Cont. TBD
Quantities 0 0 0 188 Cont. TBD
Military Construction: Not Applicable

*The above quantities are incorporated in the program documents for the
respective missile and munition programs. They are funded under SEEK EAGLE,
PE 0207590F.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULE: Each of the SEEK EAGLE requests from the AF
operational commands has a projected need date. Key milestones such as
engineering analysis, ground test, flight test, OFP update, and TO publication
for the roughly 800 requested loading configurations are established but are
too numerous to list here. One example is the MK-82 LDGP on the F-15E,
scheduled for separation effects tests in Feb-Jun 1990, final OFP verification
flights in Aug-Oct 1991, an, TO publication in Jan 1992

UNCLASSIFIED
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0208006F Budget Activity: # 4 - Tactical Programs
PE Title: Mission Planning System (MPS)

A. (U) RESOURCES ($ in Thousands)

Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

N/A Mission Planning System
0 0 2,485 6,950 Continuing TBD

Total 0 0 2,485 6,950 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Mission Planning System (MPS) will
support development and acquisition of Air Force automated mission
planning systems for tactical, strategic, airlift and SOF forces;

specifically to provide automated mission planning, intelligence,
weather, weapons, electronic combat and navigation information to
aircraft and associated weapons systems. Provides automated interface
with Theater, Command, and Joint data bases. Loads and reads automated

aircraft/weapon data systems cartridge units. Provides ground and
aircraft support for all associated command and control systems. This
is a new program element which consolidates ongoing efforts.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Mission Planning System (MPS) (No project number): Present TAF
mission planning capabilities cannot adequately support the stated
mission element need. Existing systems are deficient in speed,
storage capacity, software application, processing capability,
flexibility, graphics, and automated combat mission folder
preparation. They also lack a near-real-time data input to provide
current enemy threat information, and the capability to adequately
process that data. The mobility, complexity, quantity and
lethality of enemy threat systems dictate an automated data input.
This program was created to preclude unnecessary duplication of
effort and consolidate the ongoing, fragmented mission support
system development efforts by individual weapon programs such as
the F-15, F-16, F-ill, and F-4. These programs were developing
weapon system unique Mission Support Systems (MaS's). MSS I was
originally designed for the F-16 and MSS II builds upon MSS I to
satisfy an increased portion of the total requirement. These
interim systems will lead to and assist in the development of
upgrades and follow-on systems satisfying the full requirement.

(U) FY 1988 Accomplishments: Not Applicable.

(U) FY 1989 Planned Program: Not Applicable.
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Program Element: #0208006F Budget Activity: #4 - Tactical Programs

PE Title: Mission Planning System (MPS)

(U) FY 1990 Planned Program:
- (U) Deploy validated software for MSS II. This will upgrade

graphics capability, supportability, and increase memory
and processing speed of the central processing unit.

- (U) Award contract for MSS III development program. This will
start development of a competitively acquired mission
planning software and associated hardware enhancements for

tactical platforms and weapons. Primary emphasis will be
on preliminary design leading to a Preliminary Design
Review, with attention given to future planned enhancements
to meet stated requirements as technology matures.

(U) FY 1991 Planned Program:
- (U) Resolution of design deficiencies identified during early

use of fielded MSS II system. Continued development and
testing of the improvements initiated in FY 1990 for the
MSS II system.

- (U) Continue Full Scale Development of the MSS III system
initiated in FY 1990. Complete the Critical Design Review

of MSS III, begin hardware and software integration, and
component test. Plan for future enhancements.

(U) Program to Completion:
- (U) Complete MSS III certification process.
- (U) Deploy initial hardware and software to user

commands.
- (U) Accomplish planned software/hardware

enhancements.

(U) Work Performed By: The Mission Planning System's development
program is being managed by the Directorate for Battle
Management, Electronic Systems Division, Hanscom AFB MA. They
will manage a competition to select a contractor for

development and production of an Advanced Mission Support

System (MSS III). The Mission Support System II contractor is
Fairchild Communications and Electronics Company, Germantown
MD.

(U) Related Activities:
- (U) The Mission Support System I (MSS I) was developed in PE

#0207133F, F-16 Squadrons.

- (U) The Mission Support System II (MSS II) which will be used
for F-4, F-15, and F-ill applications is being developed in
PE #0207128F, F-4 Squadrons.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0208010F Budget Activity:#4 - Tactical Programs
PE Title: Joint Tactical Communications Program

A. (U) RESOURCES ($ in Thousands)
ProJ ect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program
2260 Communications Nodal Control Element

1,000 0 0 0 0 153,000

2266 Digital Troposcatter Terminal
4,600 0 0 0 0 64,000

2270 Support and Integration
830 4,234 3,536 4,713 N/A N/A

Total 6,430 4,234 3,536 4,713 N/A N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: The TRI-TAC program develops digital
communications equipment for tactical operations. The Air Force
needs to replace the aging and outdated equipment now in use with a
secure, anti-jam communications network. Developments include
transmission, switching, and system control equipment, local
distribution equipment, terminal devices, and interface equipment.
Significant slips and program cancellations to TRI-TAC due to
budgetary constraints have increased the need to integrate more

TRI-TAC capabilities into older generation equipments to improve
interoperability during the transition period to TRI-TAC.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project 2270 Support and Integration: Support to TRI-TAC
acquisition and integration activities. Numerous tasks include
the development of system manuals, planning aids, integration
of TRI-TAC equipments into non-TRI-TAC Command and Control
Systems, development of maintenance shelters, evaluation of Air

Force TRI-TAC to Mobile Subscriber Equipment interoperability
issues, equipment fielding support, and basic level of effort
program office support.

(U) FY 1988 Accomplishments:
- (U) Delivery of AN/TTC-39 Mission Planning Software for

field demonstration
- (U) Delivery of drawings for prototype AFCC Maintenance Van
- (U) Integration support for fielding of TRI.-TAC

Equipment into Radar Remoting Vans (RRV)
- (U) Development of rack design for integration of TRI-TAC

into the Air Support Operations Center (ASOC)
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Program Element: #020801OF Budget Activity:#4 - Tactical Programs
PE Title: Joint Tactical Communications Program

(U) FTY 1989 Planned Program:
- (U) Delivery of software for mission planning the TTC-39A
- (U) Continued support to ASOC and RRV integration
- (U) Planning to resolve TRI-TAC to Mobile Subscriber Equipment

interoperability problem.

- (U) Quantification of residual integration tasks in

preparation for FTY 93 termination of AF TRI-TAC program.

(U) FTY 1990 Planned Program:
- (U) Prior integration activities will continue.
- (U) Integration design to support NATO interoperability

improvements.

(U) FY 1991 Planned Program:
- (U) Prior integration activities continue.
- (U) Acquisition planning to support Deployable Communciations

Architecture

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: The Air Force Systems Command manages the

Air Force portion of the program through the Electronic Systems
Division, Hanscom AFB, MA. Contractors include: Raytheon
Corp, Sudbury, MA, Unisys Corporation, Salt Lake City, UT,
Troposcatter Radio: Sonicraft Corporation, Chicago Il, TAC-1
Fiber Optics Interface Unit, Analytical Systems Engineering
Coproration, Burlington, MA, amd MITRE Corporation, Bedford,
MA, Systems Engineering Support.

(U) Related Activities: Work is conducted by all Services under
overall direction of the Office of Assistant Secretary of
Defense, Command, Control, and Communicajion and Intelligence,
and the guidance of the Joint Tactical C Agency, Ft Monmouth
NJ. There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds:

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Other Procurement*

Funds 147,633 151,333 126,360 115,290 Continuing N/A

* These funds are for the procurment of numerous items of TRI-TAC
equipment not including spares, and are not identified by project, but
apply to the entire program element.

(U) International Cooperative Agreements: Not Applicable
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMARY

Program Element: #0208021F Budget Activity: 4 - Tactical Programs
PE Title: Electronic Combat Support
A. (U) RESOURCES ($ in thousands)

Ad]dit ional Total

Project FY 1988 FY 1989 FY 1990 FY 1991 to Estimated
Number & Actual Estimate Estimate Estimate Completion Cbst
Title

374 - C3 PROTECTION/MULTI-MISSION, TEUHO[GY AND SUPPORT

TOTAL 0* 0* 2,490 2,697 Continuing N/A

* Funds contained in PE 0604241F in FY88 and PE 0604270F in FY89. This is

not a new start.

B. (U) BRIEF DESCRIPTION OF ELEM4ENT: This program accomplishes studies and
develops systems to provide warning, self-protection and support to
personnel and equipment against electronic combat systems employed by
enemy forces. It identifies exiting research and development efforts
which can satisfy unfulfilled operational requirements identified by
the Unified and Specified (U&S) Commands, and it makes maximum use of
current service lab developments to avoid duplication and quickly
bridge the gap between technology development and operational require-
ments. The Secretary of Defense identified the need for this capability
in 1983, and in 1986, with unanimous approval of services and U&S
commands, JCS made the Systems Engineering (SE) function a permanent
part of Joint Electronic Warfare Center (JEWC) mission. The Air Force,
as the executive agent is responsible for the total funding.

C. (V,) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (6#j Project 374, C3 PRIOTCION/MULTI-MISSION, TECHNOLOY & SUPPORT:
Develops engineering capabilities to match EN operational programs
with quick, off-the-shelf existing technology.

(Vj FY 1988 Program Accomplishments/in progress:
- (U) Engineering evaluation for feasibility of using On Board

Electronic Warfare Simulator on several different aircraft
- contract awarded SAIC

- (W Develop prototypes for the followinG:
-Mj

- (U) EX/ESM modeling system for shipboard use - an I4CION
training tool - in progress
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Program Element: #0208021F Budget Activity: 4 - Tactical Programs
PE Title: Electronic Combat Support

- (U) Synthetic jamming system for naval EC(M training
to train communications operators -- contract awarded
to Systems Planning Corporation

((A_) FY 1989 Planned Program:

- (U) Complete testing of 1988 prototypes
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Program Element: #0208021F Budget Activity: 4 - Tactical Programs

PE Title: Electronic Conbat Support

- (.)

(U) WORK PERFORMED BY: JEWC at Kelly AFB, Texas, performs inde-
pendent studies and analysis leading to the development of engi-
neering prototypes for field demonstrations/operations. When
technology is available in service labs, JE1C arranges for the
development of prototype, and in ccnjunction with the developer,
conducts testing and field demonstration. Service Laboratories
the JENC works with include the Pacific Missile Test Center,
Point Mugu, California; the Naval Ocean System Center, San Diego,
California; and Air Force Logistics Cofmand, Wright-Patterson
AFB, Ohio. Where required technologies are not available within
DOD, JEC manages contractual efforts to produce, test and demon-
strate prototypes. JEC currently has an engineering apport
contract with Northrop Defense Security Systems (NDSS) Depart-
ment, Annapolis, MD. Under JE1C management, NDSS performs engi-
neering analysis, procures, fabricates, tests and demonstrates
engineering models to satisfy CINC identified operational short-
falls.

(U) RELATED ACTIVITIES: Program supports all service and joint
electronic combat (EC) programs and builds upon technology demon-
strated in PE 0604241F, Electronic Warfare Development, and other
services applicable program elements. Technology that satisfies
similar requirements for other PEs include those in PE 0603711A,
Aircraft Survivability Equipment; PE 0603718A, Vulnerability
Susceptibility; PE 0603755A, Tactical Electronic Countermeasures
Systems; PE 0603214N, Tactical C3 Countermeasures.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0303605F Budget Activity: #4 - Tactical Programs
PE Title: Military Satellite Communications (MILSATCOM) Terminals

A. (U) RESOURCES ($ In Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
IiU5ii-& Title Actual Estimate Estimate Estimate Complete Program

3163 UHF Satellite Terminal System (USTS)
6,529 4,870 800 145 Continuing TBD

3164 Ground Mobile Forces Terminals (GMFT)
200 4,890 4,155 4,795 Continuing TBD

3594 Universal SHF Satellite Communications Modem (UM)
6867 7978 960 970 Continuing TBD

Total TIJ 17,733 3 3 =T Contining Thf

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program develops military
satellite communications terminals and associated modulator/demodulator
(modem) equipment for use by the Air Force, other Services, and US Allies.
Developments currently underway address strategic and tactical deficiencies of
US Military Satellite Communications (MILSATCOM) systems. There are three
satellite terminal projects in this program element.

C. (U) PROCRA- ACCOMPLISIHMENTS AND PLANS:

1. (U) Project 3163, UHF Satellite Terminal System (USTS): Develops the
UHF Satellite Terminal System (USTS) for the Air Force Military
Airlift Command (MAC). The USTS will be a small UHF satellite
communications terminal which will operate in either the airborne
or ground mobile mode in support of MAC and other Air Force
requirements. Key Feature: USTS will permit more effective
military operations by providing Air Force users with a flexible,
reliable, and secure worldwide Command and Control (C2) system
through a Demand Assigned Multiple Access (DAMA) scheme for 5 KHz
UHF satellite channels. The USTS DAMA scheme will greatly increase
the number of users able to access the satellite channel at any one
time. It will be the DOD standard for 5 KHz UHF operations and will
be implemented in future Army and Navy terminal programs. The USTS
DAMA scheme will also provide interoperability with the Navy
developed 25 KHz UHF satellite DAMA systems.

(U) FY 1988 Accomplishments:
- (U) Continued development of USTS terminal and network control

station.
- (U) Hardware Critical Design Review (CDR) May 1988.
- (U) Software CDR in July 1988.
- (U) Informal DT&E began September 1988.
- (U) Received Joint Chiefs of Staff direction to use Type I

COMSEC to secure the DAMA channel controller.

(U) FY 1989 Planned Program:
- M3 interopera bilty a3-onstration with Navy 25 KHz DAMA

system.
- (U) Initiate Engineering Change Proposal (ECP) for Type I

COMSEC to be added to the USTS baseline for securing the
DAMA channel controller.
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Program Element: #0303605F Budget Activity: #4 - Tactical Programs
PE Title: Military Satellite Communications (MILSATCOM) Terminals

(U) FY 1990 Planned Program:
- (U) Complete development of the USTS terminal and network

control system with Type I COMSEC and interoperable 5 KHz
and 25 KHz DAMA schemes.

- (U) Initial Operational Test & Evaluation (IOT&E).
- (U) Begin production of USTS terminals and network control

stations.

(U) FY 1991 Planned Program:
- (U) Conduct OT&E testing of USTS system.

(U) Program to Completion:
- (U) Complete production of 300 terminals by FY 1995.
- (U) This is a continuing program.

(U) Work Performed By: Work is being performed by the
Electronic Systems Division (ESD)(Air Force Systems Command),
Hanscom AFB MA. Contractor: M/A-COM Government Systems
Division, San Diego, CA.

(U) Related Activities:
- (U) The Navy-hasdeveloped the 25 KHz UHF DAMA scheme that

the USTS program will incorporate for interoperability on
25 KHz UHF satellite channels.

- (U) An Army development program for a manpack UHF terminal
(Advanced Manpack UHF Terminal - AMUT) will incorporate the
USTS 5 Klz DAMA scheme into its design. This is required
in response to JCS direction making the USTS DAMA suheme
the DOD standard for 5 KHz UHF satellite channels.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds:

Other Procurement (BA 4):
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Proram

Cost - 1,V26 37 -,= Continuing TBD

(U) International Cooperative Agreements: Not Applicable.

2. (U) Proj ect 3164, Ground Mobile Forces Terminals: The US Air Force Ground
Mobile Forces Program is completing fielding of Multi-Channel Super
High Frequency (SHF) transportable satellite terminals for the Tactical
Air Control System and Combat Communications forces. These terminals
will be retrofitted with the Army developed Anti-Jam Control Modem
(AJCM) providing full interoperability among all Services' tactical SHF
satellite communications terminals. The Air Force requires a small,
lightweight SHF satellite communications terminal to provide reliable,
secure voice and data for highly mobile combat teams such as Forward
Air Controllers, Special Operations Forces, and Military Airlift
Command (MAC) Combat Control Teams. This project will conduct a
demonstration/validation effort for lightweight SHF satellite ground
terminal technology to assess the feasibility of meeting user require-
ment with SHF manpack units. The development must achieve very compact
lightweight units that can support flexible networks of many users with
minimal impact on satellite resources. This program element also
supports Air Force participation in the Army developed TSC-124 (Single
Channel Objective Tactical Terminal - SCOTT).

00647
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Program Element: #0303605F Budget Activity: #4 - Tactical Programs
PE Title: Military Satellite Communications (MILSATCOM) Terminals

(U) FY 1988 Accomplishments:
- (U) Supported the continued fielding and follow-on testing of the

multi-channel SHF terminals.
- (U) Supported the study and refinement of requirementF for SHF

manpack terminals as well as assessing the potential for state-
of-the-art technology to be applied toward requirements.

(U) FY 1989 Planned Program:
- (U) Support integration of the AJCM modems into the multi-channel

SHF terminals worldwide.
- (U) Conduct a demonstration/validation program for SHF lightweight

manpack terminals.

(U) FY 1990 Planned Program:
- (U) Complete the integration of AJCM modems into the multi-channel

SHF terminals.
- (U) Complete the demonstration/validation program for SHF light-

weight manpack terminals.
- (U) Support Air Force participation in the Army SCOTT program.

(U) FY 1991 Planned Program:
- (U) Initiate Full-Scale Engineering Development (FSED) of the SHF

lightweight manpack terminal program.
- (U) Continue Air Force participation in the Army SCOTT development

program in support of Air Force user requirements for CINC
warfighting communications.

(U) Program to Completion:
- kU) This Is a continuing program.

(U) Work Performed BX: The currently fielding SHF multi-channel
terminals were developed and manufactured by RCA, Camden NJ.
Electronic Systems Division (Air Force Systems Command), Hanscom
AFB, MA manages the program for the Air Force. The US Army
Satellite Communications Agency was the contracting office for this
project.

(U) Related Activities:
- (U) The GMF Satellite Communications (GMFSC) program is a joint

service program addressing tactical forces satellite communi-
cations requirements of the Army, Air Force and Marine Corps.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other Appropriation Funds:

Other Procurement (BA 4):
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual 7-timate Estimate Estimate Complete Program

Cos I: T1 T-4 7 -7,777 ?ontinuing TBD

(U) International Coonerative Agreements: Not Applicable.
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Program Element: #0303605F Budget Activity: #4 - Tactical Programs
PE Title: Military Satellite Communications (MILSATCOM) Terminals

3. (U) Project 3594, Universal SHF Satellite Communications Modem: bevelops
an SHF satellite modem to provide direct interoperability among strategic and
tactical SHF terminals as well as with Allies, and to support all data rate
communications in a hostile, electromagnetic and nuclear effects environment.
The direction for this program was provided by the Assistant Secretary of
Defense for Command, Control, Communications and Intelligence in response to
Congressional mandates for interoperability. This program is a joint
US/United Kindom program.

(U) FY 1988 Accomplishments:
- (U) Awarded brassboard (prototype) development contracts to two

competing US/UK teams.

(U) FY 1989 Planned Program:
- (U) Conduct brassboard (prototype) demonstration testing.
- (U) Evaluate results of brassboard testing.
- (U) Downselect to one US/UK team for Full-Scale Engineering

Development (FSED) contract.

(U) FY 1990 Planned Program:
- (U) Submit the Universal Modem waveform for validation as the DOD

standard to the Joint Chiefs of Staff.

- (U) Do not proceed into FSED due to resource constraints but
maintain a small cadre of techical experts to stay abreast of
advances in SHF modem technology.

(U) FY 1991 Planned Program:
- (U) Continue to pursue and support the technology developments for

SHF satellite modems.

(U) Pro ran to Comletion:
- T a s continuing program.

(U) Work Performed By: Work is being performed by two US/UK leader/
foower teams. The teams are M/A-COM of San Diego, CA with
Plessey of Christchurh, UK and Raytheon of Marlboro, MA, Harris
Corp of Melbourne, FL with Ferranti of Bracknell, UK.

(U) Related Activities: None. There is no unnecessary duplication of

effort within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: A formal Memorandum of
Understanding (MOU) has been negotiated with the United Kingdom by
the Office of Assistant Secretary of Defense for Command, Control,
Communications and Intelligence. The UK provides a Deputy Program
Manager for the Joint Program Office and has contributed funding
($2 Million) towards the program. The potential exists for
French participation in the program, and agreements are being
pursued.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0305887F Budget Activity: #4 - Tactical Programs

PE Title: Electronic Combat Intelligence Support

A. (U) RESOURCES ($ in Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number Title Actual Estimate Estimate Estimate Complete Program

2907 Electronic Combat (EC) Intelligence Support
* * 1744 1793 Continuing TBD

Total 1744 1793 Continuing TBD

* (U) NOTE: This is not a new start. This program was initially funded in
FY82 in PE0305887F to support R&D efforts at FTD for intelligence support to
EC/EW. In FY89, it was funded in PE 0604270F.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This project continues development and
production of intelligence data files (EWIS) and intelligence data
input packages (IDIPs) to support Air Force electronic combat
operations and aircrew training to include the design, development,
validation, and testing of threat emitter simulators (SIMVAL). This
project also supports Red Mission Analysis (RMA) through continued
efforts in software development of digital intelligence products
(Reference Threat Packages) specifically targeted for application to
digital computer models and simulations to support the entire life
cycle of EC weapon systems.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project 2907, Electronic Combat Intelligence Support:
(U) Develops the intelligence data to program/reprogram Electronic

Combat threat warning and jamming systems. The USAF has a heavy
investment in reprogrammable threat warning and jamming equipment
to include specific weapon systems such as F4-G, EF-lllA, and
COMPASS CALL. The EWIS program provides the intelligence
information and parametric data to program these systems to meet
the hostile emitter threat. The SIMVAL program evaluates the
accuracy of threat emitter simulators to replicate,
electronically, actual hostile emitters. IDIPs provide EW
equipment designers and engineers the intelligence data required
to produce threat warning and jamming equipment that effectively
counters enemy threat emitters. RMA through digital intelligence
analysis, processing, and dissemination, supports digital computer
models and simulations which will support the life cycle of EC
equipment/weapons systems into the future.

(U) FY 1988 Accomplishments:
- (U) Expanded data base subfiles on Soviet ECM and Electro-Optical (EO)

and Infrared (IR) systems.
- (U) Continued expansion of baseline data to support SIMVAL and Range

Improvement Program.
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Program Element: #035887F Budget Activity: #4 - Tactical Programs
PE Title: Electronic Combat Intelligence Support

(U) FY 1989 Planned Programs
- (U) Continued subfile development of threat EO/IR systems.
- (U) Continued update/expansion of EWIS data base to support IDIP and

S IMVAL efforts.

- (U) Initiated RHA effort to develop digital intelligence products
(Reference Threat Packages) for digital computer models and
simulators.

(U) FY 1990 Planned Program:
- (U) Continue data base development to support IDIP and SIMVAL efforts.
- (U) Expand RMA digital software capability to meet present and future

requirements.

(U) FY 1991 Planned Program:
- (U) Continue EWIS database maintenance/development and SIMVAL efforts.
- (U) Continue IDIP production and expand RMA program.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: The Foreign Technology Division (FTD) at
Wright-Patterson AFB, OH performs EWIS project tasks, SIMVAL tasks,
and RM4A, using in-house and contract resources. Current EWIS data
file development is being accomplished by the Planning Research
Corporation (PRC) field office in Dayton, OH. FTD does threat SIMVAL
program tasks with assistance by radar engineers from Sverdup
Technology, Inc of Tulahoma, Tenn.

(U) Related Activities: This project supports and directly interfaces
with other EC projects within PE 0305887F. It also interfaces with
basic intelligence analysis efforts funded by PE 030131F and supports
programs funded in 0604270F.

(U) Other Appropriation Funds:

FY 1988 FY 1989 FY 1990 FY 1991
Actual Estimate Estimate Estimate
N7A N/A N/A N/A

(U) International Cooperative Agreements: None.
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FY 1990/FY 1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0401840F Project Number: N/A
Title: Military Airlift Command Budget AcLivity: #4 - Tactical

Command and Control System (MAC C2) Programs

A. (U) RESOURCES ($ in Thousands)
Project Title MAC Command and Control System
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

MAC C2

6,486 8,907 10,989 11,446 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project, the Information Processing System (IPS), develops and
procures basic communications and infopmation processing hardware and
software for all echelons of thl MAC C system. It satisfies
essential elements of the MAC C architecture validated in MAC

Statement of Need 3-81. The integration of IPS computer resources and
software with improved High Frequency (HF) equipment, new UHF
satellite networks, and other available communications media will
result in a unified MAC Command and Control System. The IFS will be

developed and installed in three increments. Increment I will provide

a digital data message handling capability at each IPS node.
Increment II will build on Increment I by adding hardware and software
to support mission execution monitoring. Increment III will continue
to build by adding mission planning and scheduling functions.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) IPS concept definition work completed.

- (U) Began selection of implementation phase contractor.

2. (U) FY 1989 Planned Program :
- (U) Select implementation phase contractor.
- (U) Develop system design and architecture.

- (U) Begin development of Increment I applications software.

3. (U) FY 1990 Planned Program:

- (U) Continue software development.
- (U) Begin hardware buy and IPS Increment I installation.

4. (U) FY 1991 Planned Program:

- (U) Continue installation of Increment I.
- (U) Begin development of Increment II applications software.

5. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: The IFS Implementation Phase contractor is

Computer Sciences Corporation, Moorestown, NJ.
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Program Element: #0401840F Project Number: N/A
PE Title: MAC Command and Control System Budget Activity: 14 - Tactical

(MAC C2) Programs

E. (U) COMPARlSON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

Type of Impact ons
Change Impact on System Capabilities Impact on Schedule FY 1990 Cost

Tech None None None

Schd None +5 months None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: The IPS maintenance concept was redone

because all hardware proposed for the Implementation

Phase was off-the-shelf. The original maintenance
concept planned for maintaining developmental hardware.
This change required a reproposal from each competitor in
how they approached system maintenance.

3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION: MAC Statement of Need 3-81.

G. (U) RELATED ACTIVITIES: RDT&E funding for Ultra High Frequency
(UHF) satellite terminals is in PE 0303605F, Satellite
Communications Terminals.

H. (U) OTHER APPROPRIATION FUNDS: ($ in thousands)

FY 1988 FY 1989 FY 1990 FY 1991 FY 1992

Actual Estimate Estimate Estimate Estimate

Other Procurement* 100 100 1,985 15,207 26,708

* Only that portion of the total procurement funding in PE 0401840F

dedicated to the Information Processing System is shown above. There are
other programs (e.g. Automatic Communications Processor) within MAC C2

which do not have any development funds; they use procurement funds only.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE:

1. (U) Implementation Phase contract award Dec 88
2. (U) First node installed with Increment I Oct 90
3. (U) Begin development of Increment II Oct 90
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0502610F Budget Activity: # 4 - Tactical Programs
Title: A-7 Squadrons (ANG)

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Pro-ram
3275 A-7 Avionics Test Station Replacement

6,084 9,546 5,759 38 0 24,427
3606 A-7 Upgrade

48,570 73,014 24,186 4,894 0 179,982
3661 CAS Study

4,760 0 0 0 0 9,760
Total 59,414 82,560 29,945 4,932 0 214,169

B. (U) BRIEF DESCRIPTION OF ELEMENT: The development effort provides a
replacement for the A-7 "Big Eight" intermediate level avionics test
stations with new modular automatic test equipment compliant test

stations that will support the present A-7 force. The A-7 Upgrade
Program will prototype two A-7D aircraft which will be fitted with an
augmented engine and aerodynamic improvements. This requires a stretch
of the fuselage, fore and aft. The end result would be a reprocurement
data package to support a competitive production program.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 3275 - A-7 Avionics Test Station Replacement: The aging
A-7 "Big Eight" testers are rapidly becoming logistically
unsupportable and unreliable and are projected to be totally
unsupportable by 1990. The new, deployable test stations will
provide full diagnostic and repair capability for current and
planned A-7 bombing and navigation avionics at 20 continental
United States locations.

(U) FY 1988 Accomplishments:
- (U) Preliminary Design Review (PDR) - April 1988.
- (U) Hardware Critical Design Review (CDR) - July 1988.
- (U) Software Critical Design Review (CDR) - September 1988.
- (U) Independent Verification and Validation (IV&V) support.

(U) FY 1989 Planned Program:
- (U) Prototype delivery - May 1989.
- (U) Development test and evaluation (DT&E) complete - November

1989.
- (U) IV&V support.
- (U) Production go-ahead.

(U) FY 1990 Planned Program:
- CU) Operational Test and Evaluation (OT&E) complete - August

1990.
- (U) IV&V support.

- (U) Production deliveries.
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Program Element: #0502610F Budget Activity: # 4 - Tactical Programs
Title: A-7 Squadrons (ANG)

(U) FY 1991 Planned Program:
- (U) Initial operational capability (IOC) established - October

1990.
- (U) IV&V support.
- (U) Production deliveries.
- (U) Engineering Change Proposals (ECPs).

(U) Work Performed By: Project 3275 (A-7 Avionics test Station
Replacement Program) is on contract with allied Bendix Corp.,
Teterboro NJ and managed by the San Antonio Air Logistics
Center, Kelly AFB TX.

(U) Related Activities:
- (U) Modular Automatic Test Equipment (MATE) program, PE

0604247F, which provides the A-7 test stations control and
support software as government furnished equipment (GFE) --

NOTE: test stations are fully compatible.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0502610F Project Number: 3606
PE Title: A-7 Squadrons (ANG) Budget Activity: T-4 Tactical

Programs

A. (U) RESOURCES ($ in Thousands):
Project Title: A-7 Upgrade
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

A-7 Plus 48,570 73,014 24,186 4,894 0 179,982

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
A-7 Upgrade is a program to modernize the current A-7D and K model
aircraft. The Air Force needs a Close Air Support/Battlefield Air
Interdiction (CAS/BAI) aircraft to support the Army's Air-Land Battle
doctrine. The current A-7 is tasked with CAS/BAI missions and is
rapidly becoming obsolete and increasingly vulnerable to the increasing
threat. The modified A-7 Upgrade is a cost-effective solution to the
need for a CAS/BAI aircraft. It has high payload/range, speed
maneuverability, reliability, can operate from short fields, under the
weather (day or night) and achieve first-pass target destruction. The
A-7 plus reduces mobility requirements by 53% (from 19 to 9 C-141B
aircraft equivalents) and achieves a 23% reduction in maintenance
personnel. Improved systems reliability and maintainability would
provide a mission capable rate of 88%. The current engine would be
replaced with an augmented engine. The engine bay would be
reconfigured. Approved and proposed airframe and avionics
modifications would be included in the final configuration of the
aircraft. The airframe mods are: strakes, augmented flaps, lift dump
spoilers, airframe mounted accessory drive, 60 KVA generator, larger
fuel lines, improved air conditioning system, on-board oxygen
generating system, new wiring, hands on throttle and stick, data
transfer module, and improved com/nav control. The RDT&E funds are
required for two prototype aircraft and associated data packages.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Continuation of the FY 1987 program leading to production of

two prototype aircraft and data packages.
- (U) TAC, AFSC, AFLC, NGB, and SAF/AQ have agreed on an A-7F

configuration and have validated cost estimates.
- (U) Initial indications in studies conducted by independent

contractors, APSC, and AF/SA indicated that the A-7F appears to
be a cost-effective solution to meet the requirements.

2. (U) FY 1989 Planned Program:
- (U) Continstion of RDT&E Program and initiation of flight testing

of the two prototypes.
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Program Element: #0502610F Project Number: 3606
PE Title: A-7 Squadrons (ANG) Budget Activity: - Tactical

Program

- (U) Prototypes will be configured with an augmented engine,
associated airframe, and aerodynamic mods required to provide
the desired handling qualities and survivability improvements.

- (U) Efforts include extensive data reduction and data package
development.

- (U) Integration of all avionics mods will be accomplished
separately and are not part of this prototype effort.

- (U) A-7F survivability study will be completed.

3. (U) FY 1990 Planned Program:
- (U) Completes the flight test of the two YA-7Fs.
- (U) Completes the associated reduction and analysis of flight test

data and preparation of the final flight test report.
- (U) Engineering Change Orders (ECOs) generated during flight test

will be incorporated into the reprocurement data.

- (U) Survivability and vulnerability enhancements recommended by the
OSD-directed aircraft survivability analysis will be assessed.

4. (U) FY 1991 Planned Program:
- (U) Completes the incorporation of ECOs and finalizes the data.
- (U) Approved survivability and vulnerability enhancements will be

incorporated.

5. (U) Program to Completion:
- (U) Not applicable. Final year of RDT&E funding is FY 1991.

D. (U) WORK PERFORMED BY: A-7 Upgrade project is on contract with LTV

Aerospace, Dallas TX and managed by Aeronautical Systems Division,
Wright-Patterson AFB OH.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SU0LARY:

TYPE OF Impact on

CHANCE Impact on System Capabilities Impact on Schedule FY 1990 Cost

Tech None None None

Sched None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.

3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) Program Budget Decision (PBD) 235A, 19 Dec 86.
- (U) SON TAF/ANG/AFRES 503-86, 19 Feb 87.

G. (U) RELATED ACTIVITIES:
- (U) None.
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Program Element: #0502610F Project Number: 3606
PE Title: A-7 Squadrons (ANG) Budget Activity: -- - Tactical

Program

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Aircraft Procurement, (BA 5)
Cost* 10,000 0 0 0 TBD TBD

Military Construction: Not Applicable.

* These funds are a portion of the total BP 1100 (Class V modification)
monies allocated to the A-7 Upgrade under Budget Activity #05 (modification of
In-Service Aircraft).

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE:

Milestones Dates

- (U) Contract Award May 1987
- (U) First Flight May 1989
- (U) Production Decision Sep 1989
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #050261OF Project Number: 3606
PE Title: A-7 Squadrons (ANG) Budget Activity: T--- Tactical

Programs

A. (U) RESOURCES ($ in Thousands):
Project Title: A-7 Upgrade

Popular FY 1988 FY 1989 FY i990 FY 1991 To Total

Name Actual Estimate Estimate Estimate Complete Program

A-7 Plus 48,570 73,014 24,186 4,894 0 179,982

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
A-7 Upgrade is a program to modernize the current A-7D and K model
aircraft. The Air Force needs a Close Air Support/Battlefield Air
Interdiction (CAS/BAI) aircraft to support the Army's Air-Land Battle
doctrine. The current A-7 is tasked with CAS/BAI missions and is
rapidly becoming obsolete and increasingly vulnerable to the increasing
threat. The modified A-7 Upgrade is a cost-effective solution to the

need for a CAS/BAI aircraft. It has high payload/range, speed
maneuverability, reliability, can operate from short fields, under the
weather (day or night) and achieve first-pass target destruction. The
A-7 plus reduces mobility requirements by 53% (from 19 to 9 C-141B

aircraft equivalents) and achieves a 23% reduction in maintenance
personnel. Improved systems reliability and maintainability would
provide a mission capable rate of 88%. The current engine would be
replaced with an augmented engine. The engine bay would be
reconfigured. Approved and proposed airframe and avionics
modifications would be included in the final configuration of the
aircraft. The airframe mods are: strakes, augmented flaps, lift dump
spoilers, airframe mounted accessory drive, 60 KVA generator, larger
fuel lines, improved air conditioning system, on-board oxygen
generating system, new wiring, hands on throttle and stick, data
transfer module, and improved com/nav control. The RDT&E funds are
required for two prototype aircraft and associated data packages.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- CU) Continuation of the FY 1987 program leading to production of

two prototype aircraft and data packages.

- (U) TAC, AFSC, AFLC, NGB, and SAF/AQ have agreed on an A-7F
configuration and have validated cost estimates.

- (U) Initial indications in studies conducted by independent
contractors, AFSC, and AF/SA indicated that the A-7F appears to
be a cost-effective solution to meet the requirements.

2. (U) FY 1989 Planned Program:
- (U) Contination of RDT&E Program and initiation of flight testing

of the two prototypes.
- (U) Prototypes will be configured with an augmented engine,

associated airframe, and aerodynamic mods required to provide

the desired handling qualities and survivability improvements.

- (U) Efforts include extensive data reduction and data package

development.
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Program Element: #0502610F Project Number: 3606
PE Title: A-7 Squadrons (ANG) Budget Activity: 74 - Tactical

Program

- (U) Integration of all avionics mode will be accomplished
separately and are not part of this prototype effort.

- (U) A-7F survivability study will be completed.

3. (U) FY 1990 Planned Program:
- (U) Completes the flight test of the two YA-7Fs.
- (U) Completes the associated reduction and analysis of flight test

data and preparation of the final flight test report.
- (U) Engineering Change Orders (ECOs) generated during flight test

will be incorporated into the reprocurement data.
- (U) Survivability and vulnerability enhancements recommended by the

OSD-directed aircraft survivability analysis will be assessed.

4. (U) FY 1991 Planned Program:
- (U) Completes the incorporation of ECOs and finalizes the data.
- (U) Approved survivability and vulnerability enho--ements will be

incorporated.

5. (U) Program to Completion:
- (U) Not applicable. Final year of RDT&E funding is FY 1991.

D. (U) WORK PERFORMED BY: A-7 Upgrade project is on contract with LTV
Aerospace, Dallas TX and managed by Aeronautical Systems Division,
Wright-Patterson AFB OH.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF Impact on
CHANGE Impact on System Capabilities Impact on Schedule FY 1990 Cost

Tech None None None

Sched None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) Program Budget Decision (PBD) 235A, 19 Dec 86.
- (U) SoN rAF/ANG/AFRES 503-86, 19 Feb 87.

G. (U) RELATED ACTIVITIES:
- (U) None.
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Program Element: #0502610F Project Number: 3606
PE Title: A-7 Squadrons (ANG) Budget Activity: -7T - Tactical

Program

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):
FY 1988 FY 1989 PY 1990 FY 1991 To Total

Actual Estimate Estimate Estimate Complete Program

Aircraft Procurement, (BA 5)

Cost* 10,000 0 0 0 TBD TBD

Military Construction: Not Applicable.

* These funds are a portion of the total BP 1100 (Class V modification.)

monies allocated to the A-7 Upgrade under Budget Activity #05 (modification of

In-Service Aircraft).

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE:

Milestones Dates

- (U) Contract Award May 1987

- (U) First Flight May 1989

- (U) Production Decision Sep 1989
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #1110011F Project Number: 3129

PE Title: SOF Force Enhancements - Active Budget Activity: #4 - Tactical
Programs

A. (U) RESOURS($ in Thousands)
Project Title: MC-130H

FY 1988 FY 1989 FY 1990 FY 1991 To Total
PoRulaam Actual Estimate Estiate imate omplete Proara

Combat Talon II 6,451 33,051 1,600 6,413 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project initially provided for development of intermediate and
depot-level peculiar support equipment (PSE) for those avionics
systems previously common between the MC-130H and the HH-60A
programs. PSE development is complete. The project now develops an
MC-130H Combat Talon II integrated defensive system (CIDS) as a Phase
II prototype for Project Number 3284, Interactive Defensive Avionics
System (IDAS). CIDS would integrate the radar warning receiver,
radar jammer, infrared warning receiver, and chaff/flare dispenser.
As the prototype for IDAS, a solid foundation is established for
further integration efforts.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Completed development of intermediate and depot-level

avionics PSE.
. (U) Funding required in FY 1988 is 1,007; remainder will be

used to forward finance portion of FY 1989 requirements.

2. (U) FY 1989 Planned Program:
. (U) Begin definition, design, and development of CIDS which is

Phase II of IDAS.
- (U) Funding required in FY 1989 is 11,438; remainder will be

used to forward finance portion of FY 1990 requirements.

3. (U) FY 1990 Planned Program:
- (U) Continue development and prototyping of CIDS.
- (U) Begin to address application of CIDS towards IDAS for other

SOF aircraft.
-(U) Funding required in FY 1990 is 29,129; shortfall will be

met by prior year forward financing.

4. (U) FY 1991 Planned Proaram:
- (U) Conduct ground and flight testing.
. (U) Funding required in FY 1991 is 6,453.

5. (U) Proaram to ComDletion:
(U) Complete flight testing and begin MC-130H fleet retrofit.
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Program Element: #1110011F Project Number: 3129
PE Title: SOF Force Enhancements - Active Budget Activity: TF Tactical

Programs

D. (U) WORK PERFORMED BY:

1. (U) SOP Program Office Wright-Patterson AFB OH
2. (U) Lockheed Aeronautical Systems Company (Airframe) Marietta CA
3. (U) Lockheed Aircraft Service Company (Air Refueling) Ontario CA
4. (U) IBM Federal Systems Division (Avionics Integration) Owego NY

E. (U) COMPARISON WITH FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF Impact on
CHANGE Impact on System Capabilities Impact on Schedule FY 1990 Cost

Tech None None None

Sc'Ad None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES

1. (U) ENGINEERING CHANGES: None
2. (U) SCHEDULE CHANGES: None
3. (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:

1. (U) MAC SON 05-83, Special Operations COMBAT TALON II/COMBAT TALON I
IMPROVEMENTS, 21 Jan 1983.

2. (U) MAC SORD 05-83 III, COMBAT TALON II, 5 Jun 1987.

G. (U) RELATED ACTIVITIES:

1. (U) Interactive Defensive Avionics System (IDAS), Project Number 3284,
will continue the integration effort for the rest of the SOF fleet.

2. (U) There is no unnecessary duplication of effort within the Air Force or
the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):

FY 1988 FY 1989 FY 1990 FY 1991 Total
Actual Estimate Estimate Estimate Program

Aircraft Procuremaut 383,308 350,639 277,833 49,512 1,630,800
Quantity 7 4 2 0 24
Military Construction 4,000 2,900 7,600 3,300 24,500

UNCLASSIFIED
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Program Element: #Il011F Project Number: 1

PE Title: SOF Force Enhancements - Active Budget Activity: acUiA1

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULE:

1. (U) CIDs Contract Award March 1989

2. (U) Critical Design Review September 1990

3. (U) CIDs Flight Test Complete September 1991

4. (U) Begin Deliveries October 1992
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FY 1990/1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

Program Element: #1110011F Project Number: 3284
PE Title: SOF Force Enhancements - Active Budget Activity: #4 - Tactical

Prorrams

A. (U) RESOURCES ($ in Thousands)
Project Title: Interactive Defensive Avionics System (IDAS)

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Popular Name Actual Estimate Estimate Estimate Complete Program

IDAS 4,730 1,648 10,412 20,638 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This project provides funds for requirements definition, development,
and test for integration of electronic warfare equipment. The project
will identify hardware for each SOF aircraft that will reduce
vulnerability, detectability, and threat engagement by increasing the
overall survivability of Air Force SOF assets. Once on-going studies
provide mission related requirements definition, development of an
IDAS with a common architecture and essentially common components will
be accomplished under this project for the SOF fleet: AC-130H,
AC-130U, MC-130E, MC-130H, MH-53J, MH-60G, HC-130N/P, C-141B Special
Operations Low Level (SOLL) II, C-130E SOLL II, and CV-22A. IDAS is a
three-phase program. Phase I is the installation of nonintegrated
defensive avionics on SOF aircraft. Phase II integrates the Phase I
avionics. Phase III provides a fully interactive defensive suite to
meet 1996 and beyond requirements. The MC-130H electronic warfare
equipment will be integrated initially during Phase II, under Project
3129 (MC-130H). The architechture developed on the MC-130H Combat
Talon II Integrated Defensive System (CIDS) will serve as a foundation
for the IDAS development and will be transportable in part or whole to
the remaining SOF platforms. Software modules will also be
transportable to these remaining platforms. An integrated maintenance
concept support plan for the IDAS will be developed. This plan will
be tailored to the SOF mission requirements and will consider factors
such as mission readiness, deployment limitations, software
reprogramming, spares and support pipelines, vertical testability, and
organic depot capabilities and requirements. Subsequent efforts under
this project will also provide for later development of passive
terrain following and terrain avoidance systems for MC-130s and
Gunships to reduce detection and increase survivability. Other
efforts will enhance munitions to increase combat effectiveness and
improve high-speed airdrop systems to reduce vunlnerability.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments: (For MC-130E, AC-130H, & EC-130E)
(U) Initiated modeling of mission tasks and threats using

representative mission profiles.
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Program Element: #1110011F Project Number: 3284
PE Title: SOF Force Enhancements - Active Budget Activity: #4 - Tactical

(U) FY 1988 Accomplishments (Continued):
- (U) Conducted trade study of candidate subsystems to drive the

development of an interactive architecture.
- (U) Conducted system analysis of existing and propsed

architectures.
- (U) Investigated integrated maintenance support concept.

2. (U) FY 1989 Planned Program: (For MC-130E, AC-130H, & EC-130E)
- (U) Complete modeling of mission tasks and threats using

representative mission profiles.
- (U) Develop provisions for cross-communication (interaction)

between previously stand-alone systems.
- (U) Begin assessing implication of these efforts for remaining SOF

aircraft.
- (U) Complete trade study analysis of candidate subsystems for

development of common architecture.

3. (U) FY 1990 Planned Program:
- (U) Initiate modeling of'tasks and mission threats for remaining

SOF aircraft using representative mission profiles.
- (U) Conduct trade study of candidate subsystems for remaining SOF

aircraft for fusion into the common architecture.
- (U) Initiate contract for IDAS development and prototyping of

MC-130H to IDAS configuration.
- (U) Strive to include AC-130U at this stage of development.

4. (U) FY 1991 Planned Program:
- (U) Complete development and testing of the prototype IDAS for the

MC-130H Combat Talon II aircraft.
- (U) Continue development and test of AC-130U IDAS trial aircraft.
- (U) Identify installed systems performance requirements for

remaining SOF aircraft.
- (U) Apply common SOF architecture to remaining SOF aircraft.

5. (U) Proaram to Completion:
- (U) This is a continuing program.

D. (U) WORK PERFORMED BY:

1. (U) Northrop Defense Systems Division Elk Grove Village IL
2. (U) AFLC/Special Projects Division Wright-Patterson AFB OH
3. (U) Electronic Warfare Programs Office Wright-Patterson AFB OH
4. (U) SOF Program Office Wright-Patterson AFB OH
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Program Element: #1110011F Project Number: 3284
PE Title: SOF Force Enhancements - Active Budget Activity: #4 - Tactical

Programs

E. (U) COMPARISON WITH FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF [ Impact on

CHANGE Im ton System Cavabilities Impa on Schedule FY 1990 Cost

Tech None None None

Schd None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES

1. (U) ENGINEERING CHANGES: None
2. (U) SCHEDULE CHANGES: None
3. (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:

1. (U) HQ USAF/RD-U AFSOF Review of Capabilities & Cost Briefing, 12 Sep 86
2. (U) DEPSECDEF Memorandum, Cost Accounting for SOF Aircraft, 31 Oct 86
3. (U) HQ USAF Special Operations Forces Master Plan, 17 Feb 87
4. (U) SAF/AQU Msg, 102000Z Apr 87, IDAS for SOF Aircraft
5. (U) Under Secretary of Defense Memorandum - Acquisition, DOD Electronic

Combat Policy Execution, 3 Aug 87

G. (U) RELATED ACTIVITIES:

1. (U) Phase II Prototype will occur on the MC-130H, and funding for Phase
II is in Project Number 3129, MC-130H.

2. (U) There is no unnecessary duplication of effort within the Air Force or
the Department of Defense.

3. (U) Interface control working groups will be established to insure
commonality issues are addressed within the SOF fleet and also
between the SOF fleet and the airlift fleet.

H. (U) OTHER APPROPRIATION FUNDS (S in Thousands): Not Applicable

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULE:

1. (U) Contract Award January 1990
2. (U) Flight Test Complete January 1994
3. (U) Begin Delivery June 1994
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #1110011F Project Number: Ila
Title: SOF Force Enhancements - Active Budget Activity: #4 - Tactical

A. (U) RESOURCES ($ in Thousands)
Project Title: AC-130U

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Ponular Name Actual Estimate Estimate Estimate Completion Pror

AC-130U GUNSHIP 69,510 63,803 37,828 17,893 10,207 249,734

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES:

(U) This program funds development and procurement of 12 C-130s and
converts these aircraft to the side-firing gunship configuration. The
new AC-130U aircraft will have an enhanced capability, improved
reliability and maintainability, more and survivability than the
existing AC-130H aircraft, and be more deployable than the older
AC-130A gunships which are programmed for retirement. The new
aircraft subsystems will include precision navigation, target
acquisition radar, fire control computers integrated on redundant
1553B data buses, electronic countermeasures, infrared
countermeasures, aerial refueling, covert lighting, trainable weapons,
and secure communications systems. These subsystems will provide the
gunship the capability to strike targets with surgical accuracy, to
loiter safely in the target area for extended time periods, and to
perform these tasks in night or adverse weather conditions. Where
practical, every effort will be made to adapt off-the-shelf equipment,
and to the maximum extent, these gubsystems will be common with
systems on other Air Force SOF aircraft.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Continued design, laboratory/integration-facility testing,

and concept proofing for the prototype AC-130U.
- (U) Continued developing Peculiar Support Equipment (PSE).
- (U) Began developing related technical data.
- (U) Began fabrication of prototype aircraft.
. (U) Continued software development and integration design for

avionics, target acquisition, and ordnance ballistics
computers.

2. (U) FY 1989 Planned Programe
- (U) Complete integration of low-light-level TV and target

acquisition radar, following Critical Design Re.i,;w.
- (U) Continue development and refinement of ballistics and

navigation software.
- (U) Define and develop required PSE for intermediate and depot

support levels.
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Program Element: #1110011F Project Number: 3326
Title: SOF Force Enhancements--Active Budget Activity: #4 - Tactical

Programs

3. (U) FY 1990 Planned Program:
- (U) Complete development of the prototype AC-130U.
- (U) Begin flight test and evaluation.

4. (U) FY 1991 Planned Program:
- (U) Complete flight test and evaluation

5. (U) Program to ComDletion:
- (U) Complete development of PSE in FY 1993.

D. (U) WORK PERFORMED BY:

1. (U) Special Operations Forces Program Office Wright-Patterson AFB OH
2. (U) Rockwell International (Systems Integration) El Segundo CA

3. (U) Lockheed Aeronautical Systems Company (Airframe) Marietta GA

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

Type of Impact on
Change Impact on System Capabilities Impact on Schedule FY 1990 Cost
Tech None None None

Schd None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES

I. (U) ENGINEERING CHANGES: None
2. (U) SCHEDULE CHANGES: None

3. (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:

1. (U) Deputy Secretary of Defense Program Decision Memorandum,

22 Aug 85

2. (U) HQ USAF SON 08-85, AC-130 Replacement Gunship

3. (U) HQ MAC Concept of Operations for AC-130s, 15 Mar 85

G. (U) RELATED ACTIVITIES: There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.

00669

UNCLASSIFIED



UNCLASSIFIED

Program Element: IIO1011F Project Number: 3326
Title: SOF Force Enhancements-Active Budget Activity: TT: Tactical

Programs

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands)

FY 1988 FY 1989 FT 1990 FY 1991 Total
Actual Estimate Estimate Estimate Program

Aircraft procurement 18,200 325,237 269,140 42,413 654,990
Quantity 0 6 5 0 12
Military Construction 0 0 0 0 5,013

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULE:

1. (U) Contract Award July 1987
2. (U) Critical Design Review March 1989
3. (U) Start Prototype Flight Testing April 1990
4. (U) Complete Combined Flight Testing August 1992

5. (U) Initial Operational Capability (4 aircraft) October 1992
6. (U) Full Operational Capability (12 aircraft) September 1993
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #1110011F Project Number: 3642
PE Title: SOF Force Enhancements - Active Budget Activity: #4 - Tactical

Programs
A. (U) RESOURCES ($ in Thousands)
Project Title: AC/MC-130 Aircrew Training System (ATS)

FY 1988 FY 1989 FY 1990 FY I391 To Total

Popular Name Actual Estimate Estimate Estimate Complete Program

SOF ATS 1,287 27,627 2,054 55,712 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project will develop an integrated, state-of-the-art SOF fixed-wing
ground-based aircrew training system (ATS) to support MC-130 Combat
Talon and AC-130 Gunship initial qualification, c ntinuation training,
update training, and combat mission rehearsal requirements. While the
focus is on fixed-wing aircraft, options are also planned for MH-53J and
CV-22 which will be exercised as funding becomes available. The ATS
requirement is driven by existing training restrictions caused by

airspace limitations, weather restrictions, and mission safety
considerations that dictate rehearsing certain critical tasks in a
ground-based device. The proposed solution is to acquire a SOF
fixed-wing training system composed of weapon system trainers, Combat
Talon air refueling part task trainer, computer based training
equipment, courseware development and instruction for all crewmembers of
each aircraft. The system will provide a mix of academics, simulator
training, and aircraft flight training to produce a combat qualified
crewmember.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Prepared and released two draft request for proposals.

2. (U) FY 1989 Planned Program:
- (U) Release request for proposal.
- (U) Conduct source selection.
- (U) Contract award to two contractors (Phase I) for preliminary

design and system definition.
- (U) Conduct initial system design reviews for fixed wing aircraft.
- (U) Funding required in FY 1989 is 8,200; remainder will be used

to forward finance portion of FY 1990 requirements.

3. (U) FY 1990 Planned Program:
- (U) Down select to one contractor (Phase II).
- (U) Award full scale development contract.
- (U) Complete system design for MC-130H/E and AC-130U/H aircraft.
- (U) Funding required in FY 1990 is 21,900; shortfall will be met

by prior year forward financing.
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Program Element: #11I0011F Project Number: 3642
PE Title: SOF Force Enhancements - Active Budget Activity: #4 - Tactical

4. (U) FY 1991 Planned Program:
. (U) Continue full scale development.
- (U) Conduct preliminary and critical design reviews.
- (U) Funding required in FY 91 is 41,000; remainder will be used to

forward finance portion of FY 1992 shortfall of 27,700.

5. (U) Program to Completion:
- (U) Perform system design for MH-53J and CV-22 aircraft.
- (U) This is a continuing program.

D. (U) WORK PERFORMED BY: Training Systems Program Office,
Wright-Patterson AFB OH

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

PE OF I Impact on
HANGE Impact on SysteM Ca abilties mpact on Schedule FY 1990 Cost

Tech None None None

Schd None None None

Cost None None None

NARRATIVE DESCRIUTION OF CHANGES

1. (U) ENGINEERING CHANGES: None
2. (U) SCHEDULE CHANGES: None
3 (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:

I. (U) MAC SON 05-83, Special Operations COMBAT TALON II/
COMBAT TALON I Improvements, 21 Jan 1983.

2. (U) MAC Concept of Operations for AC-130s, 15 Mar 85.
3. (U) MAC SORD 05-83 III, COMBAT TALON II, 5 Jun 1987.

G. (U) RELATED ACTIVITIES: There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

FY 1988 FY 1989 FY 1990 FY 1991 Total
Actual Estimate Estimate Estimate Progra.

Procurement 0 0 53,100 2,400 55,500
Military Construction 0 4,600 0 0 4,600
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Program Element: #1110011F Project Number: 3642
PE Title: SOF Force Enhancements - Active Budget Activity: #4 - Tactical

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULE:

1. (U) Rplease Request for Proposal January 1989
2. (U) Contract Award (Phase I) May 1989
3. (U) Contract Award (Phase II) May 1990
4. (U) Critical Design Review December 1990
5. (U) Validation Complete January 1994
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #1110011F Project Number: 35
PE Title: SOF Force Enhancements - Active Budget Activity: #4 - Tactical

P~rzram

A. (U) RESOURCES ($ in Thousands)
Project Title: CV-22

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Popular Name Actual Estimate Estimate Estimate Complete Program

OSPREY 32,335 25,738 22,090 21,461 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES:
This project will result in a CV-22A configured to satisfy SOF mission
requirements. Starting with the baseline Marine V-22 aircraft, we will
provide the contractor with additional communication, navigation, and
electronic warfare equipment for integration and testing. Fuel tank
configuration will be developed and tested to extend operational
range. In addition, logistics support and training aspects of these
Air Force unique systems will be developed to give us aircraft
optimally suited for the SOF mission.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Continued integration of Air Force unique avionics in the

Systems Integration Laboratory (SIL), including medium
accuracy inertial navigation system and multi-function
radar development under Project 3753, Integrated Digital
Avionics.

- (U) Began procuring electronic warfare systems and
integration into the SIL.

- (U) Procured non-avionics systems for flight test in 1990.
- (U) Conducted wind tunnel testing of extended range fuel tank

designs.
(U) Continued engine structural integrity program to

determine the durability of the Allison engine as it
enters the Air Force inventory.

- (U) Submitted request for ECP for AF unique effort.
- (U) Fact found and prepared for negotiation on the AF unique

engineering change proposal (ECP).
- (U) Submitted Request for Proposal (RFP) for RF jammer

study. Prepared for negotiation.

2. (U) FY 1989 Planned Proeram:
(U) Continue work on Air Force unique avionics.
(U) Complete procurement of SOF unique navigation,

communication, and electronic warfare equipment so that
initial testing in the SIL can begin.
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Program Element: #1110011F Project Number: 2IZ
PE Title: SOF Force Enhancements - Active Budget Activity: #4 - Tactical

(U) FY 1989 Planned Program (Continued):
- (U) Continue engine structural integrity program. Begin work

on Forces Structural Maintenance Plan.
- (U) Research and select best solution for extended range fuel

tank configuration.
- (U) Awards contract and begin work on Air Force unique ECP

effort. This includes navigation, communications, and
electronic warfare system enhancements. Designs for
hardware mods for armament, fast rope and lighting
improvements will also begin.

- (U) Place RF jammer study on contract.
- (U) Start combined contractor/government tooling of prototype

air vehicles with emphasis on verifying actual system
performance.

3. (U) FY 1990 Planned Prorram:
(U) Complete RF jammer study and implement, if necessary.
(U) Complete Enhanced Structural Integrity Program (ENSIP)

effort. Take delivery of Force Structural Maintenance
plan.

(U) Continue integration of Air Force unique avionics.
(U) Continue work on Air Force unique ECP effort.
(U) Continue contractor and government testing of six

prototypes vehicles with emphasis on verifying actual
system performance.

(U) Request proposal for extended range fuel configuration,
design, fabrication, and flight test. Negotiate and begin
work.

(U) Complete RFP for CV-22A trainer mods.

4. (U) FY 1991 Planned Proeram:
- (U) Continue combined contractor/government Development Test

and Evaluation/Operational Test and Evaluation of the
CV-22A.

5. (U) Prozram to Comiletion: This is a continuing program.

D. (U) WORK PERFORMED BY:

1. (U) SOF Program Office Wright-Patterson AFB OH
2. (U) Naval Air Systems Command Washington DC
3. (U) Bell Helicopter Textron Fort Worth TX
4. (U) Boeing Helicopter Philadelphia PA
5. (U) IBM Federal Systems Div (Avionics Integration) Owego NY
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Program Element: #1110011F Project Number: 37-52

PE Title: SOF Force Enhancements - Active Budget Activity: #4 - Tactical
Programs

E. (U) COMPARISON WITH FY 1988/89 DESCRIPTIVE SUMMARY:

YPE OF Impact on
RANGE  I macton System Capabilities Impact on Schedule FY 1990 Cos

Tech None None None

Schd None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES

1. (U) ENGINEERING CHANGES: None

2. (U) SCHEDULE CHANGES: None

3. (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:

1. (U) Joint Services Operational Requirement (JSOR), 14 Dec
1982 (USAF SON 14-82) Revised Apr 85

2. (U) V-22 Program Acquisition Plan, 22 Jul 1986
3. (U) Secretary of Defense Decision Memorandum, V-22 OSPREY

Program, 1 May 1986, with Decision Coordinating Paper

4. (U) Systems Operational Concept (SOC), 8 Dec 1987

G. (U) RELATED ACTIVITIES-

1. (U) V-22 is a joint-service program led by the Navy. The
Navy funds airframe and engine development, while the
Air Force funds development, integration, and testing of

systems unique to the SOF mission.
2. (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULE:

1. (U) Preliminary Design Contract Award April 1983
2. (U) Full Scale Development (FSD) Contract Award May 1986

3. (U) Long Lead Release (USMC) 3rd Qtr FY 90

4. (U) Operational Test and Evaluation 2nd Qtr FY 92

5. (U) Full Production Release ist Qtr FY 93
6. (U) First USAF Delivery Ist Qtr FY 95

7. (U) USAF Initial Operational Capability 4rd Qtr FY 95
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #110011F Budget Activity: #4 - Tactical Programs
PE Title: SOF Force Enhancements - Active

A. (U) RESOURCES ($ in Thousands)

Project Number FY 1988 FY 1989 FY 1990 FY 1991 To Total
& Title Actual Estimate Estimate Estimate Complete Progra

3129 MC-130H Combat Talon II
6,451 33,051 1,600 6,413 Continuing TBD

3174 SOF Sensor Upgrade
2,255 100 0 0 0 2,355

3284 Interactive Defensive Avionics Systems
4,730 1,648 10,412 20,638 Continuing TBD

3326 AC-130U Gunship
69,510 63,803 37,828 17,893 10,207 249,734

3642 AC/MC-130 Aircrew Training System
1,287 27,627 2,054 55,712 Continuing TBD

3752 CV-22A
32,335 25,738 22,090 21,461 Continuing TBD

3753 Integrated Digital Avionics
269 0 0 0 0 17,188

3758 SOF C2 Upgrade
378 989 395 398 Continuing TBD

3778 SOF Automated Mission Planning System
0 0 200 200 Continuing TBD

TOTAL 117,215 152,956 74,579 122,715 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT:
This program element contains RDT&E and procurement funding required
to procure and support 24 MC-130H Combat Talon II aircraft and 12
AC-130U Gunships, as well as 55 CV-22As which will provide the Air
Force SOF with the ability to conduct long-range infiltration,
resupply, and exfiltration missions requiring vertical/short takeoff
and landing (V/STOL) capabilities in the 1990s and beyond. RDT&E
funds are requested for Interactive Defensive Avionics Systems
(development of a common electronic warfare architecture for SOF
fleet); AC/MC-130 Aircrew Training System (trainer and mission
rehearsal system for MC-130/AC-130 with provisions for MH-53J and
CV-22A); SOF C2 Upgrade (enhancements to initial deployable C2
capabilities for SOF elements); and SOF Automated Mission Planning
System (provides aircrews with ability to conduct full mission
planning).
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Program Element: #1110011F Budget Activity: #4 - Tactical Programs
PE Title: SOF Force Enhancements - Active

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 3174. SOF Sensor Upgrade: An improvement to AC-130
40mm ammunition.

(U) FY 1988 Accomplishments:
- (U) Continued development of improved visual sensors

(low-light television and infrared sensors).
. (U) Continued development of improved electronic sensors (new

laser target illumination system).
- (U) Continued development of improved 40mm munitions for use

with these sensors.

(U) FY 1989 Planned Program: Completed development.

(U) FY 1990-1991 Planned Program: Not Applicable.

(U) Work Performed By:

- (U) Air Force Armament Division Eglin AFB FL

(U) Related Activities: There is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

(U) Other Ap~ropriation Funds: None

(U) International Cooperative Agreements: None

2. (U) Project 3753. Integrated Digital Avionics: Reconfiguring
the APQ-174 multi-function radar for the V-22.

(U) FY 1988 Accom2lishments:
(U) Developed hardware and software changes required to both

apply the LANTIRN radar (APQ-174) to the V-22 and to
integrate displays from the MH-53J.

(U) FY 1989-1991 Planned Program: Not Applicable.

(U) Work Performed By:
- (U) SOF Program Office Wright-Patterson AFB OH
- (U) Naval Air Systems Command Washington DC
- (U) Bell Helicopter Textron Fort Worth TX
- (U) Boeing Helicopters Ridley Park PA
- (U) IBM Federal Systems Division Owego NY

(U) Related Activities: There is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

(U) Other Aoprooriation Funds: None

(U) International Coooerative Agreements: None
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Program Element: #1110011F Budget Activity: #4 - Tactical Proframs
PE Title: SOF Force Enhancements - Active

3. (U) Prolect 3758. SOF C2 Upgrade: Develops enhanced capabilities for
an ongoing program to acquire a deployable C2 capability for
SOF. Requirements include development of a secure, light-weight,
long-range radio system, and mission planning systems.

(U) FY 1988 Accomplishments:
- (U) Developed control software for a C2 modem.

(U) FY 1989 Planned Program:
- (U) Continue to expand capabilities of C2 modem through

development of voice compression and embedded encryption
capabilities.

- (U) Continue development of promising technologies for
application to the Joint Advanced Special Operations
Radio System (JASORS).

(U) FY 1990 Planned Program:
- (U) Develop control system for the network.
- (U) Develop multi-tasking input/output terminals for the

system to reduce size/weight and enhance operational
capabilities.

(U) FY 1991 Planned Program:
(U) Continue development of technology leading to the final

JASORS objective system.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By:
- (U) Naval Electronics Systems Eng Activity Patuxent River MD
- (U) Space Division Los Angles AFS CA
- (U) Electronic Systems Division Hanscomb AFB MA

(U) Related Activities: There is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

(U) Other AoDroDriation Funds: None

(U) Internatinal Cooperative Agreements: None

4. (U) Prolect 3778. SOF Automated Mission Planning System (AMPS):
Capabilities include storage and processing of threat
intellligence to include near-real time ELINT, imagery, and
digital terrain mapping data from Defense Mapping Agency to
provide route selection, optimization and deconfliction, aircraft
performance, and data transfer capability to program aircraft
mission computers.

(U) FY 1988 Accomplishments: Not Applicable

(U) FY 1989 Prozram: Not Applicable
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Program Element: #1110011F Budget Activity: #4 - Tactical Programs
PE Title: SOF Force Enhancements - Active

(U) FY 1990 Program:
(U) Conduct trade study of available equipment meet

requirements.
(U) Begin development of interface architecture to host

required capabilities.

(U) FY 1991 Program:
- (U) Begin development of SOF aircraft software.
- (U) Test system capability.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By:
- (U)Mission Planning SPO Hanscom AFB

(U) Related Activities: There is no unnecessary duplication of

effort within the Air Force or the Department of Defense.

(U) Other APoropriation Funds: None

(U) International Cooperative Azreements: None
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0301357F Project Number: XXXI
Title: NUDET Detection System (NDS) Budget Activity: 5"--Intelligence

and Communications
A. (L4 RESOURCES ($ in Thousands)
Project Title NUDET Detection System
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

NDS

B. (LA) BRIEF DESCRIPTIONOF MISSION REQUIREMENT AND SYSTEM
CAPABILITIES:

The NUDET Detection System consists
of sensors integrated on the operational Navstar Global Positioning
System (GPS) satellites plus a user segment consisting of Ground/
Airborne Integrated Terminals (G/AIT). The NDS satellite payload
consists of X-ray, optical and electromagnetic pulse (EMP) sensors.

A oroaa range or users tnarionai uomuano
Authorities, Strategic Air Command, US Space Command, other Unified
and Specified Commands) will receive NUDET data, direct from the
spacecraft, on the precise location, yield, count, time, and height
of burst.

*nis program eiement oeveiops

and integrates the optical and X-ray sensors into the GPS satellite.
This program compliments PE 0102433F which develops and integrates
DIP sensors into GPS satellites and develops/procures G/AITs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Program: None funded.

(U) FY 1989 Planned Program: None funded.

(U) FY 1990 Planned Program:

- (U) Initiate development for requalification and integration of
NDS next generation optical and X-ray sensors into GPS re-
plenishment satellites begun in FT 89 in PE 0305999F.

00581
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Program Klement: #0301357F Project Number: XXXI
Title: NUDET Detection System (NDS) Budget Activity: -5-Intellience

and Communications

- (U) Build prototype NDS next generation optical and X-ray
sensors for GPS Block II satellites begun in FY 89 in
PE 0305999F.

(U) FY 1991 Planned Program:
- (U) Complete integration development,requalification, and

testing of NDS next generation optical and X-ray sensors
for GPS Block IIR satellites.

- (U) Begin development of fixes for deficiencies identified
during testing.

(U) Program to Completion:
- (U) This is a continuing progr am.
- (U) NDS sensor design and production are keyed to the GPS

satellite schedule.
- (U) Outyear RDT&E funds will support the development of fixes

for deficiencies identified during testing and required
system operational improvements.

D. (L4 WORK PERFORMED BY:

Rockwell
International, Seal Beech, CA, integrates theNDS sensors on GPS
satellites and produces the EMP sensor. Science Applications
International Corporation, Manhattan Beach, CA, and the Aerospace
Corporation, E1 Segundo, CA, provide systems engineering support.
Sandia National Laboratories, Albuquerque, NM, and Los Alamos
National Laboratory, Los Almos, M1, are under contract to the
Department of Energy to produce the X-ray and optical nuclear
detonation sensors. Texas Instcuments, Dallas, TX, is developing
and will produce the G/AIT. E-Systems, Garland, TX, is develop-
ing the EMP receiver/processor for the satellite.

E. (U) COMPARISON WITH FT 1988 DESCRIPTIVE SUMMARY:

TYPE OF Impact on Impact on
ICRANE 1 S stem Capabilities Impact on Schedule FY 1990 Cost

Tech None None None

-hd None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL (ANGES: Not applicable.
2. (U) SCHEDULE CHANGES: Not applicable
3. (U) COST CHANGES: Not applicable
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Program Element: #0301357F Project Number: xxxi
Title: NUDET Detection System (NDS) Budget Activity: - -Intellience

and Communications

F. (U) PROGRAM DOCUMENTATION:

- (U) AFSPACECOM SON 4-77, Aug 77.
- (U) AFSPACECOM SON 203-78, Nov 78; updated May 81.
- (U) SAC SON 11-79, Sep 79.
- (U) DCP 113, Feb 80.
- (U) SOC, Dec 83.
- (U) JCS MROC 4-84, Feb 87.

G. ((A) RELATED ACTIVITIES:
- (U) NDS sensors are flown on all Navatar GPS satellites (PE

0305165F) bexinninx with the GPS launch in July 1983.
-(L.

- (U) The EMP sensors are developed, procured, and Integrated
into GPS satellites under PE 0102433F.

- (U) G/AIT production for the E-4B will be funded in the
National Emergency Airborne Command Post PE 0302015F.

- (U) Integration development of NDS optical and X-ray sensors
into GPS satellites is also done under PE 0305999F.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):

Missile Procurement, BA 27
FY 1988 FY 1989 FY 1990 FT 1991 To Total
Actual Estimate Estimate Estimate Complete Progr

Quantity 4 U U 0 Continuing TBD

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE S(EDULE:

- (U) Defense Systems Acquisition Review Council II June 1979
- (U) Begin Satellite Production September 1982
- (U) Launch 1st NDS Equipped GPS Spacecraft July 1983
- (U) Defense Acquisition Board IlIA (LRIP) June 1986
- (U) Launch First Operational Satellite 2nd Qtr Ft 89
- (U) Award GPS/NDS Block IIR Contract 3rd Qtr 1Y 89
- (U) Award G/AIT Production Contract 3rd Qtr Ft 89
- (U) Defense Acquisition Board IIIB (Full Prod) 4th Qtr FY 89
- (U) Start G/AIT DT&E let Qtr FT 90
- (U) Achieve Worldwide 2-Dimensional

NUDET Location Capability* 2nd Qtr FT 91
- (U) Achieve Worldwide 3-Dimensional

NUDET Location Capability* 4th Qtr FT 92
* Launch Schedule Dependent
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FT 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0303110F Project Number: N/A
PE Title: Defense Satellite Comunications Budget Activity: 5 - Intelligence

System (DSCS) & Communications

Project Title: DSCS

POPULAR NAME: DSCS

A. ( SCHEDULE/BUDGET INFORMATION ($ In Thousands):

SCHEDULE Fy 1988 FY 1989 FY 1990 FY 1991 To Complete
Satellite Last MYP
Deliveries 3 3 Deliveries:2 0 Continuing
Satellite
Launches

BUDGET
($000) 43.325 33.733 28.105 15.579 Continuing
Major
Contract 38.1 27.252 21.4 11.1 TBD
Support
Contract 1.8 2.7 2.9 2.4 TBD
In-House
Support .915 .981 .905 .879 TBD
GFI/
Other 2.51 2.8 2.9 1.2 TBD

Total 43.325 33.733 28.105 15.579 Continuing

00684
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Program Element: #0303110F Project Number: N/A
PE Title: Defense Satellite Communications Budget Activity: 5 - Intelligence

System (DSCS) & Communications

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The Defense Satellite Communications System (DSCS) provides Super
High Frequency (SHF) satellite coimunications for secure voice and
high data rate transmissions. DSCS provides unique and vital
national security communications requirements for worldwide military
commend and control, crisis management, relay of intelligence and

eary warning data, treaty monitoring and surveillance information,
and diplomatic traffic. Specifically, the DSCS supports the National
Command Authorities, the Worldwide Military Command and Control
System, the Diplomatic Telecomunications Service, the White House

Conunications Agency and mobile forces of all services.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Procured last satellite of multiyear satellite buy

(III-B14).
- (U) Delivered DSCS satellites III-B8 and E9.
- (U) Remaining DSCS satellites continued in storage.
- (U) Developed Integrated Apogee Boost Stage (lABS) to make

DSCS III satellites compatible with the ATLAS-II
booster.

- (U) First time integration development activities
DSCS/ATLAS-II.

- (U) Performed studies and system requirements reviews for
satellites acquired after completion of current

multiyear buy.

2. (U) FY 1989 Planned Program:
- (U) Delivery of DSCS satellites 111-10,11,12.

- (U) Continue development of IABS and first time

integration with the ATLAS-II.

- (U) First time integration of DSCS with the Titan IV
completed.

- (U) Studies continue to determine DSCS III follow-on

requirements and capabilities.

- (U) Procure first three IABS for launch in FTY 1991.

3. (U) FY 1990 Planned Program:
- (U) Deliver DSCS satellites III-B13 and B14.

- (U) Store DSCS satellites until launch.

- (U) Continue production of IABS.
- (U) Begin activation activities in preparation to launch

three DSCS satellites in budget year two.
- (U) Perform first time DSCS integration on the ATLAS-II.

- (U) Produce Integrated Apogee Boost Stages to allow DSCS

launch using the ATLAS-II booster.
- (U) Modify satellites in storage to correct deficiencies

and incorporate improvements.
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Program Element: #0303110F Project Number: N/A
PE Title: Defense Satellite Communications Budget Activity: 5 - Intelligence

System (DSCS) & Communications

4. (U) FT 1991 Planned Proaram:

- (U) Continue storage of DSCS satellites until launch.

- (U) Support launch of three DSCS satellites.
- (U) Begin activation activities for launch of two DSCS

satellites in the year following budget year two.
- (U) Integrate DSCS satellites on the ATLAS-Il.

- (U) Continue Production of Integrated Apogee Boost Stages

for launch of DSCS using the ATLAS-It booster.
- (U) Modify satellites in atorage to correct deficiencies

and incorporate improvements.

5. (U) Program Plan to Completion: DSCS is a continuing program.

- (U) Remaining satellites to be launched using the ATLAS-II

booster.
- (U) Conduct low level development on replenishment

satellites to accommodate parts obsolescence, develop
improvements to life cycle costs, reliability,
maintainability, and producability.

- (U) Efforts will be made to find an affordable solution to

the increased communications requirements projected

for post 1995.

- (U) First DSCS III follow-on should be available by 1997.

D. (U) WORK PERFORMED BY: The Air Force Space Division. Los Angeles, CA, is
responsible for the space segment of the Defense Satellite

Communication System. TRV Redondo Beach, CA is the prime contractor
for the DSCS It satellites. General Electric Company, Valley Forge,

PA, is the prime contractor for the DSCS III spacecraft. The
Aerospace Corporation, El Segundo, CA provides general systems
engineering and integration to the Systems Program Office.

E. (U) COMPARISON WITH FT 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF IImpact of System Capabilities Impact on Schedule Impact on
CHANGE FY 1990 Cost

Tech Yes None None

Sched None Yes None

Cost None None $45,061

NARRATIVE DESCRIPTION OF CHANGES

I. (U) TECHNICAL CHANGESs
- (U) Ty 88 initiated Full Scale Development of Integrated

Apogee Boost Stage (lABS).
- (U) Fy 89 continue development of lABS.
- (U) Fy 89 Procure 3 lABS for launch of DSCS satellites

using the MLV-II booster.
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Program Element: #0303110F Project Number: N/A
PE Title: Defense Satellite Communications Budget Activity: 5 - Intelligence

System (DSCS) & Communications

- (U) Fy 89 first time integration of DSCS III on Titan IV
as a backup to assure continued access to space.

2. (U) SCHEDULE CHANGES:
- (U) DSCS IIIc indefinitely deferred.
- (U) IABS will be available for FY 91 launch with ATLAS-II.

3. (U) COST CHANGES: Cost changes reflect change in DSCS program
content. Full Scale Development of DSCS IIIC deferred while
the Air Force completes concept development studies to
determine the optimum configuration for the DSCS follov-on.
The cost changes also reflect the development and procurement

of the Integrated Apogee Boost Stage (IABS) to allow launch
of the DSCS satellites on the ATLAS-II booster.

F. (U) PROGRAM DOCUMENTATION:

- (U) DCP No 144 DSCS Phase III SHF Space Segment (S), Rev 4, 8 May 81.
- (U) DSCS Test and Evaluation Master Plan, 23 Nov 1981.
- (U) DCA DSCS Program Plan 1990-1994 (S), Nov 1987.

G. (U) RELATED ACTIVITIES:
- (U) Defense Communications Agency is responsible for over all

DSCS program management, system engineering, and operation

direction.
- (U) The Army procures ground terminals under PE 0303142A, DSCS.
- (U) The Navy procures shipborne terminals under PE 0303109N,

Satellite Communications System.

- (U) The Air Force is funding for ground equipment,construction,
operation and maintenance, and manpower to support its
portion of the ground segment in PE 030605F, Satellite Ground
Terminals.

- (U) The Air Force is developing the ATLAS-II under PE 0305119F,

Space Boosters.
- (U) There is no unnecessary duplication effort within the Air

Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ In Thousands)
FTY 1988 FY 1989 FT 1990 FT 1991 FTY 1992 To Total
Actual Estimate Estimate Estimate Estimate Complete Program

(U) MISSILE BA 23

PROCUREMENT 68,991 54,412 51,913 60,301 49,287 Cont. N/A

(U) QUANTITY:
SATELLITES I - - - -

IABS - 4 2 2 2

(U) 0 & M BA 34 6,300 4,569 8,079 15,340 11,285

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A

J. (U) TEST AND EVALUATION DATA: N/A
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0303126F Budget Activity: 5 - Intelligence

PE Title: Long Haul Communications and Communications

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2022 Automated Digital Communications Processing Techniques

2,085 1,643 1,057 1,125 Continuing TBD
2155 Systems Control

1,789 1,746 1,167 1,376 Continuing TBD
2157 Transmission Improvements

1,010 1,159 831 800 Continuing TBD
2206 Digital European Backbone (DEB)

180 180 180 180 Continuing TBD
Total 37- M 2 3,8T Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element is the Air
Force portion of the Tr-service RDT&E program for communications

networks, including the Defense Communications System (DCS). The DCS
provides the long distance, common user, switched telecommunications

network to satisfy requirements of the National Command Authority, the
Department of Defense, and certain other government agencies. This

RDT&E program defines system architectures, specifies design
parameters, and develops communications technology for modernizing and
improving communications networks, including the DCS.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project: 2022, Automated Digital Communications Processing:
This project develops and tests systems designed to exploit new
capabilities of the DCS as it transitions from an analog to an all
digital system. The first new system is a Multinet Gateway device
which enables multilevel secure interfaces between the DCS and
other digital networks (e.g., commercial systems). This capab'Jity
significantly improves survivability by providing more alternate
routing possibilities should segments of the DCS fail in crisis

situations. The second effort comprise an initial series of tests to
define and evaluate performance parameters for the Defense Switched
Network, the follow-on to the current Automatic Voice Network.

(U) FY 1988 Accomplishments:
- U) Rome Air Development Center (RADC) in-house and

contractual efforts to evaluate voice/data integration
technologies.

- (U) RADC initiated studies and investigations to define
advanced network concepts such as advanced switching

technologies, network operating systems, and routing and
information flow control.

- (U) RADC developed and demonstrated technologies for
multi-media (e.g.,voice, facsimile, data, and video user

applications.
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Program Element: #0303126F Budget Activity: 5 - IntelligencePE Title: Long Haul Communications and Communications

(U) FY 1989 Planned Program:

- (U) Complete the formal certification of the multinet

gateway at the Military Airlift Command Global Decision

Support System site at Scott AFB, Illinois.
- (U) Implement a routing algorithm design in the multinet

gateway advanced development model to improve

significantly the survivability of the DCS.
- (U) Complete development of a protocol to enable the

multinet gateway to coordinate routing functions with

dissimilar gateways in order to enhance survivability.
- (U) Initiate development of an advanced model of a

voice/data integrator developed under PE 62702F to increase

communications capability by at least 30%.

- (U) Initiate development of a communications network operating
system (CNOS) as an advanced management and control mechanism

for highly adaptive and survivable communications networks.

(U) FY 1990 Planned Program:
- (U) Complete development and design of the CNOS algorithms.

- (U) Initiate development of the network management and control

functions which will integrate multi-level security (MLS)
traffic in future networks.

- (U) Complete design of detection algorithms designed to

identify and subvert sophisticated attacks on a

communications network.

(U) FY 1991 Planned Program:

- (U) Complete the voice/data integrator and install units at RADC
and possibly USAFE.

- (U) Conduct a preliminary design review (PDR) of the MLS
network architecture.

- (U) Implement the CNOS and the detection algorithms at RADC to
demonstrate their potential to operational systems.

2. (U) Project: 2155, Systems Control: This project improves DCS network
management and control by developing techniques, hardware, and
software to provide improved performance assessment, failure
detection, failure isolation and reporting, and restoral and
reconstitution on a worldwide basis. RADC is developing operational
concepts, deployment strategies, and software programs to permit
multiple Digital Patch and Access units within a subregion to be
netted together for real-time coordinated operation. A continuing

effort through FY 1989 will evaluate use of selected commercial
equipment in DoD communications networks. The goal is an integrated
DCS control system which is adaptive to wartime communications
requirements and constraints.

(U) FY 1988 Accomplishments:
- (U) Completed the Base Information System Management

Center. Air Force Communications Command (AFCC)

Incorporated the results into the Base Information
Digital Distribution System.
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- (U) Developed operational concepts, deployment strategies,
and software programs to permit multiple digital patch
and access units within a subregion to net together for
real-time coordinated operation.

- (U) Contracted System Management and Control study for
Integrated Communications Architectures for the
1995-2005 period. Results defined longterm DCS control
requirements and implications for DCA and AFCC.

- (U) Using results from a prototype system at Andrews AFB, Md,
RADC implemented customer identified functions that an expert
technical controller should perform.

(U) FY 1989 Planned Program:
- (U) Award contract to investigate areas where expert system

technologies could benefit Air Force and DCA management and
control of worldwide communications assets.

- (U) Accept delivery of the Digital Patch and Access (DPAS)
control software documentation.

- (U) Complete the simulation and study of the DCS control in the
year 2005.

- (U) Complete a technical control expert system prototype
testbed for assessing expert system benefits to
operational Air Force sites.

- (U) Accept delivery of software for use in studying
distibuted problem solving technologies as applied to
geographically disbursed communication sites.

(U) FY 1990 Planned Pro ram:
- (U) Complete the conceptual design for an expert system and begin

a proof of concept effort.
- (U) Conduct field testing of an expert technical control

system at a base selected by AFCC.

(U) FY 1991 Planned Program:
- (U) Integrate prototype cooperative expert systems into a

testbed at RADC for evaluation.
- (U) Expand field test program of the expert technical

control to include "adjunct base" operation.

3. (U) Project: 2157, Transmission Improvements: This project improves
transmission, survivability, efficiency, capacity, and reliability
of Air Force and DCS communications links by applying new
techniques such as millimeter wave and fiber optics and by
developing equipment embodying new Electronic Counter-
Countermeasures (ECCM) technology.

(U) FY 1988 Accomplishments:
- (U) Continued development of narrowband high frequency

radios with jam resistance, high data rates, and
improved voice recognition features.
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Program Element: #0303126F Budget Activity: 5 - Intelligence
PE Title: Long Haul Communications and Communications

- (U) RADC built an advanced development model of multimode,
multirate digital microwave radios with ECCM features,
including adaptive antenna nulling and a high power
amplifier for troposcatter radios which increases
efficiency by 70 Z and reliability by 300 X.

- (U) Continued development of a troposcatter angle diversity
retrofit kit for use in Digital European Backbone (DEB)
radios. Kit employs advanced diversity combining
techniques to use the frequency spectrum more
efficiently.

- (U) Initiated development of algorithms and protocols to provide
multi-band transmission capabilities using a combination of
diverse propagation media and network communications
subsystems.

- (U) Tested support for a prototype frequency hop modem.

(U) FY 1989 Planned Program:
- (U) Complete test and evaluation of an HF Frequency Hop

Modem.
- (U) Conduct critical design review (CDR) of the meteor burst

network simulator.
- (U) Initiate development of a multi-media communication

radio based on the brassboard design produced under
Project 2335.

(U) FY 1990 Planned Program:
- (U) Conduct acceptance tests on the meteor burst simulator.

Install same at RADC and initiate comprehensive study of this
communications mode.

- (U) Conduct PDR of the multi-media radio.

(U) FY 1991 Planned Program:
- (U) Conduct CDR of the multi-media radio.
- (U) Based upon the approved design of the multi-media radio,

initiate efforts to investigate the use of artificial
intelligence technologies to improve the performance of this
technology in the face of an increasingly sophisticated
threat.

4. (U) Project: 2206, Digital European Backbone (DEB): DEB is the
approved program for digital upgrade of the Defense Communications
System (DCS) in Europe. The program stems from the National Command
Authority's direction to secure DCS links, the rapid growth of high
speed data requirements, and major force deployments in Europe. One
phase of DEB was completed in 1979. The remainder of DEB is planned
to use the DCS standard digital radio and multiplex equipment known
as DRAMA. The first segment of DEB using DRAMA equipment became
operational in June 1984. The remainder of the DEB upgrade will
extend the improved operation from the Northern Atlantic to Italy and
Spain. In FYs 1987, 1988, and 1989, the majority of the
installations will be in the United Kingdom. The Air Force is the
lead military department for the overall upgrade.
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Program Element: #0303126F Budget Activity: 5 - Intelligence

PE Title: Long Haul Communications and Communications

(U) FY 1988 Accomplishments:
- (U) Installed DEB sites in the United Kingdom and Europe.

(U) FY 1989 Planned Program:
- (U) Continue installation of DEB sites.

(U) FY 1990 Planned Program:
- (U) Continue installation of DEB sites.

(U) FY 1991 Planned Program:
- (U) Continue installation of DEB sites.

(U) Program to Completion: All projects within this program are
continuing.

(U) Work Performed By: Air Force Systems Command manages this
program element through the Electronic Systems Division (ESD),
Hanscom Air Force Base, MA (Project 2206) and the Rome Air
Development Center (RADC), Griffiss AFB, NY (Projects 2022, 2155
and 2157). ESD receives technical support from the MITRE
Corporation, Bedford, MA, and Computer Engineering Associates,
Avon, MA. Major contractors for Project 2206 are TRW, San Luis
Obispo, CA, and GTE, Needham, MA. Major contractors for projects
2022, 2155, and 2157 are: Computer Sciences Corporation, Falls
Church, VA; Honeywell, Tampa, FL; and Signatron Inc, Lexington,
MA. All of these support the tasks managed by RADC. Other
contractors are: Motorola, Scottsdale, AZ (Project 2157); Ford
Aerospace and Communications Corporation, Colorado Springs, CO
(Project 2022); Harris Corporation Melbourne, FL (Project 2157);
and Raytheon, Sudbury, MA (Project 2157).

(U) Related Activities: The Digital European Backbone (DEB) project
(2206) involves Tr-Service funding and includes installation of
equipment at Army, Navy, and Air Force sites. Overall program
management for this project is exercised by the Defense
Communications Agency (DCA). DCA's Management Engineering Plan
(MEP) tasks the Army to procure the digital radios and multiplexer
equipment. The MEP tasks the Air Force to develop and procure the
digitaltroposcatter modem. RDT&E for the Secure Conferencing
Project, part of Secure Telephone Systems, is funded under Program
Element #0603735F, Worldwide Military Command and Control System
Architecture.

(U) Other Appropriation Funds: ($ in Thousands)

FY 1988 FY 1989 FY 1990 FT 1991 To Total
Actual Estimate Estimate Estimate Complete Program

3080 -07I =7y 70,8 "1,692 Continuing TBD
3300 2,550 1,220 1,350 1,300 Continuing TBD
3400 280,679 290,970 318,377 320,847 Continuing TBD
3500 103,507 104,261 110,508 116,621 Continuing TBD

(U) International Cooperative Agreements: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0303144F Budget Activity: #5 - Intelligence & Communications
PE Title: Electromagnetic Compatibility Analysis Center (ECAC)

A. (U) RESOURCES ($ in Thousands):
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Prga

Total 8,083 8,395 8,746 9,101 Continuing N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: ECAC is a Joint DOD center established by
DOD Directive 5160.57. Policy and program direction are provided
jointly by the Chairman, Joint Chiefs of Staff, and the Assistant
Secretary of Defense for Command, Control, Communications, and
Intelligence (C31). The Air Force is assigned the responsibility for
planning, budgeting, and administration of the Center. The Air Force
provides both RDT&E and O&M funds to support the DOD ECAC under Program
Element 0303144F. The function of the Center is to ensure that the Air
Force and other Services design, develop, and acquire communications-
electronics (C-E) equipment (e.g., JTIDS, MILSTAR, CIS), supporting C31
and electronic warfare (EW), that will operate compatibly with other
systems in strategic or tactical operations. Lack of mutual
compatibility results in C-E system performance degradation due to radio
interference, leading to LOSS OF AIRCRAFT, PREMATURE DETONATION OF
EXPLOSIVES, OR LOSS OF COMMAND, CONTROL, AND OTHER VITAL FUNCTIONS.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) Completed software for CONUS portion of WWFMESS; installed

hardware in frequency management offices in the Washington
DC area; began phased operational testing.

- (U) Evaluated frequency management infrastructure of 11
countries, as specified by the JCS, and provided to CINCs.

- (U) Successfully tested prototype of Battlefield HF Assignment
Management System in Europe during FLINTLOCK 88 exercise.

- (U) Successfully tested EW Frequency Spectrum Deconfliction
Model during REFORGER 88 exercise.

- (U) Managed/maintained/operated the Frequency Resource Record
System on a daily basis.

(U) FY 1989 Planned Program:
- (U) Complete software for CINC portion of Worldwide Frequency

Management Engineering Support System (WWFMESS); extend

system to CINCPAC, CINCLANT, and CINCEUR; test this portion
of the system.

- (U) Initiate study on architecture of interconnections to the
Worldwide Military Command and Control System (WWMCCS).

- (U) Develop on-line capability to DOD Intelligence Information
System (DODIIS).

00593
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Program Element: 00303144F Budget Activity: #5 - Intelligence & Communicatic-s
PE Title: Electromagnetic Compatibility Analysis Center (ECAC)

- (U) Enhance and further test prototype Electronic Warfare (EW)
Deconfliction System.

- (U) Modify HF Assignment Management software for CINCPAC.
- (U) Manage/maintain/operate the Frequency Resource Record System

on a daily basis.

(U) FY 1990 Planned Program:
- (U) Integrate NATO data into the WWFMESS.
- (U) Develop Automated Frequency Engineering Model.
- (U) Perform operational testing of entire distributed WWFMESS

network; incorporate into system additional requirements
identified by users and validated by JCS.

- (U) Develop prototype Tactical Battlefield Spectrum Management
System (TBSMS).

- (U) Integrate EW and Tactical Frequency Management System.
- (U) Develop Frequency Engineering Tool Kit for field use.
- (U) Evaluate transfer of intelligence and special access data.

(U) FY 1991 Planned Program:
- (U) Develop capability to interface WWFMESS with host-

government data.
- (U) Develop statistical frequency usage summaries.
- (U) Develop advance data retrieval capabilities.
- (U) Complete TBSMS prototype; test In European field exercise.
- (U) Initiate research and development to improve electro-optical

and infrared models.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The lIT Research Institute at Annapolis,
Maryland, under contract through the Electronic Systems
Division, Air Force Systems Command. Management of contractual
effort performed by ECAC technical staff.

(U) Related Activities: None.

(U) Other Appropriation Funds: ($ in Thousands)

Operations & Maintenance (BA 5)
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Completion Program

Cost T1 5,102 4 3,064 Continuing N/A

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0303401F Budget Activity: 5-Intelligence & Communications
PE Title: Communications Security

A. () RESOURCES (S in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To

Title Actual Estimate Estimate Estimate Complete
Project 033401F, Communications Security (COMSEC).
Total Continuing

B. (U) BRIEF DESCRIPTION OF ELEMENT:
The Air Force Research and Development (R&D) portion of the overall
Department of Defense (DOD) COMSEC program addresses problems
encountered in adapting general purpose cryptographic equipment for
use in new Air Force communications systems. The efforts are

primarily directed at insuring that all systems being developed by
the Air Force meet current national communication security
requirements. The program develops ancillary systems such as voice
digitizers, COMSEC equipment adapter units, and, with National
Security Agency (NSA) development authority, integrated COMSEC
systems to meet specific Air Force command, control, communication;
and intelligence (C31) requirements.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

I. (U) Project 033401F, Communications Security:
Develops general purpose cryptographic equipment and ancillary
systems to meet national communication security requirements.

(U) FY 1988 Accomplishments:
- (U) Development of a broad-band, impulse signal detection

antenna was completed.

- (U) High quality, 4800bps digital voice system (sinusoidal
transform coder) wa implemented in hardware.

- (U) A canonical transform process for digital-digital
conversion between different secure voice systems was
implemented on a systolic array in the laboratory.

- (U) Development and demonstration of a prototype Black Disk
Encryption system was accomplished. This resolved the

technical risks in developing a secure workstation for

the USAF Electronic Key Distribution System.

(U) FY 1989 Planned Program:
- (U) Initiation of a broad-band time domain collection

system for ESC.
- (U) Continue development of fiber optic antennas and

optical signal processing for TEMPEST testing.
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Program Element: 0303401F Budget Activity: 5-Intelligence & Communications
PE Title: Comunications Security

- (U) Initiate development of a Tier Two system for the USAF
Electronic Key Distribution System.

- (U) Research on appropriate error metrics for candidate
uses of the canonical transform will be completed and a

real-time implementation of the digital voice algorithm

will be achieved.

(U) FY 1990 Planned Program:
- (U) A broad-band time domain collection system will be

transitioned to ESC.
- (U) A Tier Two USAF Electronic Key Distribution system will

undergo DT&E at an operational site.
- (U) Digital-digital tandeming of wide-band and narrow-band

secure voice systems at a Gateway will be demonstrated
using the canonical transform.

- (U) Development of a NONSTOP system for ESC will achieve
in-plant demonstration prior to fabrication of
prototypes.

(U) FY 1991 Planned Program:
- (U) Complete development of NONSTOP Automated Data

Acquisition System.

- (U) Deliver Tier Two System.
- (U) Continue TEMPEST, COMSEC and secure voice research and

development to ensure Air Force fielded systems are
capable of countering exploitaion efforts.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: All tasks under this program are managed
through the Rome Air Development Center (RADC) of the Air
Force Systems Command (AFSC), Electronic System Division
(ESD), Hanscom AFB, MA. Contractors are: Lincoln
Laboratory, Bedford, MA. (digital speech research); Arcon
Corp., Bedford, MA. (math analysis and software development
for in-house activities); and Massachusetts Institute of
Technology, Boston, MA.

(U) Related Activities: The NSA in the overall manager of
COMSEC development. There is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Aareements: Not Applicable.
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FY 1990/1991 BIENNAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0305114F Budget Activity: #5-Intelligence/Communications
PE Title: Air Traffic Control And Landing Systems (ATCALS)

A. (U) RESOURCES ($ In Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2026 System Support
424 420 426 423 N/A Continuing

2759 Mobile Microwave Landing System (MMLS)

13,093 9,944 7,200 0 0 37,731
2966 New Mobile RAPCON

3,818 TBD TBD TBD N/A TBD
2967 Air Traffic Control Survivability

6,591 5,000 0 0 N/A 16,000
3042 BAMBOO TREE

418 400 317 200 N/A Continuing
3587 Microwave Landing Systems (MLS) Avionics

1,447 13,286 15,466 19,950 Continuing 78,800
TOTAL 25,791 29,050 23,409 20,573 Continuing Continuing

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program provides the Air
Force with the Air Traffic Control And Landing Systems (ATCALS)
(formerly call Traffic Control And Landing Systems (TRACALS))
equipment required for the safe, efficient, worldwide, and all
weather flying operations. The mission is to provide takeoff,
enroute, and landing guidance (surveillance) in order to meet
wartime sortie requirements. In peacetime, the mission is to
support training, logistics, and other operational flying with
maximum safety. Equipment in the above projects supports
tactical/mobile needs of the Air Force. Microwave Landing
Systems (MLS) avionics will be interoperable with both fixed base
and mobile MLS equipment.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2026, System Support: Continued support for ATCALS
programs including several joint efforts with the Federal
Aviation Administration (FAA).

(U) FY 1988 Accomplishments:
- (U) Definition of USAF air traffic control facilities

and their interface with FAA National Airspace
Systems Plan (NASP).

- (U) Definition requirements for the Microwave Landing
Systems.

- (U) Establishing requirements for the next generation
mobile/tactical radar systems.
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Program Element: 0305114F Budget Activity: #5-Intelligence/Comunications
PE Title: Air Traffic Control And Landing Systems (ATCALS)

(U) FY 1989 Planned Program:
- (U) Continued definition of the USAF - FAA interface

for the NASP.
- (U) Work will begin on definition studies to use the

Global Positioning System (GPS) as an interface
with the air traffic control system for both USAF
and the FAA.

- (U) Definition study for the Military Airspace

Management System (HAMS).

(U) FY 1990 Planned Program:

- (U) Continued support for all ATCALS projects.
- (U) Increased role for USAF and the NASP.
- (U) Continu d definition of GPS capabilities.
- (U) HANS evaluation.

(U) FY 1991 Planned Programs:
- (U) Continued essential work to ensure the USAF keeps

pace with changes in the air traffic control
system.

- (U) Ensure operational capabilities in the air traffic
control environment.

- (U) Continuing program keeping pace with civil
airspace modernization and the NASP.

(U) Program to Completion:
- (U) This is a continuing project keeping pace with

military and civil air traffic control
modernization.

(U) Work Performed By: Air Force Systems Command
Electronic Systems Division, Hanscom AFB, MA manages
the overall ATCALS effort. ARINC Research
Corporation, Annapolis, ND; and Mitre Corporation,
Bedford, MA, provide cost data and system support.

(U) Related Activities: None.
- (U) There is no unnecessary duplication of effort

within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

2. (U) Project 2759. Mobile Microwave Landing System (MHLS):
Provides a compact rapidly deployable IOULS for use at
austere airfields providing precision landing capabilities.

(U) FY 1988 Accomplishments:
- (U) MNLS contract award for system development in FY

1988.
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Program Element: 0305114F Budget Activity: #5-Intelligence/Communications
PE Title: Air Traffic Control And Landing Systems (ATCALS)

(U) FY 1989 Planned Program:
- (U) System breadboarding and architecture development.

(U) FY 1990 Planned Program:
- (U) Developmental Test and Evaluation (DT&E)

(U) FY 1991 Planned Program:
- (U) Initial Operational Test and Evaluation (IOT&E).
- (U) Production decision.
- (U) Start production of 33 systems in first

procurement option.

(U) Program to Completion:
- (U) MMLS Initial Operating Capabilities (IOC)
- (U) Production completion of 60 MWLS in FY 1994.

(1') Work Performed By: Bell Aerospace, Buffalo, NY. Air
Force Systems Command Electronic Systems Division,
Hanscom AFB, MA, manages the MILS effort. ARINC
Research Corporation, Annapolis, MD and Mitre
Corporation, Bedford, MA provide technical and cost
support.

(U) Related Activities: None.
- (U) There is no unnecessary duplication of effort

within the Air Force or Department of Defense.

(U) Other Appropriation Funds:

Other Procurement:
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

0 0 0 17,907 18,000 35,907

(U) International Cooperative Agreements: None.

3. (U) Project 2966, New Mobile RAPCON: Provides a mobile,
tactical, and rapidly deployable radar system for air
traffic control.

(U) FY 1988 Accomplishments:
- (U) Defined requirements for New Mobile RAPCON (NMR).
- (U) Purchased one AN/TPS-73 radar under the Marine Air

Traffic Control And Landing Systems (MATCALS)
contract.

- (U) Contract award for an operations shelter subsystem
prototype.

(U) F! 1989 Planned Program:
- (U) Delivery of an AN/TPS-73 radar to conduct

operational testing and evaluations.
- (U) Monitor contractor progress on operations shelter

production.
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Program Element: 0305114F Budget Activity: #5-Intelligence/Communications
PE Title: Air Traffic Control And Landing Systems (ATCALS)

(U) FY 1990 Planned Programs:
- (U) Production decision for AN/TPS-73 radar.
- (U) Evaluate the operations shelter prototype.
- (U) Begin Full Scale Development of the operations

shelter.

(U) FY 1991 Planned Program:
- (U) Initial production of the AN/TPS-73 radar.
- (U) Contract award for the operations shelter

production.

(U) Program to Completion:
- (U) Production of 19 NMR systems through FY 1993.

(U) Work Performed By: Testing of the AN/TPS-73 by Air
Force Communications Command, Scott AFB, IL. The
prototype operations shelter is under construction by
Aydin Corporation, Horsham, PA. Air Force Systems
Command Electronic Systems Division manages the NMR
effort.

(U) Related Activities: None.
- (U) There is no unnecessary duplication of effort

within the Air Force or the Department of Defense.

(U) Other Appropriations Funds:

Other Procurement:
FY 1988 FY1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

0 19,959 TBD TBD TBD TBD

(U) International Cooperative Agreements: None

4. (U) Project 2967, Air Traffic Control Survivability: Provides
the capability to restore essential air traffic control
services to battle damaged locations through the use of a
Tower Restoral Vehicle (TRV) and a Surveillance Vehicle
(SRV).

(U) FY 1988 Accomplishments:
- (U) Definition of TRV and SRV system requirements.

(U) F! 1989 Planned Program:
- (U) Development contract to be awarded providing

prototypes of the TRV and SRV for test and
evaluations.

(U) FY 1990 Planned Program:
- (U) Continued development of the TRV and SRV.
- (U) Begin test and evaluation.
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Program Element: 0305114F Budget Activity: #5-Intellience/Communications
PE Title: Air Traffic Control And Landing Systems (ATCALS)

(U) FY 1991 Planned Program:
- (U) Complete testing of the TRV and SRV systems.

(U) Program To Completion:
- (U) Production of 38 systems (19 TRV and 19 SRV) with

production complete in FY 1993.

(U) Work Performed By: Contract award for the TRV/SRV is
expected in May 1989 for ful scale development. Air
Force Systems Command Electronic Systems Division
manages the TRV/SRV effort.

(U) Related Activities: None.
- (U) There is no unnecessary duplication of effort

within the Air Force or the Department of Defense.

(U) Other Appropriation Funds:

Other Procurement:
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

0 0 TBD TBD TBD TBD

5. (U) Project 3042, BAMBOO TREE: BAMBOO TREE provides contiued
support to ensure the United States has air access to the
Berlin corridors.

(U) FY 1988 Accomplishments:
- (U) Integration of communications and radar systems.

(U) FY 1989 Planned Program:
- (U) Upgrade of the Templehof Central Airport radio

system.

(U) FY 1990 Planned Program:
- (U) Integration of the Templelof radio system.

(U) FY 1991 Planned Program:
- (U) Provide continuing support to the BAMBOO TREE

mission.

(U) Program To Completion:
- (U) Provide continuing support to the BAMBOO TREE

mission.

(U) Work Performed By: Air Force Systems Command
Electronic Systems Division manages the BAMBOO TREE
effort. Air Force Communication Command will install
the upgrade.

(U) Related Activities: None.
- (U) There is no unnecessary duplication of effort

within the Air Force or the Department of Defense.
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Program Element: 0305114F Budget Activity: #5-Intelligence/Communications
PE Title: Air Traffic Control And Landing Systems (ATCALS)

(U) Other Appropriation Funds:

Other Procurement:
FY 198 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Progra

1,100 443 1,364 TBD Continuing TBD

(U) International Cooperative Agreements: None.

0070
UNCLASSIFIED



UNCLASSIFIED

FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0305114F Project Number: 3587
PE Title: Air Traffic Control And Landing Systems Budget Activity: # 5

Intelligence and Comunications
Project Title: Military Microwave Landing System Avionics (MMLSA)

No Photo Available

POPULAR NAME: Not Applicable

A. (U) SCHEDULE/BUDGET INFORMATION ($ In Thousands):

SCHEDULE FY 1988 FY 1989 FY 1990 FY 1991 To Complete
Program FSD IOC
Milestones Decision Jan 95

Aug 89
Engineerng
Milestones

T&E FSED OT&E DT&E/IOT&E
Milestones Complete Mar 91 Sep 92

Sep 88
Contract FSD RFP Production
Milestones FSD Contract Decision

Award Mar 94
BUDGET
($000) FY 1988 FY 1989 FY 1990 FT 1991 (To Complete)
Major 3 Contracts 3 Contracts 3 Contract Contract
Contract Jun 89 Continues Continues Continues

10,286 10,214 14,820 12,000
Support MITRE 300 MITRE 1,800 MITRE 1,800 MITRE 2400 MITRE 5,800
Contract ARINC 640 ARINC 750 ARINC 830 ARINC 1800 ARINC 2,600

SSAI 278 SSAI 150 SSAI 250 SSAI 480 SSAI 1,900
In-House Logistics, Logistics LogisticsJLogistics, Logistics,
Support Travel, SPO Travel, SPO Travel, SPO Travel,SPO Travel, SPO

229 300 300 300 1,329
GFE/ A-Kit A-Kit
Other Integration Integrat.

2,072 150
Total'
Total 1,447 13,286 15,466 19,950 23,629
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Program Element: #0305114F Project Number: 3587
Project; Military Microwave Landing System Avionics Budget Activity: # 5

Intelligence and Communications

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENTS AND SYSTEM CAPABILITIES:
The Military Microwave Landing System Avionics (MMLSA) acquisition
is part of a twenty year program to transition the Air Force
operations from use of Precision Approach Radars (PAR) and
Instrument Landing Systems (ILS) to the international Microwave
Landing System (MLS) for precision landing operations. The MMLSA
will be developed for integration and installation on high
performance and space constrained aircraft. MMLSA will have both
MLS and ILS capabilities. The MMLSA will work in the airborne
uninhabited fighter environment, capable of high-G stress, and
have a significantly increased Mean Time Between Failure (MTBF)
rate in comparison to current systems (10,000 hour fielded MTBF
planned).

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) MMLSA contract award in Jun 87 to five corporations to

provide a breadboard system.
- (U) Design and testing of breadboard systems complete.

2. (U) FY 1989 Planned Program:
- (U) FSD RFP Release Feb 89.
- (U) FSD decision Aug 89.
- (U) Contract award Aug 89.

3. (U) FY 1990 Planned Program:
- (U) Continued MMLSA development.

4. (U) FY 1991 Planned Program:
- (U) Continued MMLSA development.

5. (U) Program to Completion:
- (U) Early Operational Assessment (EOA) in FY 1992.
- (U) Production decision Mar 94.
- (U) IOC Jan 1995.
- (U) Acquisition of 7256 systems through FY 2005.

D. (U) WORK PERFORMED BY: The MMLSA contract was awarded to Allied
Corp., Eaton Corp., Hazeltine Corp., Rockwell International, and
Singer Corp. to provide demonstration breadboard systems. Three
contractors will be selected for FSD with down selection to two
contractors for production.
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Program Element: #0305114F Project Number: 3587
Project: Military Microwave Landing System Avionics Budget Activity: 5

Intelligence and Communications

E. (U) COMPARISION WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

:TYPE OF: : Impact On

:CHANGE :Impact on System Capabilities: Impact on Schedule : FY 1990 Cost:

Tech None None None

Sched None + 6 Months None

Cost None None None

NARRATIVE DESCRIPTION OF CHANGES
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: Funding was partically removed in FY 90

and restored in FY 92 causing the six month slip.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) Air Force Communications Command General Operating

Requirement, Advanced Military Landing System, 16 Feb 78.
- (U) Justification of Major System New Start, 5 May 82.
- (U) R-S 2026(5)/35114F, PMD for TRACALS (404L), 23 Oct 81, as

amended.
- (U) HQ USAF/RDS Ltr, Service Responsibilities for MLS, 4 Apr 83.
- (U) DOD MLS Implementation Plan, I Jun 84.
- (U) Joint Requirements Oversight Council Memo, MLS, Action Memo,

27 Mar 87.
- (U) NATO Air Force Armaments Group V on Avionics and Landing

Systems Standardization Agreement on MLS (STANAG 4184).
- (U) 4030(7)/35114F, PMD for MLS, 20 Apr 88.

G. (U) RELATED ACTIVITIES:
- (U) Part of the overall effort for the USAF acquisition of the

Fixed Base MLS, Commercial MLS Avionics, and Mobile MLS.
- (U) USAF lead agency for tr-service program working

concurrently with the FAA.
- (U) Global Positioning System (GPS) to be investigated as an

alternative to precision distance measuring equipment
(Program Element #0305164F).

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:
1. (U) PROCUREMENT: Not Applicable.
2. (U) MILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.
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Program Element: #0305114F Project Number: 3587
PE Title: Air Traffic Control And Landing Systems Budget Activity: 5

Intelligence and Communications

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Event Date Results

PSED Sep 88 Five contractors successfully
completed FSED.

T&E ACTIVITY (TO COMPLETION)
Event Planned Date Remarks

EOA Ist Qtr 92 Start
EOA 2nd Qtr 92 End
FAT 3rd Qtr 92 Start
FAT Ith Qtr 94 End
OT&E lst Qtr 94 Start
OT&E 3rd Qtr 94 End
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FY 1990/1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

Program Element: #0305164F Project Number: # N/A
PE Title: Navstar Global Positioning System (GPS) Budget Activity: 5-Itliec

(User Equipment)T and Communications
Project Title: GPS

S

POPULAR NAME: OPS

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands):

SCHEDULE FY 1988 FY 1989 FY 1990 FY 1§91 To Complete
Program Milestone IIIB U~ser Equipment Production
Milestones N/A N/A Jun 90 Prog Mgt Reap Continues Thru

____________________________________________Trnsfr-3Q 91 1990s

Enginerng
Milestones. N/A N/A N/A N/A N/A
T&E Phase III
Milestones DT&E FOT&E N/A N/A N/A

_________Jul 88-Mar 89 Apr89-Jul89 _________ ________ ________

Contract Phase III, LRIP Phase III, LRIP Full-Rate Pdtn Full-Rate Prod Rate Prod
Milestones Option 4--Apr Option 5--Apr Begins--July Option--1Q 90 Options Cont.

BUDGET FY 1988 FY 1989 FY 1990 FY 1991 Program Total
Major
Contract 31,350 35,600 29,667 29,503 Continuing
(UE Prod/
Install) ________ _________________________ ________

Support
Contract 3,545 5,000 3,786 1,817 Continuing
In-House

Spot1,660 3,329 825 725 Continuing

Other 1,684 3,076 1,277 871 Continuing

Total 38,239 47,005 35,555 32,916 N/A
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Program Element: #0305164F Project Number: # N/A
PE Title: Navstar Global Positioning System (GPS) Budget Activity: 5 - Intelligence

(User Equipment) and Communications
Project Title: GPS

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This program element funds Research and Development to integrate Navstar Global
Positioning System (GPS) user equipment into approximately 11,000 Air Force

airborne and ground platforms. Military forces need precise location data to

enhance command and control and to engage in strategic and tactical warfare. A
global, common grid positioning and navigation system is required to increase
both accuracy and availability of current weapon systems, especially at night
and in adverse weather. The GPS satisfies these requirements and improves
strategic target mapping, the probability of target acquisition, flexible
routing, low-level ingress/egress, and accuracy of weapons delivery. GPS is a
space-based radio positioning and navigation system which provides highly
accurate three-dimensional position (16 meter spherical error probable),
velocity (0.1 meter/second) and time (within 0.1 microsecond). These
capabilities, coupled with the inherent feature of highly accurate silent user

operation, enhance the force effectiveness and survivability of many U.S.
weapon systems. GPS consists of three segments. The space segment (funded in
PE 0305165F) is the satellite constellation which provides the worldwide
navigation signals. GPS satellites will also carry Nuclear Detonation (NUDET)
Detection System sensors as additional payloads to detect and locate nuclear

detonations. The control segment (also funded in PE 0305165F) measures and
corrects satellite performance parameters and provides a user interface to the
system. The user equipment segment consists of the electronic equipment and

interfaces necessary to receive and process GPS satellite signals into position,
velocity and time data for its various military uses.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) Development of integration software for B-52G, F-11lA/E,

MH-53J and RC-135 was completed.
- (U) Other previously initiated development activities continued.
- (U) Integration development began for F-16, F-4, F-15 and C-135

families, A-1O, C-17, E-4, F-1IID/F, MH-60, E-8 and KC-1O
aircraft.

- (U) Phase III user equipment testing began.

(U) FY 1989 Planned Program:
- (U) Integration software development to be completed for TR-1, U-2

and for initial C-130s.
- (U) Begin design of system status reporting for user mission

planning.
- (U) Other previously initiated development activities continue.

- (U) Integration development begins for B-IB and C-141B aircraft.
- (U) Follow-on testing to be completed in preparation for full rate

production decision in Jun 90.

(U) FY 1990 Planned Program:
- (U) Complete integration development for EF-lhlA, VC-25 and for

additional C-130 aircraft types.

- (U) Other previous integration development activities continue.
- (U) Continue development of system status reporting for users.
- (U) Integration development begins for C-18, C-20, CV-22, C-137,

C-5, UH-I and OV-1O aircraft. 0070 8
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Program Element: #0305164F Project Number: # N/A
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Project Title: GPS

(U) FY 1991 Planned Program:
- (U) Complete integration development for initial F-15E, B-52H,

MH-60G and additional C-130 types.
- (U) Other previously initiated development activities continue.
- (U) Integration development begins for FB-111A, OA-37, C-12,

H/CH-3 and T-37.

(U) Program to Completion:
- (U) Continuing program. Efforts will continue beyond the year

2000 to integrate GPS into all Air Force aircraft for world-

wide navigation in lieu of other radionavigation systems.

D. (U) WORK PERFORMED BY: The acquisition and implementation of GPS are
managed by a Jr-l.. Program Office located at the Air Force Systems Command's
Space Division, Los Angeles AFB, CA. User equipment is produced by Rockwell
International, Collins Government Avionics Division, Cedar Rapids, IA.
Aerospace Corp., El Segundo, CA, provides technical and engineering support.
Intermetrics, Cambridge, MA, is the user equipment software independent
verification/validation contractor. The Naval Air Development Center,
Warminster, PA; the Naval Avionics Center, Indianapolis, IN; and the Army
Avionics Research and Development Activity, Ft Monmouth, NJ, are providing
technical and validation support to the program office for joint service user
equipment development and production.

E. (U) COMPARISON WITH AMENDED FY 1988/1989 DESCRIPTIVE SUMMARY:

Type of Impact on System Impact on Impact on
Change Capabilities Schedule FY 1990 Cost

Tech None None None

Schd None + 9 mos None

Cost None None -16,201

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.

2. (U) SCHEDULE CHANGES: Milestone IIIB decision delayed from Sep 89 to
Jun 90 to accommodate delays in operational satellite launch, user equipment and
test platform availability and test data analysis/report preparation cycle.

3. (U) COST CHANGES: Delay integration engineering for F-16, B-i, C-141 and
KC-1O and delay system status reporting capability for user mission planning.

F. (U) PROGRAM DOCUMENTATION:
- (U) DCP 133 (Rev A), 17 Jan 78
- (U) SDDM, 11 Jul 86
- (U) Integrated Multi-Service TEMP, Nov 87
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G. (U) RELATED ACTIVITIES:
- (U) GPS development and operational implementation are joint activities.
- (U) Other agencies are the Army, Navy, Marine Corps, Defense Mapping

Agency, Department of Transportation and North Atlantic Treaty
Organization (NATO).

- (U) Coordination obtained through a Joint Program Office.
- (U) PE 0603601F, Conventional Weapon Technology, explores use of GPS to

provide guidance corrections for tactical missiles.
- (U) PE 0603202F, Advanced Avionics for Aircraft, examines advanced anti-

jamming techniques.
- (U) PE 0101221N, Fleet Ballistic Missile Systems, range positioning.
- (U) PEs 030i357F and 0102433F, Nuclear Detonation Detection System

(NDS), fund NDS payloads on the GPS satellites.
- (U) PE 0305165F, Navstar GPS (Space/Ground), provides the satellites

and control capability to produce signals used by the user
equipment for positioning, navigation and timing.

- (U) PE 0305119F, Space Boosters, funds launch services (Delta II).
- (U) PE 0305171F, Space Launch Support, funds Space Shuttle launches and

Payload Assist Module Delta Class II (PAM-DII) upper stages.
- (U) PE 0305130F, Consolidated Space Operations Center (CSOC), funds

CSOC which hosts the operational GPS Master Control Station.
- (U) No unnecessary duplication of effort within the Air Force or the

Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands)

FY 1988 FY 1989 FY 1990 FY 1991 Total
Actual Estimate Estimate Estimate Program

Aircraft Procurement, BP 11P 16! 19
Funds 104,8UT 84,202 105,331 132,027 N/A

Quantities (Receivers) (377) (258) (397) (770)

Other Procurement, BA 83
Funds 15,579 18,342 13,886 8,393 N/A
Quantities (Manpacks) (303) (531) (609) (250)

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: In April, 1978, a Memorandum of
Understanding (MOU) was signed with nine NATO allies and with Australia to
permit NATO and Australian participation in the development of GPS user
equipment. The HOU created an international team at the US Joint Program
Office (JPO), with each nation providing representatives. Nations involved
included Britain, Norway, the Netherlands, Italy, Germany, France, Denmark,
Canada, Belgium and Australia. Also, during 1987, Spain became the tenth NATO
signatory to the NOU. Allied personnel are fully integrated into the user
equipment, program management, and operational applications areas of the JPO.

J. (U) TEST AND EVALUATION DATA:
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T&E ACTIVITY (PAST 36 MONTHS)

Event Date Results

IOT&E (Full Scale Jun-Nov 85 (Army) Verified satisfactory
Engineering Development Nov 85-Jan 86 (Army) technical performance and
User Equipment) Sep-Dec 85 (Navy) capability enhancement of

Nov-Dec 85 (Air Force) user equipment. Identified
reliability/maintainability
concerns for which corrective
actions have been implemented.

T&E ACTIVITY (TO COMPLETION)

Event Planned Date Remarks

FOT&E (Multi-Service) Apr-Sep 89 N/A
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FY 1990/1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

Program Element: 10305165F Project Number: # N/A
PE Title: Navatar Global Positioning System (GPS) Budget Activity: 5 - Intelligence

(Space/Ground) and Communications
Project Title: GPS

POPULAR NAME: GPS

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands):

SCHEDULE FY 1988 FY 198 FY 1990 ey 1991 To Complete
Program Control Segment First Prod Sat Prod Satellite 2-D Coverage 3-D Coverage
Milestones Prgm Mgt Reap Launch--Jan 89 Launches Cont Milestone FY 92

Trnsfr--Oct 87 ________ _______ Mar 91 ________

Enginerng Block IIR Crit
Milestones N/A N/A Design Review N/A N/A

________ ____________ ____________ Feb_90 ______ ________

T&E Control Segment
Milestones N/A Opnl Software N/A N/A N/A

________ ____________Tst Nov88-3un89_________ ________ ________

Contract Award Replen Award Replen Begin Replen Deliver First
Milestones Sat Phase I Sat Phase II N/A Sat Production Block IIR

_______Cont--Jun 88 Cont--May 89 _ ______ Feb 91 4Q 95
BUDGET FY 1988 FY 1989 FY 1990 FY 1991 Program Total
Major
Contract 21,450 42,010 26,897 24,801 Continuing
Support
Contract 284 874 423 264 Continuing
In-House

.Snot1,557 1,660 1,482 1,517 Continuing

Other 2,913 2,994 4,508 4,087 Continuing

Total 26,204 47,538 33,310 30,669 N/A
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Program Element: #0305165F Project Number: # N/A
PE Title: Navstar Global Positioning System (GPS) Budget Activity: 5 - Intelligence

(Space/Ground) and Communications
Project Title: GPS

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This program element funds Research and Development for the Navstar Global
Positioning System (GPS) space and control segments of the overall GPS program.
This includes: satellite development, procurement, deployment; operation of
the ground control segment; preplanned product improvements to improve
survivability of both the space and control segments; and R&D efforts to
support deployment of the entire GPS system. Military forces need precise
location data to enhance command and control and to engage in strategic and
tactical warfare. A global, common grid positioning and navigation system is
required to increase both accuracy and availability of current weapon systems,
especially at night and in adverse weather. The GPS satisfies these needs
and improves strategic target mapping, the probability of target acquisition,
flexible routing, low-level ingress/egress, and accuracy of weapons delivery.
GPS is a space-based radio positioning and navigation system which provides
highly accurate three-dimensional position (16 meter spherical error probable),
v'lorclty (0.1 retpr/second) and time (within 0.1 microsecond). These
capabilities, coupled with the inherent feature of highly accurate silent user
operation, enhance the force effectiveness and survivability of many U.S.
weapon systems. GPS consists of three segments. The space segment is the
satellite constellation which provides the worldwide navigation signals. GPS
satellites will also carry Nuclear Detonation (NUDET) Detection System (NDS)
sensors as additional payloads to detect and locate nuclear detonations. The
control segment consists of five monitor stations and three ground antennas
located around the world and a Master Control Station (MCS) which is a tenant
in the Consolidated Space Operations Center. The monitor stations measure
satellite performance parameters which are evaluated and corrected by the MCS
and then forwarded to the satellites via the ground antennas. The control
segment also provides a user interface to system operation. The user equipment
segment (funded by PE 0305164F) consists of the electronic equipment and
interfaces necessary to receive and process GPS satellite signals into
position, velocity and time data for its various military uses.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) Control segment support to development satellites continued.
- (U) Control segment software modifications were accomplished.
- (U) Engineering efforts supported preparation of the first GPS

production satellite for launch.
- (U) Payload box second source preliminary design completed, providing

the industrial base for replenishment satellite development
and procurement.

(U) FY 1989 Planned Program:
- (U) Operational satellite launches will begin.
- (U) Control segment support to development and production satellites

(as launched) will continue. Development of status monitoring/
reporting system begins for constellation management.

- (U) Operational testing of control segment software will begin.
- (U) Engineering efforts suppotLi,al oat~clliL .....,,. w..l continue.
- (U) Development of GPS replenishment satellites will begin.
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(U) FY 1990 Planned Program:
- (U) Operational satellite launches will continue.
- (U) Development of GPS replenishment satellites will continue.
- (U) Control segment support to on-orbit constellation will

continue.
- (U) Development of constellation management/system status

reporting capability continues.
- (U) Operational testing of control segment software will be

completed.

(U) FY 1991 Planned Program:
- (U) Operational satellite launches and on-orbit support will

continue.
- (U) Qualification of GPS replenishment satellites will be

conducted, and replenishment satellite procurement will begin.
- (U) Development of constellation management/system status

reporting capability continues.

(U) Program to Completion:
- (U) This is a continuing program. Support of the operational

satellite constellation and development and deployment of
replenishment satellites will continue. System engineering
for continued management of the GPS service will be required.

D. (U) WORK PERFORMED BY: The acquisition and implementation of GPS are
managed by a Joint Program Office located at the Air Force Systems Command's
Space Division, Los Angeles AFB, CA. The Block II satellite contractor is
Rockwell International Space Operations and Satellite Systems Divi.Lon, Seal
Beach, CA. Replenishment satellite development is being performed by Rockwell
International and by the General Electric Company, East Windsor, NJ.
International Telephone and Telegraph, Nutley, NJ, and Rockwell International/
Autonetics Strategic Systems Division, Anaheim, CA, are the subcontractors for
the navigation subsystems. Aerospace Corp., El Segundo, CA, provides technical
and engineering support. User Equipment is produced by Rockwell International
Collins Government Avionics Div., Cedar Rapids, IA. Operational control
segment development/deployment is being done by International Business Machines/
Federal Systems Div., Gaithersburg, MD.

E. (U) COMPARISON WITH AMENDED FY 1988/1989 DESCRIPTIVE SUMMARY:

Type of Impact on System Impact on Impact on
Chan e Capabilities Schedule FY 1990 Cost

Tech None None None

Schd None None None

Cost None None -6,104

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None.
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2. (U) SCHEDULE CHANGES: None.

3. (U) COST CHANGES: Delays completion of development for constellation
management/system status reporting capabillty by one year.

F. (U) PROGRAM DOCUMENTATION:
- (U) DCP 133 (Rev A), 17 Jan 78

G. (U) RELATED ACTIVITIES:
- (U) GPS development and operational implementation are joint activities.
- (U) Other agencies are Army, Navy, Marine Corps, Defense Mapping Agency,

Department of Transportation and North Atlantic Treaty Organization.
- (U) Coordination obtained through a Joint Program Office.
- (U) PE 0305164F, Navstar GPS (User Equipment), provides receivers to use

the positioning, navigation and timing signals from the satellites.
- (U) PE 01012?1N, Fleet Ballistic Missile Systems, range positioning.
- (U) PEs 0301357F and 0102433F, Nuclear Detonation Detection System

(NDS), fund NDS payloads on the GPS satellites.
- (U) PE 0305119F, Space Boosters, funds launch services (Delta II).
- (U) PE 0305171F, Space Launch Support, funds Space Shuttle launches und

Payload Assist Module Delta Class II (PAM-DII) upper stages.
- (U) PE 0305130F, Consolidated Space Operations Center (CSOC), funds

CSOC which hosts the operational GPS Master Control Station.
- (U) No unnecessary duplication of effort within the Air Force or the

Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands)

FY 1988 FY 1989 FY 1990 FY 1991
Actual Estimate Estimate Estimate Program

Missile Procurement, BA 23
Funds (Satellites) 91,385 74,558 70,291 200,752 N/A
Quantity (Order/Full Fund) (0/4) (0/0) (0/0) (20/0)

Other Procurement, BA 83
Funds 4,008 907 0 0 N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) TEST AND EVAULATION DATA:
T&E ACTIVITY (PAST 36 MONTHS)

Event Date Results
Satellite Compatibility Apr-Jun 87, Verified acceptable
Tests Jan-Jul 88 satellite performance

T&E ACTIVITY (TO COMPLETION)
Event Planned Date Remarks
Control Segment Software Feb 89-Nov 89 N7A
Operationa7 Testing

UNCLASSIFIED 00715



UNCLASSIFIED

Program Elemnt: #603402 Budget Activity: #6 Defense Wide
PE Title: SPace Test Progmm (S?) Mission

A. (U) RESUCES: f$ in thousands)

.N e FY 1988 FY 1989 FY 1990 FY 1991 To TotalTteActual Estit Estimt Estimt o-mrle

2617 Free-Flyer Spacecraft Missions
17,194 20,530 45,104 58,430 continuing TBD

2618 Quick Response Shuttle Missions
240 1,554 3,087 5,819 continuing TBD2619 Teal a~by Mission

9,800 - - - 0,000 211,653
2620 Shuttle Sortie Missions

17,631 22,220 26,398 12,756 continuir TED
3662 Starsoan

3,534 - - - 0.000 TD

TOTAL 48,399 44,304 74,589 77,005 TBD

B. (U) mIEF MDcIF CtN OF S r: The Space Test Program (STP) advances
DOD technology by providing spaceflight missions for experiments that
demonstrate new space systems technologies, concepts, and designs
and/or determine space environmental effects on DOD space systems.
This tri-S-rvioe program provides the only substantial spaceflight
capability to perform fly-before-buy demonstrations of advanced
technology designs. These experiments are flown based on priority
relevance to existing military requiremts and the availability of
cost effective means of spaceflight on expendable launch vehicles or
Shuttle. The STP is also the pathfinder for exploiting the Shuttle as
a manned DOD space laboratory to expedite the infusion of new
technology into space systems through the use of simpler, incremental
designed, man-aided experiments. The experience gained from this
approach will be a key element in fully defining military man's role in
space.

C. (U) FAX ACLIS1ZOMM AND PAN:

(U) Prolect 2618. Quick Remxxm Shuttle Missions: This STP project supports
the flight of Quick Response Shuttle Payloads (QRSPs) which account for
90% of all tri-Service ranked secondary experiments. Due to the
sinplified integration involved, these QTSP experiments maximize the use
of near-term flight cportunities on both DOD and NASA Space Shuttle
missians. QRSP experimrs make use of Shuttle mid/aft flight-deck
lockers, get-away special (GAS) canisters, and hitchhiker mounting
systems. Available experiment carrying capabilities are acquired
through close coordination with NASA's GAS and Hitchhiker programs. As
a newly directed outgrwth of the QCSP Program, the Military Man-In-
Space (MIS) effort will develc/evaluate equiprent and human tasking in
the space environment for specific military applications.
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1. (U) FY 1988 Accomlishments:

- (U) No QRSP's were flown in FY 1988 due to the standdown of the Shuttle
fleet.

- (U) Approved flight plan for the first MMIS mission, M8-l.
- (U) Cmpleted development of an extended GAS container

2. (U) FY 1989 Planned Proaram:

- (U) Continue efforts to manifest 11 backlogged and over thirty new QFSP
and MS experiments.

- (U) Continue development of standard hardware and services includir
power supplies, data recorders and telescopes.

- (U) Continue development of flight integration procedures.

3. (U) FY 1990 Planned Proram:

- (U) Continue manifesting backlogged experiments and support new
experiments as much as Shuttle capacity allows.

4. (U) FY 1991 Planned Program:

- (U) Continue supporting new experiments and manifest flights as uch as

the Shuttle capacity permits.

5. (U) Program to Camletion: N/A - continuir program.

(U) Work Performed By:

Air Force Systm Comnrd, Space Division, Iles Angeles AFB, CA,
NASA/Jchnson Space Center, Haiston, TX. The Aerospace Corporation, El
Segundo, CA.

(U) RELATED ACTIVITIES:

- (U) Program Elemnt #35171F (Space Shuttle Operations)
- (U) There is no unnecessary duplication of effort within the Air Force or

Department of Defense.

(U) OnE ApPRmIATON FUNDS: None

(U) INTEATIONAL COOPERATIVE AGREEMENS: The AF Technical Application
Center's GAS experiment HIEN-ID contains a sensor developed by the Max-
Plank Institute, Mnich, West Germany.
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Program Element ##603402F Project Number: 2617
PE Title:Space Tes Program (SIP) Budget Activity:#6 Defense WM

Mission axport

A. (U) RMCLM ($ in Thousands)
prject TieFr-lyer Spacecraft Missions
Popular FY 1988 F 1989 FY 1990 FY 1991 To Total
Nam Actual ti te Estim.ate Estimate C2 te

17,194 20,530 45,104 58,430 cotining N/A

B. (U) E DE IPTICI CF MISSION RITR qr AND SYSTM CRPABILIT=:
This Sp project advances D space ehlogy providing for tm
spaceflight of DOD prioritized experiments on STP developed or
"refurbished" free-flyer spacecraft. Approximately 70% of all tri-
Service ranked "primary" experinunts are serviced by this project.
Thse flights are used for tU demmstraticn of nw system
technologies, oncxepts and designs and for determining space
enviraiiontal effects on military space systems. In dditicn, this
project supports the spaceflight of "piggyback' payloads on ncn-STP
free-flyer host spacecraft and on expedable launch vehicles. In FY
1989, 30% of the 51 ranked experimnts can be satisfied by Small
satellite (100 to 500 pouid class) missions, 20% require medium
satellite (500 to 4,000 pounds) missions, 20% can potentially use
"piggyback" missions, and the remaining 30% require ShIttle sortie
missions (see Project 2620). The Free-Flyer project supports
spacecraft developmt and on-orbit operations for the joint DCD/NASA
03nbined Release and Radiation Effects Satellite (aRs) mission,
P86-i, and the "Stacksat" P87-2 mission.

C. (U) pROGRAM AC0ISH£M4ERTS AND PLANS:

1. (U) FY 1988 !25 ishments:
- (U) Successful launch and recovery of the first high altitude balloon

mission over Antarctica during January 1988 with IARPA's Gatma-Ray
Advanced Detector (GRAD) experint.

- (U) aRRS spacecraft reiwed from storage for Atlas mdificatins
- (U) ompleted feasibility study of an SIP mission (P89-D) using the GPS

Block II Qualification spacecraft for ten STP experiMnuts.
- (U) Signed IA with NOAA on the flight of three Navy experiments on the

T satellites.
- (U) MO% signed between STP and the Office of Naval Research (COR) to

seore secondary capacity on the French SPC 1-3 spacecraft for CR's
Polar Ozone and Aerosol a sUrent (POAm II) experflent.

2. (U) FY 1989 Planned Program:
- (U) Launh of P87-2 "Stacksat" mission.
- (U) 0=Ience procurement of sMall satellites and associated Scout class

launch vehicles for the spaceflight of 16 STP experimnts.
- (U) CaXzplete mRRES nodifications and reintegrate 26 DOD instruments.
- (U) Secure flight opportunity for Air Force Gbophysics Laboratory's

(Apm) Automated Charge Control at Gsosynchrcrnus (CHARGE OON-G0)
experiment on NWAA's G -I.
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- (U) Secure spaceflight approval for AFGL's Shuttle Potential and Return
Electron Experimnt (SPREE) on the joint NASA/Italian Tethered
Spacecraft Mission aboard the Shuttle.

- (U) Develop designs for acocmcdating small ejectable payloads E
expendable launch vehicles.

- (U) Aprove Scout mission for the flight of CR's Passive Radio Frequency
Interference Location Experiment (ROFILE) and Navy Space Systm
Activity (NSSA) Low Earth Orbit Polar Demonstration (LEOPARD)
experiment.

- (U) Approve Scout class mission for RADC'S Radiation Experiment (RMC) and
Los Alamos National Laboratory's Array of Low Energy X-ray Imaging
Sensors (ALEXS) experiment.

3. (U) FY 1990 Planned Promram:
- (U) Camplete system testing and launch P86-1 CREW.
- (U) Award small satellite development contract
- (U) Approve the P89-D, Advanced Radio, Clock and Solar (AR-AS) mission

for flight of AFTAC's Advanced Radio Frequency Test and Evaluation
Measarm.nt Interpretation System (A~OS) experiment, AFWAL's
Survivable Concentrating tovoltaic Array (SCODPA) experiment and
Naval Research Laboratory's (NRL) Advanced Clock and Ranging
Exeriment (ACRE).

4. (U) FY 1991 Planned rogm:
- (U) Support allE flight operations and science data collection.
- (U) Support SPREE experiment integration on Tethered Spacecraft Shuttle

mission.
- (U) Support data recovery for the Navy experiments MAVIE and EHIC upon

launch of the TIRmS-I mission.

5. (U) Prolram to Comletion: This is a continuing program.

D. (U) WRK PERFRED BY: Air Force Syt ommnd, Space Division, Los
Angeles AFB, CA, The Aerospace Corporation, El Segundo, CA. Office of
Naval Research, Washington, D.C.; Defense Systems, Inc., Mlean, VA;
NASA/Goddard Space Flight Center, Greenbelt, MD; KASAarshall
Spaceflight Center, Huntsville, AL; Naval Research Laboratory,
Washington, D.C.; and Ball Space System Division, Boulder, CO.

E. (U) 0PARISCH WITH FY 1988/89 ESCIPTIVE SHWMRY:

ITYPE OFI I I DaA al I
I0ANGE I nGCT CH SYSrE CPAL~nmES I ACT CU SaM=zL I FY 1990 COST I

Tech see below see below see below
Scld see below see below see below
O0st see below m bal see belm

NARRA=V EESCIPmoU OF CHAGE
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1. (U) Technical (2MazM:
(a) (U) P86-1, aEPES, designed for a Shuttle mission, modified to make

the spacecraft cczpatible with an Atlas-I/Cenrtaur launch vehicle
(b) (U) 7he pq9-D, AMS, mission redefinition for a Shuntle flight due

to removal of the originally assigned Atlas-II booster.
(c) (U) STP missions originally planhed for Shuttle polar missiomns w

require expendable boosters.

2. (U) Schedule QW0086e:
(a) (U) P86-1, C--F, originally schduled for a July 1987 Shuttle

flight, has beeni manifested for a June 1990 Atlas-I/Centaur.
(b) (u) NowAs Television Infra-e cbservaticn satellites (TM),

flights I and j were rescheduled an Atlas-E boosters.
(c) (U) na~ P87-2, Stacksat, mission schedule was changed from 2Q FY 1989

to 4Q Fy 1989 due to Atlas-E schedule requyirements.
(d) (U) qxjget redutions in FY 1988 forced a twJo year delay Of the P89-D

(formerly P67-B) mission start.
(e) (u) Bwget reductions in Ti 1988 forced the Light Detection and

Rar~ing (LIDAR) (mission P67-A) experiw±t sponsor to witlirw.
(f) (u) Budget reductions in FY 1988 forced deletion Of an Atlas-II for

the p69-D mission.

3. (U) Cost 24MM None.

F. (U) PRGA MPX =
-(U) Trn-Service Fixyalatictn (APR 80-2/AR 70-43/oWNAvINST 3913.1), STP

Managemeint, 30 November 1984.

G. (U) PELATE ACrIvl=':
- (U) program Element #305171F (Space Shuttle Operations) supplies Launch

support tasks.
- (U) Program Elarn 0 305119F (Space Boosters) Procures launch vehicles

and their oorrepa -I-- launch support with STP appropriated funds.
- (U) niere is no wmoessar duplication of effort within the Air Force or

Dparmnt of Defense

H. (U) OTE APPRPRIATION FUNDS: Nr

I. (U) UU C OPRTV GEGS An MO1A exists between STP and
Ct4R to secure seccrdary capacity on the French SPI'-3 spacecraft for
CtqRv' polar Ozone and Aerosol Measurement (POAM II) experiment.

J. (U) IET SRWE
(U) Atlas-E launch of P67-2 "Stacksat" mission Fourth Quarter 1989
(U) Atlas-I/Centau launch of P66-1, Cia JwIn 1990
(u) mr-I launch with Navy MJQI and EHC experiments October 1990
(U) Shuttle launch of Tethered Satllit/SM experiment Ti 1991
(u) sou.t class launc~h of PRFLE and ALEXItS spaecaft FY 1991
(u) scouxt class launch of SIME and IiDPARD spascraft TY 1991
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Program Element: #0603402FpoetMz~r 6
Title:gpaoe Test Pr9Qrwi (STP) MtAci ity ssiDfoen id

A. (U) RESCURcEs (S in Thousands)
Project Title Shuttle Sortie Missions
Popular FY 1988 FY 1989 FY 1990 Fy 1991 To Total
Name A ctual - Es 12 7 6 0 1ti a n B17,631 22,220 26,398 1,5 otn~gT

B. (U) BRIM E SCREPTICff OF MISSICK FM TS A1 SYSTE al 3% f het i-Sei :This STP Project supports apoiaey3%o h r-evc
"primarym experiment spacef light requiremnts and aproxiately 10% Of
the "secondary" experliment spaceflight requirements. The project
advances DOD space technclogy by providing for the spacefit of eexperiffents on Shuttle sortie Missions (payloads/eXPeriments ivhid are
returne) for denvNIStratirg zww system tedinclogies, cxncepts and
designs and for determining space enviro~mental effects on military
space systents and personnel. Using generic reAiable, standard STP
Shuttle experimnt 044=rt eqipmeznt, STP acccmPlishes its pathfinder
role of exploiting the Shuttle as a Marnd DOD saelaboratory. The
project develops the capability to ontrol Payloads in the payload bay
fro- the aft f light deck as well as the Capability to store data and
perform payload experiments on the aft/mid flight decks. This project,
provides for the proouianet of generic retsable experiment support
equipment; integration Of sortie mission payloads with the Shuttle
experiment support equipment and the integration Of the ccrbination
into the Shuttle; missior/payload specialist trainr on IT harwae;
launch support; onobit sup;=t; and science data retrieval. As an
extension of the Present project, new caailities are being studied to
use fuiture NASA space Station and mmeircial space platforms for
supporting spaceflight and retrieval of STP eXPeriments. The project
supports the AFP-675 Mission which inclde the fOllwirg' expermet:
Air Force Gecoiiysic Laboratory's (A1FL) cjyogenic Infrared Raiance
Irwtrwnn for Shuttle (C=RIS) -lA, Naval Research Iaboratory's (NRL)
Far Ultraviolet Cwmera (FAR uV) and AUL' s Horizon ultraviolet
pth imter (HUP) and Quadrupole Ion Neutral Mass Spectrcwnter(JIN)
The project also supports the p88-1 mission for the initial flight Of
the STP, Spartan experiment carrier progra called Deploy and Retrieve
Excperiments on Spartan (DARES).

C. (u) pmaM AO=VIMWM~T AND PLANS:
1. (U) Fy 1988 Aoccmlishmients:
- (U) Terminated the sortie Pallet for Shuttle (SPAS) program with NASAJet

propulsion Laboratory due to budget reductions.
-(U) AFP-675 support structure and the five DOD experiments were remved

fron storage and flight preparation efforts started for a mid-1990
flight.

- (U) AFP-675 mission/Payload specialists training initiated.
- (u) The first STP Spartan, the Deploy and Retrieve Expeimets onSpartan-l (DAFM-1) (P88-1) mission was approved-
- (U) Reassigned Air Force Rtocket PrcPulsion Laboratory's (AFRPL)
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Program Element:#0603402 Project Ntme r: 2620
Title:Space Test Pro=-am (STP) x~iet Activity:#6 Defense Wide

Mission si.or

Acoustical Masurment of Spacecraft xperiment (AIOSE) to P88-1
mission.

2. (U) TY 1989 Planned Proaram:
- (U) Contim the AFP-675 spacecraft and experiment interation, system

test and ground operatin planning for a FY 1990 flight.
- (U) omplete integration of P88-1, RS-1, Spartan and store.
- (U) Becn planning the P90-C, =WRES-2, mission for NRL's Middle

As, ere High Resolutin Spectrograph 0 HRS) and High Resolution
Airglow/Aurora. S OgrP*i (HnWS) experiments.

3. (U) FY 1990 Platted Bpr :
- (U) Support the AFP-675 sortie Shuttle flight scheduled On STS-39,

associated mission cperatior, post-flight recovery, and data
distribution.

- (U) emove P88-I, DAEZS-1, from storage and resume flight preparations
for an estiiuted cportunity in TY 1991.

- (U) Begin planniz for the P91-B DARES-3 mission.
- (U) mtinue flight apportnity feasibility studies.

4. (U) FY 1991 Planrnd Pro=:
- (U) Support planned launch and recovery of the P88-I, DRES-1,

spa-ecraf, process and distribute recorded science data, and de-
integrate the experiments.

- (U) Ready MA spacecraft for P90-C, rE-2, mission.
- (U) Ctinue feasibility studies for the NASA Space Station and other

commrcial space platform to host STP experimets.

5. (U) Proaram to QgWletin: This is a ctinuij program.

D. (U) WR PEFMMED BY: Air Forom Systams OCmmand, Space Division, Loe
Angeles AFB, CA, M Aerospace Coration, El Segundo, CA.
NASA/Goddard Sp Flight Center, Greenbelt, MD; Loc ed Space and
Missile Company, Surinyvale,CA.

E. (U) WAROW WrIM Ti 1988/1989 DMQTIVE SUM:

l I D4PAcT' ( SYSTER PABILT I IMPACT' Ct SUO 3IE I Ti 1990 C Ti I I I H

Teh see below see below see below
Schd see below see below see below
cot see below see below see below

NARRATIVE DESCRIMICK OF OiAH ES
1. (U) Tehical Chanms:

(a) (U) Th IR Gma -Ray Advanced Detector (GAD) was de-integrated
from AFP-675 for flight on the P87-3 Antarctica balloon flight.

(b) (U) Dgrmd expected scientific results by remanifesting AFP-675 at
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Program Element:#0603402 Project Nb: 2620
Title: Soace Test Pro== (STE) Budget Activity:#6 Dfem WideMission

a loer inclination orbit.

2. (U) Sdbedule Chans:
(a) (U) pmanifel AFP-675 frcM the sdeduled 1987 VardenJber AFB, CA,

polar fliht to low inclination flight in mid-1990 from KerrsY
Space Crater, FL.

(b) (U) NASA's pOst-Challenger accident manifesting policies restrict
P88-I, D RE-l, mission to a DOD flight and limits flightop r tunities.-

(c) (U) adget reductions in FY 1988 forced termination of SPAS
develipment effort with NSA/JPL.

(d) (u) Mission oprtunities reduced due to backlog of higher priority
payloads, lower Shuttle flight rates, and off-loading of DOD
missions onto expendable launch vehicles.

3. (U) t s: OtIued slippage in the Shuttle recovery program
has increased furdint; requments for the AFP-675 program.

F. (U) PGN :
- (U) Tri-Service Regulaton (AFR 80-2/AR 70-43/OPMVINST 3913.1), STP

Managmnt, 30 November 1984.

G. (U) REI= ACIM IT:
- (u) Program Ellmnt1 #305171F (SpaOe Shuttle Operations) suplies launch

support tasks.
- (u) Me is no unecessary duplication of effort within the Air Force

of the Department of Defense.

H. (U) OflR APpROPRIATI FLNtS: None

I. (U) gtL C0 AGM MS:. None.

J. (U) EL = kn =
(U) Shuttle launh of AFP-675 mission on STS-39 Mid-1990
(U) First flight of STP's Spartan, P88-1, DRE-I Planned for 1991
(U) DARS-2 Shuttle flight Planned for 1992
(U) DARS-3 Shuttle flight Planned for 1993

UNCLASSIFIED 00723



UNCLASSIFIED

FT 1990/1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603438F Budget Activity: #6-Defense Wide Mission Support
PE Title: Space Systems Survivability

A. (U) RDT&E RESOURCES ($ in Thousands)

Project FY 1988 FTY 1989 FY 1990 Fy 1991 To Total
Number Title Actual Estimate Estimate Estimate Complete Program
2611 Survivability 500 250 500 500 continuing TBD

Planning and Analysis
2612 Satellite Surviv- 2,510 4,753 9,361 9,054 continuing TBD

ability
2613 Ground Station/ 160 0 500 1,000 continuing TBD

Link Survivability

TOTAL FOR PROGRAM 3,170 5,003 10,361 10,554 continuing TBD
ELEMENT

B. (W BRIEF DESCRIPTION OF ELEMENT: This program performs survivability
planning and analysis and develops the necessary prototype hardware,
software, technology, operational procedures, strategy, and tactics
that will provide generic survivability capabilities for the
military space systems of the United States. The program is
structured to provide balanced survivability between all space
systems elements: satellites, data/command links, ground

stations. Space systems are required to provide critical strategic
and tactical support to national decision makers and military force
commanders at all levels of conflict. They specifically provide
missile attack warning, strategic and tactical navigation,
surveillance cQmmunications, and meteorological
information. These systems provide support to strategic, tactical,
and Rapid Deployment Forces on a global basis. The Soviet
capabilities to interfere with our data links and ground stations,
the potential use of their operational anti-satellite (ASAT),
and their advances in developing a ground-based laser which, under
optimum conditions, could be used against our satellites represent
major threats to our effective use of U.S. space systems. Failure
to protect our space systems will result in the denial of their
critical support to the National Command Authorities and our
military forces during crisis and conflict. The major development
effort within this program is the Satellite On-Board Attack
Reporting System (SOARS) -

Survivability technologies under this program are made available to-
all satellite Program offices for system level implementation.
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Program Element: #0603438F Budget Activity: #6-Defense Wide Mission Support
PE Title: Space Systems Survivability

C. (.) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project: 2611, Survivability and Planning Analysis:
Performs analysis and planning to meet space survivability
requirements.

(U) FY 1988 Accomplishments:
- (U) Annual update of Space Mission Survivability Plan
- (U) Continued analyses of evolution of the threat,

technology needs, development priorities and operational
requirements.

(U) FY 1989 Planned Program:
- (U) Annual update of Space Mission Survivability Plan
- (U) Continuing analyses of evolution of the threat,

technology needs, development priorities, and
operational requirements.

(U) FY 1990 Planned Program:
- (U) Annual update of Space Mission Survivability Plan
- (U) Continuing analyses of evolution of the threat,

technology needs, development priorities, and
operational requirements.

(U) FY 1991 Planned Program:
- (U) Annual update of Space Mission Survivability Plan
- (U) Continuing analyses of evolution of the threat,

technology needs, development priorities, and
operational requirements.

(U) Program to Completion:
- (U) Annual update of Space Mission Survivability Plan
- (U) Continuing analyses of evolution of the threat,

technology needs, development priorities, and
operational requirements.

- (U) Identification of needed initiatives will continue.

(U) Work Performed By: Air Force Systems Command's Space Division,
Los Angeles AFB, CA has overall responsibility for program
management. Space Division executes the program, has responsi-
bility for contractor overview and performs technical analysis
in support of all projects. General Research Corp, Santa
Barbara, CA is the contractor for survivability planning and
analysis.

(U) Related Activities: Strategic Defense Initiative (SDI)
Key Technology Programs (PE 063224C) contain complementary
Survivability Projects which are managed by the Department of
Defense, the Army and the Air Force.

(U) Other Appropriation Funds: None.
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Program Element: #0603438F Budget Activity: #6-Defense Wide Mission Support
PE Title: Space Systems Survivability

(U) International Cooperative Agreement: Not applicable.

2. (L) Project 2612, Satellite Survivability:

Develops Satellite On-Board Attack Reporting System (SOARS).

(U) FY 1988 Accomplishments:
- (U) SOARS Phase I program completed Feb 88

- (t Laser Warning receiver,

- (U) High Power mircrowave circuitry tested.

(JA) FY 1989 Planned Program:
- (LA) Award SOARS Phase II contract to design, build,

integrate and test al

- (U) Deliver SOARS A-specs developed under Phase I to
satellite developers to transition the technology

(U) FY 1990 Planned Progra:
- (U) Continue SOARS development to Critical Design Review

(CDR) in 3Q Fy90.
- (U) Evaluate need for new detection sensors based on current

threat projections (e.g., neutral particle beam sensor).

(U) FY 1991 Planned Program:

- (U) Continue sensor analysis/development based on evolving
threat.

(U) Program to Completion:

- (U) .ontLnue sensor aevelopment for evolving threat.

(I, Work Performed By: The Satellite On-Board Attack Reporting
System (SOARS) design phase contracts are with Lockheed,

Sunnyvale, CA, and TRW, Los Angeles, CA. The Aerospace

Corporation, Los Angeles, CA, provides system engineering
support and developing technology for the,

efforts.

(U) Related Activities:
- (U) Program Elements 0602601F, Advanced Weapons, and

PE 0604711F Systems Survivability, develop nuclear

hardening technology which is applied in PE 063438F.

00726
UNCLASSIFIED



UNCLASSIFIED

Program Element: #0603438F Budget Activity: #6-Defense Wide Mission Support
PE Title: Space Systems Survivability

- (U) Program Element 0603431F, Advanced Space Communications
Capabilities, develops communication systems technology
which supports survivable tracking, telemetry, and
control (TT&C) stations.

- (U) Program Element 0603211F, Aerospace Structures and
Materials, develops laser-hardened satelllite components
and material.

- (U) There is no unnecesesary duplication of effort within
the Air Force of the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreement: Not applicable.

3. (U) Project 2613, Ground Station/Link Survivability: Develops
techniques to improve survivability of satellite ground stations
and communications links.

(U) FY 1988 Accomplishments:
- (U) Initiated efforts to design improvements for link

survivability.
- (U) Initiated design of jamming warning unit for satellite

ground stations.
- (U) Investigated techniques to improve security, and anti-jam

capabilities of commercial communications.

(U) FY 1989 Planned Program:
- (U) Continue link security, anti-jam development for

commercial communications.
- (U) Initiate fabrication of jamming warning device for

ground stations.

(U) FY 1990 Planned Program:
- (U) Continue link security, anti-jam development for

commercial communications.
- (U) Continue jam warning unit development.

(U) FY 1991 Planned Program:
- (U) Start prototype development for link security and anti-

jam communications.
- (U) Begin demonstration phase of jam warning unit.

(U) Program to Completion:
- (U) Transition technology developed for jam warning and

other devices.

(U) Work Performed By: Air Force Systems Command's Space Division,
Los Angeles AFB, CA, is conducting systems analyses in support
of this project.
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Program Element: #0603438F Budget Activity: #6-Defense Wide Mission Support
PE Title: Space Systems Survivability

(U) Related Activity: None.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreement: Not applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604211F Budget Activity: 6 - Defense-Wide Mission Support
PE Title: Advanced Aerial Targets Development

A. (U) RESOURCES ($ in Thousands)
Proj ect
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program
2459 Target Payload Systems

2,105 3,693 6,955 7,179 Continuing N/A
3165 QF-106 Full-Scale Aerial Target Systems

5,800 0 0 0 0 2
Total 7,905 3,693 6,955 7,179 Continuing N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: Aerial Targets are essential to insure
air-to-air weapons effectiveness and mission proficiency of our tactical
aircrews against enemy aircraft. 1he overall objective is to improve
air-to-air weapon system accuracy and reliability by developing aerial
target systems for Air Force weapon system test and evaluation. In
addition, full-scale targets (QF-100 and QF-106) are used to support US
Army air defense test and evaluation programs such as the Divisional Air
Defense follow-on program, Stinger, Patriot, and Improved Hawk. The
targets being developed provide a cost effective mix of full-scale and
subscale aerial targets. Full-scale targets provide a fully
representative target with realistic maneuvering performance, radar
cross section, and afterburning engine infrared (IR) signature.
Subscale targets are a lower cost supplement used when threat simulation
fidelity is not as critical. The Target Payload Systems task increases
target effectiveness by improving subsystems for missile scoring and by
developing subsystems which will provide target representative radar and
IR signatures. QF-106 development provides a follow-on to the QF-100
full-scale targets which completed procurement in FY 1987.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project: 2459 - Target Payload Systems: Full scale and subscale
targets require payload subsystems for missile and bullet scoring,
electronic and IR countermeasures, and radar and IR signature
augmentation. Current scoring systems provide only miss distance
information. Systems under development provide missile path past
the target and missile position and attitude relative to the target
at point of closest approach. Radar signature augmentation provides
radar signatures for subscale targets representative of threat
aircraft. IR signature augmentation on subscale targets provides a
signature representative of threat military jet engines; however,
these do not simulate an afterburning engine. Electronic and IR
countermeasures include systems such as chaff and flare dispensers.

(U) FY 1988 Accomplishments:
- (U) QOT&E of APC-4 IR plume generator pod on MQM-107B initiated
- (U) Efforts to develop an afterburner plume generator using

pyrophoric materials were discarded
- (U) Development, integration and testing of target ECM and the

M130 flare/chaff dispenser initiated
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Program Element: #0604211F Budget Activity: 6 - Defense-Wide Mission Support
PE Title: Advanced Aerial Targets Development

- (U) Request for Proposals (RFP) for Missile End Game Scorer (MEGS)
full scale development (FSD) were released

- (U) IR imagery measurement of USAF fighter aircraft continued

(U) FY 1989 Planned Program:
- (U) FSD of KEGS, a vector scoring system to replace the current

scoring system on both subscale and full scale targets
- (U) Competitive contract for MEGS will be awarded in Jan 89
- (U) Concept exploration for afterburner IR source will continue

- (U) Analysis of IR measurements of aerial targets and aircraft
fuselage and plume IR imagery will be completed

- (U) QOT&E of the APC-4 on the MQM-107D will be completed
- (U) Testing of QF-106 completed and production initiated
- (U) QOT&E of MQM-I07D/M130 will be completed

(U) FY 1990 Planned Program:
- (U) Development of MEGS will continue
- (U) Concept exploration for afterburner IR source will continue
- (U) Threat assessment and qtate-of-the-art survey of electronic and

IR countermeasures techniques for air weapons initiated
- (U) Initiate planning for the QF-4 program

(U) FTY 1991 Planned Program:
- (U) Threat assessment and state-of-the-art survey of electronic and

IR countermeasures techniques for air weapons continues
- (U) Development, integration, and testing of the MEGS will be

completed and production will begin
- (U) Successful validation testing for an afterburner plume generator

should result in an FSD start
- (U) Development of MEGS will be completed

- (U) Continue planning the QF-4 program

(U) Program to Completion: This is a continuing program

(U) WORK PERFORMED BY: Honeywell Inc., Sperry Defense Systems Division,
Albuquerque, NM (Project 3165); Hayes International, Leeds, AL (Project

2459 - APC-4); Sverdrup Technology Inc, Tullahoma, TN, (Project 2459 -

Afterburner Simulator); and Northrup, Chicago, IL (Project 2459 - ECM).

(U) Related Activities: Coordination among the services is insured by the
Joint Logistics Commanders through the Joint Technical Coordinating
Group for Aerial Targets. Formal coordination through the Department of

Defense Armament/Munitions Requirements, Acquisition, and Development
Committee prevents unnecessary duplication within the Air Force or
Department of Defense. Targets are procured under PE 0305116F.

(U) Other Appropriation Funds: ($ in thousands)
FY 1988 FY 1989 FY 1990 FY 1991 To Total

Missile Procurement Actual Estimate Estimate Estimate Complete Program

PE 0305116F 11,040 24,179 22,497 22,821 Continuing N/A

(U) International Cooperative Agreements: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE StIARY

Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Flight Simulator Developrxent Mission Support

A. (U) RESCOUCES: ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2325 Simulator Development Activities
5,362 2,110 3,085 3,500 Cont TBD

2769 Simulator Update Development
8,428 5,600 2,000 2,044 Cont TBD

2851 Standard Department of Defense (DOD) Simulator Data Base/Common
Transformation Program

2,057 3,230 2,300 2,500 Cont TBD

2901 B-lB Weapon Systems Trainer
3,649 6,778 5,500 0 0 132,465

2968 Modular Simulator Design
472 2,020 300 500 600 7,202

2997 GBU-15 Part Task Trainer
2,222 530 0 0 0 18,239

2998 LANTIRN Simulator
4,503 7,600 600 0 0 25,024

2999 LANTIRN Part Task Trainer
6,554 260 0 0 0 13,434

3000 KC-135 Operational Flight Trainer
3,745 90 0 0 0 27,252

3105 F-15E Weapon System Trainer
115 130 0 0 0 33,717

3135 Advanced Training System
1,620 2,690 10,000 15,000 9,800 47,492

3143 Advanced Tactical Fighter
1,900 1,980 0 0 238,300 247,049

3282 C-17 Aircrew Training System
9,874 29,700 31,801 5,520 400 96,941

3772 C-141 Aircrew Training System
0 3,080 9,100 16,200 4,300 32,550
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Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Flight Simulator Development Mission Support

3775 Manpower, Personnel, and Training
0 0 500 500 Cont TBD

TOTAL 50,501 65,798 65,186 45,764 Cont TBD

B. (U) BRIE' DESCRIPTION OF EfLEMET: This is a continuing program element
for the development of aircrew flight simulator techniques and
training devices. The objectives are to adapt flight simulation
technology developed in the laboratories and industry to satisfy
current and future training requirements, and to develop prototype
training devices.

C. (U) PPOGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2325 - Simulator Development Activities: Funds
engineering development of training system technology techniques
and preproduction of first article training devices to satisfy
current and future training requirements. The project also
identifies deficiencies in training capabilities, inproves
concurrency between aircraft and flight simulators, and reduces
life cycle costs.

(U) FY 1989 Accomplishments:
- (U) Developed and evaluated low cost helmet mounted visual

display systems.
- (U) Evaluated the utility of motion cueing and --pact of

simulator delays on training effectiveness.
- (U) Analyzed threat data requirements for training systems.
- (U) Established standardized data item description to identify

needed aircraft data for simulators.
- (U) Developed generic modular software system for instructor

operator system.
- (U) Developed transportable system test methodology for the

digital radar land mass system (DRIM) image generator.

(U) FY 1989 Planned Program:
- (U) Assessment of current embedded training opportunities for

total tactical mission.
- (U) Survey of state-of-the-art technology alternatives for low

cost tactical simulator.
- (U) Evaluate computer based instructional techniques for

application in aircrew training devices.
- (U) Determine G-seat drive algorithms for providing more

effective flight motion in the simulator.
- (U) Determine maximum :olerable simulator induced tin delays.

(IJ) FY 1990 Planned Program:
- (U) Develop generic so:ftware system to support instructor

operator station features.
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Program Eleennt: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Flight Simulator Development Mission Support

- (U) Develop generic instructor operator station design capable
of handling interfaces with multiple student stations.

- (U) Develop process standard to complement data item for
assuring adequate aircraft data for simulators.

(U) FY 1991 Planned Program:
- (U) Determine limited excursion platform utility and drive

laws for simulators.
- (U) Complete development of next generation motion/force

cueing module.
- (U) Complete full field of view dome training effectiveness

research tool development.
- (U) Corplete second generation low cost, lightweight helmet

coupled image generation and projection device.

(U) Program to Copletion: This is a continuing project.

(U) Work Performed By: The Training Systems Systems Program
Office (SPO) located at Aeronautical Systems Division,
Wright-Patterson Air Force Base OH manages this effort.
Contractors include General Electric, Daytona Beach FL;
SIMTEC, Manassas VA; Ball Systems Engineering Division, San
Diego CA; Singer-Link, Binghamton NY; INFOTEC Development Inc,
Costa Mesa CA; General Dynamics, Ft Worth TX; Logicon, San
Diego CA.

(U) Related Activities: There is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

2. (U) Project 2769 - .Simulator Update Development: Develops updates to
training systems to maintain and improve their supportability and
effectiveness. It includes development of a C-130 aircrew
training system (ATS) and an air-to-air simulator to lead-in
fighter training.

(U) FY 1988 Accomplishments:
- (U) C-130 ATS preliminary design review for modifications

completed: Jan 88.
- (U) C-130 ATS self contained navigation system (SCNS/Radios)

critical design review conducted and corpleted: Apr 88.

(U) F- 1989 Planned Program:
- (U) Co plete C-130 ATS course readiness reviews.

(U) FY 1990 Planned Program:
- (U; CcndJuct C-13(. ATS operative evaluation.
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Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Flight Simulator Development Mission Support

- (U) C-130 ATS readiness review: Aug 90.
- (U) C-130 ATS program management responsibility transfer: Aug

90.
- (U) C-130 ATS options for operation, management and support

through FY 1999.
- (U) Develop air-to-air simulator to lead-in fighter training.

(U) FY 1991 Planned Program:
- (U) Continue development of the air-to-air simulator to

lead-in fighter training.

(U) Program to Completion: This is a continuing project.

(U) Work Performed By: The Training Systems SPO located at
Aeronautical Systems Division, Wright-Patterson Air Force Base
OH manages this effort. The prime contractor is the Singer
Co., Stamford CT.

(U) Related Activities: There is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

3. (U) Project 2851 - Standard DOD Simulator Data Base/Common
Transformation Program: Develops a standard DOD digital data base
that uses Defense Mapping Agency data for displays for aircrew
training that will be furnished as Goverrmnt Furnished Equiprent
to the contractors.

(U) FY 1988 Accolishments:
- (U) Industry/Service Working Group established.
- (U) Preliminary design review completed.
- (U) Critical Design Review ccmpleted.

(U) FY 1989 Planned Program:
- (U) Produce prototype data base.
- (U) Ccmplete test readiness review.

(U) FY 1990 Planned Program:
- (U) Acceptance testing of development system: Nov 89.
- (U) Interim production and exercise validation option: Nov 89.
- (U) Procure turn-key production capability: May 90.

(U) FY 1991 Planned Program:
- (U) Test and accept turn-key prochction capability: May 91.

(U) Program to Completion:
- (U) Continue evolution of transformation program to reflect

technical advances in irdustry.
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Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Flight Simulator Development Mission Suport

(U) Work Performed By: The Training Systems Spo located at
Aeronautical Systems Division, Wright-Patterson Air Force Base
OH manages this effort. Contractors for the project are
Planning Research Corporation, McLean VA (prime contractor);
General Electric/SCSD, Daytona Beach FL (subcontractor);
Autmetrics, Inc, Alexandria VA (subcontractor); Hughes
Aircraft Corporation, Long Beach CA (subcontractor).

(U) Related Activities:
- (U) Defense Mapping Agency (D) Exploitation Modernization

Program.

- (U) Rome Air Development Center (RADC) Cartographic
Applications for Tactical and Strategic Systems (CATSS)
Program (PE 0603227F).

- (U) US Army Program Manager for Training Devices (PMIRADE)
Rapidly Reconfigurable Data Base (RRDB) Program.

- (U) Joint Technical Coordinating Group for Training systems
and Devices (JT'G-TSD): established by the Joint Logistics
Commanders; members include acquisition and support executives
fran all services; Project 2851 is sponsored and approved
the JTC-TSD, project status briefed to them quarterly.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

4. (U) Project 2901 - B-lB Weapon System Trainer: Develops an aircrew
training device for all B-lB crew members to include mission
rehearsal for takeoff and landing, navigation, air refueling,
threat analysis/countermeasures, low-level penetration, weapons
delivery, and emergency procedures.

(U) FY 1988 Acccplishments:
- (U) Completed independent mode system verification test.
- (U) Completed acceptance tests on six cockpit procedure

trainers (CPT).
- (U) Awarded contract for Block 3.5 and 4.5 software updates

to WSTs and Block 3.5 update to CPTs.

(U) FY 1989 Planned Program:
- (U) Complete DT&E of Support Center System for WST and Mission

Trainer (Mr).
- (U) Accept WST # 1,3,4,5 and Mr # 2.
- (U) Complete design on Block 3.5/4.5 software updates.
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Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Flight Simulator Development Mission Support

(U) FY 1990 Planned Program:
- (U) Corplete systen verification test on Block 3.5/4.5 updates

for WST, MT and CPT.
- (U) Deliver updates for aerodynamics on operational flight

trainer and WST.
- (U) Deliver Block 3.5/4.5 updates for WST, MT and CPT.

(U) FY 1991 Planned Program: Not applicable.

(U) Program to Completion: Not applicable.

(U) Work Performed By: The Training Systems SPO, located
at Aeronautical Systems Division, Wright-Patterson Air Force
Base OH manages this effort. Prime contractor is the Boeing
Military Co., Huntsville AL.

(U) Related Activities: There is no unnecessary duplication of

effort within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

5. (U) Project 2968 - Modular Simulator Design: Develops a modular
design for simulators in order to reduce life cycle cost, reduce
development lead time, improve our ability to deliver simulators
to the field concurrently with the aircraft, and increase the
competitive contractor base.

(U) FY 1988 Accomplishments:
- (U) Fabricate the Modular Validation testbed.
- (U) Establish Functional Baseline Requirements.
- (U) Preliminary Design Review (PDR)--Part I: Mar 88.
- (U) Interfaces defined.

(U) FY 1989 Planned Program:
- (U) Conduct Critical Design Review (CDR)--Part I.
- (U) Complete Phase III--Part I with publication of draft

military standard for modular simulators.
- (U) Obtain SAF decision to enter Phase III--Part II.
- (U) Modular software (modules) developed.

(U) FY 1990 Planned Program:

- (U) Demonstrate modular simulator architecture concept and
validate on the testbed simulator.

- (U) Publish modular standard and incorporate in testbed
simulator and future acquisitions.
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Program Eleinent: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Flight Simulator Development Mission Support

(U) FY 1991 Planned Program:
- (U) Complete validation on the testbed simulator.

(U) Program to Completion:
- (U) Implement standard on other contractors' systems to

complete validation.
- (U) Publish military standard for modular simulator.

(U) Work Performed By: The Training Systems SPO located at
Aeronautical Systems Division, Wright-Patterson Air Force Base
OH manages this effort. Prime contractor is the Boeing
Military Airplane Co., Huntsville AL.

(U) Related Activities:
- (U) Project 2968 is a joint service project conducted under

the Joint Logistic Commanders (JLC) through the Joint
Technical Coordinating Group for Training Systems and
Devices.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

6. (U) Project 2998 - Low Altitude Navigation and Targeting Infrared
System for Night (LANTIRN) Simulator: Develops a LANTIRN
simulator system which when integrated with an Operational Flight
Trainer (OFT) provides the capability to fully train pilots in a
high threat, night, adverse weather, heavily task loaded
environment simulating combat.

(U) FY 1988 Acccmplishments:
- (U) Completed Critical Design Review: Dec 87.
- (U) Exercised options to purchase four production F-16 LANTIRN

simulators.
- (U) Began avionics hardware/software integration.
- (U) Began fabrication of subsystems.

(U) FY 1989 Planned Program:
- (U) Integration of hardware and software.
- (U) Contractor in-plant tests and Air Force development

tests.
- (U) Integration of simulator with F-16 OFT.
- (U) Reliability testing and ready for training.

(U) FY 1990 Planned Program:
- (U) Complete manufacture, delivery, and acceptance test.

UNCLASSIFIED 00737



UNCLASSIFIED

Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Flight Simulator Development Mission Support

(U) FY 1991 Planned Program: Not applicable, project ends in FY
1990.

(U) Program to Ccmpletion: Not applicable, project ends in FY
1990.

(U) Work Performed By: The Training Systems SPO located at
Aeronautical Systems Division, Wright-Patterson Air Force Base
OH manages this effort. Prime contractor is the Singer
Company, Houston TX.

(U) Related Activities: There is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

7. (U) Project 3143 - Advanced Tactical Fighter (ATF) Training System:
The Tactical Air Forces require an ATF Training System to meet
Manpower, Personel and Training needs to support operations
personnel assigned to the weapon system. This will fund front end
analysis (FEA) to define total ATF training system requirements.
PBD 673 deferred further development until FY 92.

(U) FY 1988 Acccmplishments:
- (U) Major training system trade studies.
- (U) FEA process continues.

(U) FY 1989 Planned Program:
- (U) FEA completed.
- (U) ATF Training System defined.
- (U) Facilities and concurrency plans complete.

(U) FY 1990 Planned Program:
- (U) ATF aircraft prototypes will be flying.
- (U) Training system definition reports reviewed by government

and acquisition strategy formed.

(U) FY 1991 Planned Program:
- (U) Release Request for Proposal (RFP).

(U) Program to Ccmpletion:
- (U) Full scale development (FSD) source selection.
- (U) FSD contract award.
- (U) Develop, test and deploy training system.
- (U) Initial operating capability (IOC): Sep 96
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Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Flight Simulator Development .Mssion Suprt

(U) WORK PERfOI BY: The Training Systems SPO and the Advanced
Tactical Fighter SPO located at Aeronautical Systems Division,
Wright-Patterson Air Force Base OH manage this effort. The
weapon systen demonstration/validation/FEA effort was a dual
award to Northrop Corp Air Division, Hawthorne CA and Lockheed
Aeronautical Sytem Co., Burbank CA.

(U) RELATED ACTIVITIES: The updated PM for ATF includes
direction to plan for meeting Navy pilot and maintenance
training needs. To accomplish this task, the appropriate Navy
training elements will participate in the Training Planning
Team meetings to address Navy requirements. Details of the
actual implementation plan mist still be worked with the Navy
program office. There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.

(U) OTER APPROPRIATION FUNDS: Not applicable.

(U) INTERNATIONAL COOPERATIVE AEEMNTS: Not applicable.

8. (U) Project 3775 - Manpower, Personnel and Training (MPT): This
project will provide for the front end analyses and studies to
ensure MPT (Integrated Logistics Support elements) factors and
constraints are developed for use during the early phases of the
weapon system aoquisition process (WSAP). It will establish the
needed data sources, analytical tools, and procedures which
support MPT trade-off anaylses in the design. These analyses will
emphasize life cycle cost-effective use of critical manpower,
personnel and training resources.

(U) FY 1988 Accomplishments: Not applicable.

(U) FY 1989 Planned Program: Not applicable.

(U) FY 1990 Planned Program:
- (U) Develop a Manpower, Personnel, and Training (MPT)

Education Course.
- (U) Initiate MPT studies and development of MPT models.
- (U) Begin development of the NVT Computer Supported Network

Analysis System (CSNAS) prototype.

(U) FY 1991 Planred Program:
- (U) Instruct WT Education Course.
- (U) Evaluate ?4'T models development.
- (U) Continue development of MPT CSNAS prototype.
- (U) Develop W4T specialty structuring system.
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Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Flight Simulator Developnt Mission Support

(U) Program to Ccaletion: This is a continuing project.

(U) Work Performed By: In-house efforts will be accomplished by
the Training Systems SPO and the Deputy for Acquisition
Logistics, Wright-Patterson Air Force Base OH. Contractor(s)
to be determined.

(U) Related Activities: There is no unnecessary duplication of

effort within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Aqreements: Not applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604227F Project Number: 3135
PE Title: Flight Simulator Development Budget Activity: Defense-Wide

Mission Su~ort

A. (U) FSOURCES: ($ in Thousands)

Project Title: Advanced Training System (ATS)
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Estimate Complete Program
ATS

1,620 2,690 10,000 15,000 9,800 47,492

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREENT AND SYSTEM CAPABILITIES:
Changes to the Air Force Training environment have resulted in an
increased training workload at Air Training Comand (ATC) Technical
Training Centers. Increasing equipment complexity, together with
greater student instructional needs, ccmbine to heavily tax ATC's
instructor resources. With increased emphasis on sortie generating
skills and the need to train more complex material in the electronic
and mechanical fields, ATC has been increasingly unable to conduct
remedial or individual instruction. In view of today's current
efficiencies in automated support, ccrputer based instruction and
computer based management, the manual ATC system is becoming
increasingly inefficient and inflexible. Without this system, a
proliferation of discrete systems will continue to be acquired that
are more costly and less efficient than the ATS. ATS will support all
four major functions in the Technical Training arena: instructional
development, delivery, evaluation, and management. Its main goals are
to free instructors for remedial instruction in complex, highly
technical tasks; promote efficient training methods; and provide rapid
course creation and updating. The ATS program responds to the Defense
Science Board 1982 Summer Study on Technical Training which
recommended improvements to our training approach. The ATS is a
four-phased program to provide a computer-based training support
system to alleviate this deficiency. It will be designed for hardware
independence and will use ADA language for development.

C. (U) PROGRAM ACCCWLISR2WTrS AND PLANS:

1. (U) FY 1988 Acconpllishments:
- (U) Front End Analysis completed: Feb 88.
- (U) Phase II contract developing the System Specification awarded:

Dec 87.
- (U) System Design Review: Sep 88.

2. (U) FY 1989 Planned Program:
- (U) Phase III--Full Scale Development (FSD) begins: Mar 89.
- (U) Design and development of software and identify hardware

suite.
- (U) Software Specification Review: Jul 89.
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Program Element: #0604227F Project Number: 3135
PE Title: Flight Simnlator Development Budget Activity:-6 - Defense-Wide

Mission Support

3. (U) FY 1990 Planned Program:
- (U) Phase III FSD continues with the preliminary and critical

design reviews (PDR and DR, respectively) of the hardware and
software suites. PDR is scheduled during the 2nd quarter and
CDR is scheduled during the 4th quarter.

- (U) Begin software coding.

4. (U) FY 1991 Planned Program:
- (U) Capletion of coding and unit test of the first computer

software configuration item (CSCI): Jun 91.
- (U) Design, test and evaluation: Jun 91.
- (U) Begin Initial Operational Test & Evaluation (IOT&E) at Kessler

Technical Training Center (KTTC).

5. (U) Program to Completion:
- (U) Complete test & evaluation.
- (U) Begin preplanned product improvements.
- (U) Phase IV contract award for production at remaining Technical

Training Centers.

D. (U) WORK PERTFO BY: In-house efforts will be accomplished by the
Advance Training System (ATS) System Program Office (SPO), Human
Systems Division, Brooks Air Force Base TX. Phase II prime contractor
is (SAIC) ComSystems, McClean VA. In addition, the Htman Interface
Specification is being done by RJO Enterprises, Cambridge Mk.

E. (U) CnMPAISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMRY:

!Type ofl I I Impact on I

IChange I Impact on System Capabilitiesl Impact on Schedulel FY 1990 Cost I

Tech None None None

Schd None None None

Cost None None None

NARATIVE DESCRIPTION OF CNS

1. TECHNICAL CHANGES: None.
2. SCEULE CHANGES: None.
3. COST HANGS: None.

F. (U) PFX40GM DOCI1 ATION:
1. (U) Air Training Command (ATC) Statement of Need (SON) 1-81, Advanced

Instructional Delivery and Evaluation System (AIDES), 6 Mar 81.
2. (U) SAC Mission Element Need Analysis (MERA) Supporting ATC SON 1-81,

20 Sep 82.
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Program Elenent: #0604227F Project N : 3135
PE Title: Flight Sixujlator Development B33t Activity: 5 _ Defense-Wde

issioH Support
G. (U) RELATED ACTIVITIES: There is no unnecessary duplication of effort

within the Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AEMTS: Not applicable.

J. (U) MILESTNE SCHEDULE:

- (U) Phase I Start Jul 87
- (U) Phase II Contract Award Dec 87
- (U) System Requirements Review Apr 88
- (U) Phase III Contract Award (FSD) Mar 89
- (U) Preliminary Design Review (PDR) Feb 90
- (U) Critical Design Review (MR) Aug 90
- (U) Test & Evaluation Site Activation Nov 90-May 91
- (U) Test & Evaluation Jun 91-Jul 92
- (U) Initial Cperating Capability (IOC) Sep 92
- (U) System Support & Preplanned Product

Improvements Sep 92-Nov 97
- (U) Phase IV Contract Award Jan 93
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMA;RY

Program Element: #0604227F Project Number: 3282
PE Title: Flight Simulator Developent Budget Activity: #6 - Defense-Wide

Mission Suport

A. (U) RESOURCES: ($ in Thousands)
Project Title: C-17 Aircrew Training System (ATS)
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Estimate Complete Program
C-17 AS

9,874 29,700 31,801 5,520 400 96,941

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project is designed to meet the needs of Military Airlift Command
(MC), Air National Guard (ANG) and Air Force Reserve (AFRES) in
supplying initial and continuation training for C-17 aircrew members
and engine maintenance personnel. Training will be totally contractor
acinistered and supported, with MAC evaluating the final product--a
fully qualified aircrew member. There will be a main facility for
initial through instructor training, training facilities at four
active duty bases and four Air Reserve component bases for
continuation training. Emphasis will be on integrated crew training
and training tasks that cannot be accomplished in the aircraft,
including those related to safety of flight, emergency procedures, and
others for which a suitable flight training environment does not
exist. The training system will be developed concurrently with the
aircraft development and production efforts, allowing the first main
operating base (MDB) to be available for training at the formation of
initial squadron. Acquisition of the actual C-27 Aircrew Training
System (ATS) has been divided into two phases to sustain competition
as long as possible. Phase I was full and open competition to
determine which company has the best capability to field and support
an ATS. Three contractors were chosen to provide detailed functional
designs of their total training systems. Phase II will begin in FY
1989 after selecting one contractor to complete the final design,
development, testing, deployment, activation, operation, and support
of the training system. The system will be developed using best
commercial practices.

C. (U) PROGRAM AaXOWLISMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Three, Phase I, C-17 ATS contractors developed functional

descriptions of their system to best accomplish training for
C-17 aircrews.

- (U) Front end analysis completed.
- (U) ATS defined.

2. (U) FY 1989 Planned Program:
- (U) Downselect from three to one contractor.
- (U) Continue full scale development effort.
- (U) Conduct preliminary design review.
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Program Element: #0604227F Project Nuter: 3282
PE Title: Flight Simulator Development Budget Activity: #6 - Defense-Wide

Mission Support

3. (U) FY 1990 Planned Program:
- (U) Conduct critical design review.
- (U) Begin fabrication of training devices.
- (U) Initiate development of courseware.

4. (U) FY 1991 Planned Program:
- (U) Deliver a set of training devices to the first operational

site and begin training.
- (U) Continue fabrication of training devices for successive ATS

sites.

5. (U) Program to Completion:
- (U) Activate and support the successive ATS sites.

D. (U) WORK PERFORMED BY: The Training Systems SPO located at Aeronautical
Systems Division, right-Patterson Air Force Base OH manages this
effort. Phase I contractors are: The Singer Ccmpany, Singer Systems
Division, Stamford CT; United Airlines Services Corporation, Lakewood
CO; and McDonnell Douglas Corporation, Douglas Aircraft Copany
Division, Long Beach CA.

E. (U) CCOWARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

IType ofl I Impact on I

IChange I Inpact on System Capabilitiesi Impact on Schedulel FY 1990 Cost I

Tech None None None

Schd None None None

Cost None None None

NARRATIVE DESCRIPTION OF C

1. TECHNICAL CHANGES: None.
2. SCHEDULE CHANGES: None.
3. COST CHANGES: None.

F. (U) PROGRAM DCUMETATION: Program Management Directive (PM)
0020 (21)/64231/41130F, 16 Jun 88.

G. (U) RELATED ACTIVITIES: There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.
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Program Element: #0604227F Project Nuber: 3282
PE Title: Flight Siuator Development Budget Activity:-- - Defense-Wide

Mission Support

H. (U)OTHER APP~PRAimz FUNDs ($ in Thousands):
FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

1. AJIRAFr PROCREMNT:
0 0 39,500 37,600 263,000 340,100

2. MILITARY CCNSTBUCTICN: Included in aircraft program efforts.

I. (U) INTERNWIONAL COOPERATIVE AGE2 TrS: Not applicable.

J. (U) MILESTCNE SCHEDULE:

- (U) Draft Proposal Instruction Package (PIP) #1 Mar 88
- (U) Draft PIP #2 Release Az 88
- (U) PIP Release Jun 88
- (U) Proposals Submitted Jul 88
- (U) Contract Award Oct 88
- (U) Preliminary Design Review May 89
- (U) Critical Design Review Oct 89
- (U) ATS Ready for Training at first MOB Jun 91

UNCLASSIFIED 0 0 7 4



UNCLASSIFIED

FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604227F Project Nufber: 3772
PE Title: Flight Simulator Developrent Budget Activity: T Defense-Wide

Mission Support

A. (U) RESOURCES: ($ in Thousands)
Project Title: C-141 Aircrew Training System (ATS)
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Estimate Complete Program
C-141 ATS

0 3,080 9,100 16,200 4,300 32,550

B. (U) BRIEF DESCRIPTION OF MISSION REQUIRET AND SYSTEM CAPABILITIES: The
C-141 ATS will be a totally contracted effort for the ground and
flight simulation aircrew training programs, including initial
qualification, upgrade and continuation training, for all HQ MAC, HQ
AFRES and ANG C-141 primary crew members. Additionally, the
contractor will provide for the logistics support of all ATS
associated training equipment and operate a training managment system
to track student progress, update the training programs and interface
with Air Force Operations Resource Management System. The ATS will be
conducted on site at all C-141 operating locations, active and Air
Reserve Components.

C. (U) PRORAM ACCOMPLISHENTS AND PLANS:

1. (U) FY 1988 Accorplishments: Not applicable.

2. (U) FY 1989 Planned Program:
- (U) Full scale development contract award with options for

operation and maintenance support.
- (U) Begin training System Requirements Analysis (SRA).
- (U) Conduct Training System Review #1.
- (U) Begin media design.

3. (U) FY 1990 Planned Program:
- (U) Conduct Training System Review #2.
- (U) Begin courseware development.
- (U) Begin media development.

4. (U) FY 1991 Planned Program:
- (U) Begin course readiness reviews.

5. (U) Program to Completion:
- (U) Activate and support ATS sites.
- (U) Program management responsibility transfer to Air Force

Logistics Command: Oct 94.

D. (U) WORK PERFORMEl BY: The Training Systems SPO located at Aeronautical
Systems Division, Wright-Patterson Air Force Base OH manages this
effort. The prime contractor for this program has not yet been
selected.
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Program Element: #0604227F Project Number: 3772
PE Title: Flight Simulator Development Budget Activity: Defense-Wi

Mission Support

E. (U) COMPARISON WITH AMEM)D FY 1988/89 DESCIPTIVE SUMMARY:

IType ofl I I Impact on I

I Change I Impact on System Capabilitiesl Inpact on Schedule l FY 1990 Cost I

Tech None None None

Schd None None None

Cost None None None

NARRATIVE DESCRIPTION OF CHANS

1. TECHNICAL CHANGS: None.
2. SCHED CHANS: None.
3. COST CHANS: None.

F. (U) PBRX0GM DOC TATION:

1. (U) Military Airlift Corand (MAC) Statement of Need (SoN) 01-87,
C-141 Aircrew Training System (ATS), 28 Oct 87.

2. (U) Program Management Directive (PMD) 5220(2)/64227F, Phase-out of
the Aircrew/Missile Training Device Maintenance Career Field (AFSC
341XX), 3 Feb 88 (as amended).

G. (U) RELAT ACTIVITIES: There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

1. AIRRAFT PROCUREMENT:
0 0 100 2,300 20,100 22,500

2. MILITARY CONSTRUCTION: Not applicable.

I. (U) INTERTIONAL QJOPERATIVE AGREEMENS: Not applicable.

J. (U) MILESTC aE SCahUIE:

- (U) Contract Award Dec 88
- (U) Training System Review (TSR) #1 Aug 89
- (U) TSR #2 Mar 90
- (U) Course Peduoiness PeL-riw (rRP% Dec 91
- (U) Required Assets Available (RAA) Site 1 Apr 92
- (U) System Validation Oct 94
- (U) Program Management Responsibility Transfer Oct 94
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Program Element: #0604243F Budget Activity: #6 - Defense Wide Mission Support
PE Title: Manpower, Personnel, and Training Development

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

3817 Forcewide Training Systems
0 0 497 695 Continuing TBD

Total 0 0 497 695 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This new start program element provides
engineering development of maturing manpower, personnel, and training
(MPT) technologies to ensure transition of those technologies from AF
laboratories and fielding of .MPT systems which are logistically
supportable by the operational forces. Historically, transition of !MPT
technologies to operational users has been inneffective due to a lack of
a formal program to consider such things as long term reliability,
maintainability, and logistics support. This program element will solve
this problem and field technologies to improve effectiveness of AF
training development/delivery, performance assessment, personnel
acquisition, job assignment, force management, and human performance in
weapon systems.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project 3817, Forcewide Training Systems: New and increasingly
complex weapon systems and rapidly changing technology are vastly
increasing AF training requirements, while training resources remain
relatively fixed. Thus, the AF will have to rely more heavily upon
on-the-job training and more efficient methods of training.
Personnel programs, such as RIVET WORKFORCE, which combine related
AF specialties, require maintenance technicians to be proficient on
a broader range of systems and will require effective job site
training programs to augment initial and follow-on technical
training. This program will capitalize on the advances in
intelligent computer-aided instruction and computer engineering and
will focus on providing cost effective, efficient delivery of
training to the operational forces.

(U) FY 1988 Accomplishments: Not applicable.

(j) FY 1989 Planned Program: Not applicable.

(U) FY 1990 Fliihned Program:
- (U) Begin full scale development of an AF advanced on-the-job

training system based upon the results of the advanced
technologv development project in PE 0603227F, Personnel,
Traini.ng, and Simulation Technology (Project 2557).
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Program Element: #0604243F Budget Activity: #6 - Defense Wide Mission Support
PE Title: Manpower, Personnel, and Training Development

- (U) Begin full scale development of F-15 Avionics
Troubleshooting Tutors for Tactical Air Command, based
upon the results of the advanced technology demonstration
project in PE 0603227F, Personnel, Training, and
Simulation Technology (Project 2949).

(U) FY 1991 Planned Program:
- (U) Conduct critical design review of F-15 Avionics

Troubleshooting tutors.
- (U) Conduct critical design review of the advanced on-the-job

training system.
- (U) Begin fabrication of F-15 Avionics Troubleshooting Tutors.

(U) Program to Completion:
-U This is a continuing program.

(U) Work Performed By: This program will be managed by the Human
Systems Division, Brooks AFB, TX. The major contractors are:
To be determined.

(U) Related Activities:

- (U) PE 0601102F, Defense Research Sciences
- (U) PE 0602205F, Personnel, Training, and Simulation
- (U) PE 0603227F, Personnel, Training and Simulation Technology
- (U) PE 06022339, Mission Support Technology: Personnel,

Training and Simulation Technology Area
- (U) PH 0602234N, Systems Support Technology: Human Factors

Technology Area
- (U) PH 0603733N, Training Devices Technology
- (U) PE 0603720N, Education and Training
- (U) PE 0603707N, Manpower and Personnel Systems Development
- (U) PE 0603733W, Training Devices Technology
- (U) PB 0603720N, Education and Training
- (U) PE 0604703N, Training and Personnel Systems Development
- (U) PE 0602716A, Human Factors Engineering Technology

Development
- (U) PB 0602727A, Non-System Training Devices Technology
- (U) PE 0602785A, Manpower, Personnel, and Training Technology
- (U) PE 0603007A, Human Factors, Personnel, and Training

Advanced Development
- (U) PH 0604722A, Education and Training Systems
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.
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Progran Elem t:#0604408F Project Number:XXX1
PE Title:Advanced auchSystsn (ALS) Buiget Activity:#6 Defense W-M

mission suport

FY 1990/1991 BIEN'iNIAL M1 DE IPIVE SLMMARY
Project Title: Advanced Launch System (ALS)

POPUAR NAM: AIS

A. (U) XEJLE/BUL n*ENTICN ($ In 7thosands):

SCHDLE FY 1988 FY 1989 FY 1990 FY 1991 To Omplete
Progra DAB Milestone DA Mii g
Milestiones 0 I
Engineering SI Delta SDelta P
Milestines
T&E T Begin tedmo-
Milestnes logy demo's
Conr a Phase Two
Milestones Contracts and Award

($000) Fy 1988 FY 1989 FY 1990 FY 1991 To 03Tplete
Major 34,600 45,867
Contract
Tehnol ogy 56,500 46,222
& Support
Contracts
In-Housesupport
GFE/
Other 8,252 7,183

SDIO funds SDIO funds 99,352 99,272 cntlTh
Total only only plus SDIO plus SDIO
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Program Element: #0604408F Project NuTmber: XXX1
PE Title:Advanced Launch System (ALS) Budget Activity:# 6 Defense WTe-

Mission Support

B. (U) BRIEF DESCRICI)CN OF MISSIN BPARE.MEE AND SYSTEMN CAPABILITIES: A new
family of space launch vehicles that can provide responsive, reliable,
flexible, low cost access to space across the broad range of expected
payload sizes, orbits and launch rates. The program has three
objectives. In the near term, the program is to mature technology and
define concepts to develop lower cost to orbit launch systems; as
technology is matured, to transition that technology to existing launch
system; and, in the long term, to develop a new family of vehicles to
satisfy operational assured access requirements across the spectrum of
payloads. Althogh begun with SDIO funding in the FY 87 urgent
supplemental appropriation, this is a new start for the Air Force in FY
90. A DAB milestone 0 was held in September, 1988 to approve the new
start. Goals identified in the 14S include the following:

Parameter Coal

Payload lift to low earth orbit east 1,000 to 200,000 lbs across family,
90,000 to 120,000 lbs tentative range
for near-term national heavy lift
vehicle

Launch reliability above 98%

Launch on schedule probability 95%

Call-up 30 days or less, payload substitution
within 5 days of launch, surge
capacity of 6 payloads to mission
orbit in 5 days (across family)

Cost (heavy lift) recurring cost of $300/lb at high rate
and maturity; life cycle cost
competitive for mission models ranging
from 1 to 5 million lbs/year

Schedule (heavy lift) First launch 1998, IOC 2000 (to meet
SDIO requirment)

C. (U) PROiAM ACC4LI 1ENI AND PLANS:

1. (U) FY 1988 A ishments:
- (U) Phase I (cocept definition) contracts complete
- (U) System Design Review held
- (U) DAB Milestone 0 complete

2. (U) FY 1989 Planned Program:
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Program Element:#0604408F Proj ect Number: XXX1
PE Title:Advanced IanchEFFSyteM (ALS) Budget Activity:# 6 Defense M

Mission Suport

- (U) Initiate preliminary design efforts
- (U) Envirnmental Assessment Review complete
- (U) Delta System Requirements Review (Nov 88)
- (U) Engine Requiretents Review (May 89)
- (U) Delta System Design Review (July 89)
- (U) IB Milestone 1 cmplete
- (U) Build critical components

3. (U) FY 1990 Planned Proffa:
- (U) Begin D&E subsystan testing (Oct 89)
- (U) Environmental Impact Statement (Feb 90)
- (U) Award ground facilities design contract (Aug 90)
- (U) Engine Definition Review (June 90)
- (U) Freliminary Design Review (Sep 90)

4. (U) FY 1991 Planned Progam:
- (U) Engine focused technology fabrication complete (Dec 90)
- (U) Delta Preliminary Design Review (Sep 91)

5. (U) Program to Comletion:
- (U) Initial Launch Capability 1998, Initial operational Capability

2000 (pending DAB Milestone I determination)
- (U) This is a contirning program.

D. (U) WORK PERORMED BY: This is a joint Air Force/NASA program. Prime
contractors for Phase II of the program are Boeing Co., Seattle,
Washington; General Dynanics Space Systems Division, San Diego,
California; and Martin Marietta Astronatics Group, Denver, Colorado.
The major Air Force in-house developing organizations include Air Force
Space Division, Air Force Astronautics Laboratory, Air Force Wright
Aeronautical Laboratories. The major NASA in-hase developing
activities include Marshall Space Flight Center, Langley Research
Center, Kennedy Space Flight Center, Ames Research Center, Johnson Space
Center, Lewis Research Center, and the Stennis Space Center.

E. (U) CC)MPARISCtN WIIH AMDOED FY 1988/89 SIPIVE SJMMARY: This is a new
start.

TYPE CF Impact on System Capabilities Impact on Schedule Impact on
CHANGE I E 1990 Cost

.)ech _CENNENN

ScdNONE NNE NNE

cost CENENE

NARRATIVE DESCRIPTION CP CHANGES
1. TECHNICAL CHANGES: NOE
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Program Element:#0604408F Project 9mtber: MMI
PE Title:AdvancedT FSySth M (AIS) Budget Activity:# 6 Defense W

mission Support

2. SCHE ME CHANGES: NOW

3. COSTC : NONE

F. (U) PROGAM DOCEO1fATICN:
- (U) Statemt of Cperaticnal Need (A1SPAaXXM) 12 Aug 88
- (U) Mission Need Statement 4 Nov 88

G. (U) RELATED AC ITTIES:
- (U) All furding throg4h FY 1989 provided by SDIO, Program Element

#603224C, (Survivability/lethality Execution Program) Project 004,
funding shared beginning in FY 1990.

- (U) There is no unnecessary duplication of effort within the Air Force or
Deparbent of Defense.

H. (U) OTHER A1OPP I CN FUNS: n oe

I. (U) InTRMUINAL OERA' AGREEMT: none

J. (U) TEST AND EVA/LUATICK DATA:

TE ACIVITY (PAST 36 M11)
Event Date Results
None

TSE ACTI=1 ('TO O34PEMICR)
Event Date Remarks
TEMP Submission Mar 90

Advanced Development Oct 89 Subsystem and carponent demonstrations
DDMIE tests start by prime contractors and government lab

sponsored technology activities

Engine First Test Jun 95

Pathfinder Jan 97

First Larnch Feb 98
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604609F Project Number: N/A
PE Title: Reliability & Maintainability Budget Activity:---Defense Wide

Technology Insertion Program Mission Support
(RAHTIP)

A. (U) RESOURCES: ($ in Thousands)
Project Title RAMTIP
Popular FY 1988 FY 1989 PY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Prorm

RAMTIP 13,984 18,500 22,531 23,014 Contin. N/A

3. (U) BRIEF DESCRIPTION OF Mi3SION REQUIREMENT AND SYSTEM CAPABILITIES: The
Air Force recently implemented an action plan called "Reliability and
Maintainability 2000" (R&M) 2000. A key element in this multi-faceted
effort to institutionalize R&M is to consolidate various Air Force R&M
initiatives into a cohesive program. This action will provide
essential improvements in management, control, and coordination of the
Air Force's R&M program. RAMTIP represents one aspect of this effort.
Its purpose is to accelerate the transition of emerging R&M
technologies into fielded, in-production, and future systems. The
leverage/payoffs to be gained from this effort are; greater combat
capability; decreased vulnerability of the combat support structure,
more efficient use of mobility and manpower assets, and lower
operations and support costs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Advanced Rocket Nozzle Inspection System; a nondestructive
inspection technique using low energy x-ray computed tomography for
testing carbon-carbon rocket nozzles. Reduced costs by a factor of
five and enhanced production quality.

- (U) B-IB Central Integrated Test System Expert Parameter System
applied artificial intelligence to analyze in-flight recorded
system status data and improved aircraft readine3s. Reduced test
time 60%, "cannot Auplicate" conditions by 30% and "retest ok"
conditions by 30%.

- (U) Development of boron/epoxy, graphite/epoxy, and kevlar/epoxy
repair patches for metal surfacep. Applications will improve the
fastener fatigue rates of the C-141 and C-130 while reducing depot
repair time five-fold.

- (U) C-130 Electronic Cockpit project started. Will replace 60
analog cockpit instruments in the C-130 with five thin plate,
liquid crystal display panels. As a result, availability of the C-
130 fleet is expected to increase 2%, thereby increasing
intratheatre airlift capability by 230 tons per day.
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Program Element: #0604609F Project Number: N/A
PE Title: Reliability & Maintainauility Budget Activity: #6-Defense Wide

Technology Insertion Program Mission Support
(RAMTIP)

- (U) Started field intermediate level repair techniques for bladed
disks. As used on 'he Advanced Tactical Fighter's (ATF) engine will
reduce engine turnaround time, decrease spare inventory
requirements, and increase sortie generation capability.

2. (U) FY 1989 Planned Program:
- (U) Very High Speed Integrated Circuit (VHSIC) project to

facilitate VHSIC retrofit in fielded systems. Develop and

demonstrate (in the F-16 Fire Control Radar) a VHSIC insertion
concept consisting of VHSIC modules and high reliability power
supplies.

- (U) Demonstrate high-strain and post-buckled repair concepts and
techniques for field and depot repair of the CV-22A aircraft.
Maintenance cost avoidances are expected to exceed $28 m!llion over

a 20 year life for the system.
- (U) Incorporate VHSIC technology into Alaskan minimally-attended

radars (SEEK IGLOO). The SEEK IGLOO signal processor which

currently fails every 12.5 days on average, would be ungraded to
improve reliability, as well as radar coverage, for detection of

low-level air attack. Increases average time between failure from

3.5 days to 7 months and will reduce on-site manpower by 50%.

3. (U) FY 1990 Planned Program:
- (U) Develop F-16, and F-15 frameless canopies. These frameless

canopies will reduce replacement time/aircraft downtime, and have a
superior bird strike capability while greatly reducing

canopy cost.
- (U) Smart built-in test implementation in the AF/Army

Joint su-veillance target attack radar system. Use
artificidl intelligence-based techniques to improve built-in test,
reduce false alarms by 80%, improve detection and correct isolation
of intermittent failures. Improve mean-time-between-failures by 20%
and manpower by 10% with reduced pipeline spares.

- (U) Develop accept/reject criteria for solid rocket
motors to detect defects in motors and determine their impact on
rocket motor performance. This project will develop required
evaluation criteria for computer aided x-rays to insure 100%
performance of one-shot rocket motors.

4. (U) FY 1991 Planned Program:
- (U) Elevated temperat.re aluminum structures to demonstrate
material capable of elevated temperatures for structures on the

ATF. Replace costly titanium structure with aluminum-based
alloys. Survivability to be improved due to structural improvements
and weight savings.

- (U) Large area composite inspection system. Ultrasonic testing
system to inspect large areas of composite material on the ATF and
B-2. Inspection capability at the base level will increase
reliability, while decreasing mobility and manpower requirements.
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Program Element: #0604609F Project Number: N/A
PE Title: Reliability & Maintainability Budget Activity: #6-Defense Wide

Technology Insertion Program Mission Support
(CAMTIP)

- (U) Electroimpulse deicing system. Remove ice without melting
using an electromagnetic field on the B-IB aircraft. Decrease use
of electrical power which currently degrades engine performance.
Will replace existing inlet vane system.

5. (U) Program to Completion:
- (U) This is a continuing program.

D. (U) WORK PERFORMED BY: The RAMTIP Program Office (a division of the Joint
Technology Insertion Program Office) is located at Wright- Patterson
AFB, OH. Other involved organizations include: HQ USAF; Air Force
Systems Commarnd (AFSC); AFSC product divisions; AFSC laboratories; Air
Force Logistics Command (AFLC); and the AFLC Centers. Major
contractors are: McDonnell-Douglas, St. Louis, MO; McDonnell-Douglas,
Long Beach, CA; Aerojet General, Sacramento, CA; Boeing Military
Airplane Company, Wichita, KS; and Lockheed Aircraft Systems, Marietta,
GA.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF I Impact on System Impact on
CHANGE I Capabilities Impact on Schedule FY 1990 Cost

Technology None None None

Schedule None None None

Cost None None None

F. (U) PROGRAM DOCUMENTATION: Not Applicable

G. (U) RELATED ACTIVITIES:
- (U) PE 0207133F - F-16 Program
- (U) PE 0604231F - C-17 Program

- (U) PE 0604226F - B-IB Program
- (U) PE 0207130F - F-15 Program

- (U) PE 0603256F - CV-22A Program
- (U) PE 06042568F - Aircraft Engine Component Improvement Program
- (U) PE 0708026F - PRAM Program

- (U) All RAMTIP projects are closely coordinated with the AF
laboratories to preclude duplication of effort and to take
advantage of technology advances emanating from the laboratory
environment.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0604707F Budget Activity: 16 - Defense-Wide
PE Title: Weather STystems (Eng Development) Mission Support

A. (U) RDT&E RESOURCES ($ in Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number Title Actual Estimate Estimate Estimate Complete Program
XXX Weather Systems -Engineering Development1

12,244 8,658 4,821 5,358 Continuing TBD
IPBD 260 deleted funds for Unmanned Air Reconnaissance Systea(UARS) weather
sensor package.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Program Element provides engin-
eering development of weather systems that, when fielded, will elim-
inate critical shortfalls in weather support to Air Force and Army
operations. The increasing emphasis on Air Force operations during
night and adverse weather makes the rapid and accurate determination
of weather conditions of increasing importance. Requirements for
improved weather support have expanded much faster than the capabil-
ities to support them. This program provides several efforts to up-
grade weather support to meet such requirements. Efforts include:
(a) Automated Weather Distribution System (AWDS): Automates most
weather data handling tasks within each Air Weather Service weather
station at major Air Force bases, some Army installations, and Air
Force tactical facilities. It will replace 1950's technology equip-
sent currently in use. AWDS will use a minicomputer to accelerate
data handling, incorporate more efficient forecast preparation tech-
niques, and speed dissemination of precise and up-to-date weather
intelligence. The Automated Observation Subsystem (AWDS-AOS) will
replace human observers and rapidly sense and input present weather
data into AWDS's microcomputer. Once observations, forecasts, and
weather warnings become available, the system will display them to
the forecasters and local users. AWDS preplanned product improve-
ment (P31) will enhance graphics, interoperabilty, and comunica-
tions capabilities. (b) Next Generation Weather Radar (NEXRAD): A
joint Department of Defense, Department of Commerce, and Department
of Transportation development and procurement effort to provide a
greatly improved storm detection and warning capability. This state-
of-the-art weather radar will detect severe surface wind, hail, tor-
nadoes and turbulence using Doppler techniques; automate thunder-
storm tracking; accelerate severe thunderstorm identification; and
improve warning accuracy and timeliness through use of interactive
warning preparation techniques. NEXEAD will dramatically increase
the Nation's severe weather warning capability. It will double ra-
dar detection of severe thunderstorms, cut the severe thunderstorm
warning false alarm rate from 75 to 25 percent and provide up to 20
minutes warning of a tornado touchdown. (c) Battlefield Weather Ob-
servation and Forecast System (BWOS): In the past, weather support
to combat operations has emphasized those weather parameters sensed
by man. Many current and developing electro-optical weapon systems
are affected by weather in totally different ways than man, i.e.,
visibility for a human could be unlimited, yet, an infrared sensor
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PE Title: Weather Systems (Eng Development) Mission Support

would not lock onto a target unless it can detect a target tempera-
ture different than its background. Conversely, infrared sensors
work well at night when people can see nothing. BWOFS will provide
the capability to collect critical weather data from behind enemy
lines using a weather observation sensor package, Pre-Strike Sur-
veillance/Reconnalssance System (PRESSURS), on the UARS and develop
automated weather forecast techniques, Tactical Decision Aids (TDA),
specifically tailored to electro-optical weapon systems.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project XXXI, Weather Systems (Engineering Development):
Develops equipment and techniques for a badly needed upgrade of
Air Force Air Weather Service (AWS) support.

(U) FY 1988 Accomplishments:
- (U) AVIDS: Deficiency corrections (as identified in IOT&E)

Integrated into the Executive Subsystem prior to award-
ing the production contract. Prepared specifications
for a preplanned, interoperable capability between AWDS
and other command and control systems and a base-wide
distribution capability for graphics displays.

- (U) AWDS-AOS: Completed specifications and began limited
participation in the Department of Commerce Automated
Surface Observing System (ASOS).

- (U) NEXRAD: Developed and integrated deficiency correct-
tions (as identified in IOT&E) into the system.

- (U) BWOFS: Developed and integrated TDA software for
battlefield weapons into Tactical Air Force (TAF) com-
mend and control (C2) systems. Prepared specifica-
tions for the UARS weather sensor package (PRESSURS).

(U) FTY 1989 Planned Program:
- (U) AWDS: Continue evaluation of the feasibility of P31

updates to include those for which specifications were
begun in FY 1988.

- (U) NEXRAD: Conduct the final phase of IOT&E.
- (U) BWOFS: Conduct Development Test and Evaluation of the

automated TDA on TAP C2 systems. Continue to develop
specifications for the UARS weather observation sensor
and coordinate with UARS planners and developers.

(U) FY 1990 Planned Program:
- (U) AWDS: Pursue development of P3H initial improvement

efforts(see FY 89/90 plan above) once AWDS is deployed.
- (U) IWOPS: Continue TDA development. Begin operational

testing of the automated TDA capability at TAY C2
centers.

(U) FY 1991 Planned Program:
- (U) AVDS: Continue P31 development efforts. AWS users

will test initial improvements.
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PE Title: Weather Systems (Eng Development) Mission Support

- (U) BWOFS: Complete operational testing of the automated
TDA capability and implement throughout TAF C2 system.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: AWDS development and production are
managed by Electronic Systems Division, Hanscom AFB, MA.
The prime development contractor is the Canadian Commer-
cial Corp, Ottawa, Canada. MacDonald, Dettwiler & Asso-
ciates, Ltd, Richmond, British Columbia, Canada is the
prime subcontractor. The AWDS production contractors are
Unisys Corp, Salt Lake City, UT; Contel, Westlake Village,
CA; and Federal Electric Corp (ITT), Santa Marla, CA.
NEXRAD development is managed by the Joint System Program
Office within the National Weather Service, National
Oceanic and Atmospheric Administration, Department of Com-
merce. The NEXRAD contractor is Unisys Corp, Detroit, MI.

(U) Related Activities:
- (U) Program Element #0603707F, Weather Systems Advanced

Development.
- (U) Program Element #0305111F, Weather Service.
- (U) Program Element #0207217F, Follow-on Tactical Recon-

naissance System.
- (U) There is no unnecessary duplication of effort within

the Air Force or the Department of Defense.

(U) Other Appropriation Funds ($ in Thousands):

Other Procurement, PE 0305111F (BA 83):
FY 1988 FY 1989 F--1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Pro m

Cost (AWDS) -T-, 31,657 "27,775 _27,759' -T,60 18,9

Fixed Base
Quantities 5 43 33 34 52 167

Transportable
Quantities 0 1 5 5 9 20

Cost (NEXRAD) 23,716 26,491 19,625 19,590 71,473 160,895
Complete Radar
Quantities 6 7 5 5 21 44

User Set
Quantities 15 22 17 17 32 103

(U) International Cooperati!, Agreements: AWDS Full Scale De-
velopment (FY 1984 - FT 1988) was accomplished through the
joint United States-Canada Production and Development
Sharing Program. Through this program, the Canadian gov-
ernment funded half ($14 million) of the development con-
tract. The prime contractor is Canadian Commercial Corp,
Ottawa, Canada. MacDonald, Dettwiler & Associates, Ltd,
Richmond, British Columbia, Canada is the major subcon-
tractor.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604735F Budget Activity: #6 - Defense-Wide
PE Title: Range Improvement Mission Suvort

A. (U) RESOURCES (S in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Progra

2152 Mission/Engineering Support
3,000 4.698 3,000 3,100 Continuing N/A

2286 Tactical Air Forces Range Equipment
10,000 6,514 10,372 12,455 Continuing N/A

3320 Strategic Air Command Range Equipment
3,700 6,214 11,197 10,240 Continuing N/A

3321 Electronic Combat Test Resources
2,200" 2,065' 46,200 51,500 Continuing N/A

6510 Flight Test Threat Systems Simulators
35,754 402" 47,300 24.900 Continuing N/A

Total 54,654.' 19,893"' 118,069 102,195 Continuing N/A

. In FY 88 and FY 89 project 3321 was funded from other PEs by additional

amounts of $26.6M and $34.8M respectively.

"" In FY 89, $20M was moved into OSD PE to perform the same types of work.

"" In FY 88 and FY 89, funding for this PE in the amounts of $26.6M and
$54.8M, respectively, was located in other PEs.

B. (U) BRIEF DESCRIPTION OF ELEMENT: Wartime experience has shown that a
disproportionate number of combat losses occur during an aircrew's
first combat missions. There is a continuing requirement to
reduce those potential losses by more realistic weapon system
testing, aircrew training and tactics development. The increasing
cost of operating modern weapon systems also mandates that we
attain the most effective use of our test and training resources.
The Range Improvement Program (RIP) contributes to the qualitative
improvement of our combat forces by developing instrumentation and
air defense threat simulator systems to increase the effectiveness
of development and operational testing, training, and large scale
exercises.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Prolect 2152. Mission/Enzineering Support: Provides basic
operating support, system software acquisition, and systems
engineering support such as studies, assessments, and
analyses.
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Program Element: i064735 Budget Activity: #6 - Defense Wide

PE Title: Range Imorovement Mission Support

(U) FY 1988 Accomplishments:
- (U) Provided RIP basic operating support, system software

acquisition, and systems engineering support.
- (U) Provided (under basic operating support) temporary

duty costs, equipment and supplies.
- (U) Provided (under system software acquisition) research

and development funds for project software
development.

- (U) Provided (under systems engineering support) technical.

evaluations, documentation and development tasks to

improve simulated operational threat environment,
range and system safety analyses, cost estimating
support, training, and instrumentation and range
support equipment.

(U) FY 1989 Planned Prozram:
- (U) Continue RIP basic operating support, system software

acquisition and systems engineering support.
- (U) Use $1.7M increase to fund studies for establishing an

EC test capability at Utah Test and Training Range
(UTTR).

(U) FY 1990 Planned Program:
- (U) Continue RIP basic operating support, system software

acquisition, and systems engineering support.
- (U) Under the systems engineering support task (to be

accomplished primarily by a systems engineering and

technical assistance contractor), continue engineering

support, studies, assessments and analyses.
- (U) Continue to provide range and system safety analyses,

computer support, cost estimating support, travel,
training, supplies and basic operating capital.

(U) FY 1991 Planned Pro~raa:
- (U) Continue RIP basic operating support, system software

acquisition, and systems engineering support.
- (U) Under the systems engineering support task (to be

accomplished primarily by a systems engineering and

technical assistance contractor), continue engineering
support, studies, assessments and analyses.

- (U) Continue to provide range and system safety analyses,
computer support, cost estimating support, travel,
training, supplies and basic operating capital.

(U) Program to Comoletion:
- (U) This is a continuing program.

(U) Work Performed by: VSE Corporation, Fort Walton Beach,
FL.
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(U) Related Activities: There is no unnecessary duplication
of effort in the Air Force or the Department of Defense.

(U) Other AD~rO~riation Funds (S in Thousands): None.

(U) International Coo~erative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604735F Project Number: 2286
PE Title: Range Improvement Budget Activity: #6 - Defense-Wide

Mission Suoort
A. (U) RESOURCES (S in Thousands)

Project Title: Tactical Air Forces Range Eouiment

Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program
(N/A)

10,000 6,514 10,372 12,455 Continuing N/A

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
Provides for the development and procurement of electronic,
telecommunications, and instrumentation equipment/systems for the
tactical operational test and training ranges worldwide. This
equipment will enhance range capability by more realistically
simulating the combat environment and providing more accurate data
for training, testing and evaluation to improve aircrew training
and combat readiness. The primary developmental efforts include
the Homestead Air Combat Maneuverability Instrumentation (ACMI)
system, the Crow Valley Measurement and Debriefing System (CVMDS)
for the Pacific Air Forces, and integration of the Army's National
Training Center (NTC) range with the Air Force's Red Flag ranges.
In addition, aircraft interface requirements for proper data
transmission from the ACMI pods must be addressed in order to
fully utilize our range ACMI/MDS capabilities.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Began improvements to Unmanned Threat Emitter System;

software development for Homestead AFB, FL, ACMI system;
Laser Engagement System (LES) for A-10 aircraft supporting
U.S. Army exercises at National Training Center, Fort
Irwin, CA; software upgrades to Red Flag Measurement and
Debriefing System (RFMDS) at Nellis AFB, NV.

- (U) Continued development of Gulf Range MEGS system and ACMI
enhancements.

. (U) Started development of Crow Valley MDS for Pacific Air
Forces.

- (U) Continued design for LES and software upgrade for RFMDS.

2. (U) FY 1989 Planned Program:
. (U) Continue development of ACMI enhancements and software

upgrades to RFMDS.
. (U) Begin development of advanced threat training emitters.
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Program Element: 60604735F Project Number: 225&
PE Title: Range Improvement Budget Activity: 46 - Defense-Wide

Mission Support

- (U) Continue to support development of aircraft interface with
ACMI pods, weapon simulations, and the integration of the
NTC-RFMDS ranges.

- (U) Begin software development for a Smokewinder pod with
laser receivers for the NTC range, development of a Red
Forces Command and Control (RFC2) capability for the Nellis
ranges, and R&D efforts required for advanced threat
simulators.

3. (U) FY 1990 Planned Program:
- (U) Continue to support software for weapon simulations, RFC

2

R&D and advanced threat simulator development.
- (U) Begin software development for the Pil Sung Aircrew

Debriefing Station (ADS).
- (U) Continue development efforts on the advanced threat

simulators needed to allow realistic combat training
against current/projected Warsaw Pact defense systems.

4. (U) FY 1991 Planned Program:
- (U) Continue weapons simulation development, advanced threat

simulator R&D and RFMDS upgrades.
- (U) Initiate development for USAFE MDS and Mountain Home AFB,

ADS.

5. (U) Program to CompIetion: This is a continuing program.

D. (U) WORK PERFORMED BY: This program is managed by the Armament
Division, Eglin AFB, FL. Major contractors include General
Dynamics Corporation, Fort Worth, TX, (AN/MST-TIA - Multiple
Threat Emitter System); Metric Corporation, Fort Walton Beach, FL,
(AN/MPQ-T3 - Multiple Threat Emitter); Martin-Marietta, Denver,
CO, (AN/MSR-T4 - Electronic Warfare Signal Analyzer); Cubic
Corporation, San Diego, CA, (Air Combat Maneuvering
Instrumentation System); and American Electronics Laboratories,
Lansdale, PA, (AN/MLQ-T4 - Ground Jammer), and Georgia Institute
of Technology, Atlanta, GA. Names and locations of some
contractors are classified.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

ITYPE OF I I Impact on I
ICHANGE Ilmvact on System CaDabilities !Impact on Schedule IFY 1990 Costl

Tech None None None

Schd None None None

Cost None None None
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Program Element: 40604735F Project Number: 228
PE Title: Ranze Improvement Budget Activity: #6 - Defense-Wide

Mission Suooort

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC SON 3-79, 20 Jun 80

TAF ROC 305-76, 18 Jan 77
SAC SON 08-81, 28 Jul 82

G. (U) RELATED ACTIVITIES:
- (U) Navy and Army also engage in threat simulator development.
- (U) All USAF requirements for threat simulators, and all

developments proposed for inclusion in this project,
submitted for review by the CROSSBOW-S Committee reporting
to the DoD Executive Committee on Threat Simulators
(EXCOM).

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

- (U) T&E investments for some new tri-Service common threat
simulators are funded in PE 0604904D, Threat
Instrumentation Development.

H. (U) OTHER APPROPRIATION FUNDS (S in Thousands):

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Aircraft Procurement (PE 0207429F):
Funds 20,813 16,883 Continuing N/A
Quantity N/A N/A N/A N/A N/A N/A

Other Procurement (PE 0207429F):
Funds 73,750 57,189 Continuing N/A
Quantity N/A N/A N/A N/A N/A N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE: N/A, several tasks in project.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 40604735 Project Number: 320
PE Title: Range Improvement Budget Activity: #6 - Defense-Wide

Mission Support

A. (U) RESOURCES (S in Thousands)

Project Title: Strategic Air Command Range Eauioment

Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program
(N/A)

3;700 6,214 11,197 10,240 Continuing N/A

B. (U) MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This project
provides the same type of range equipment, instrumentation and
training emitter systems for SAC training ranges as does project
2286 for the tactical forces. The primary effort supports the
development of a new Strategic Training Route Complex (STRC) for
strategic bomber crew training and the development of the emitter
system equipment to be used on the STRC to create a more realistic
combat environment. The STRC will be a system of interlocking,
low-level navigation routes with scored bomb legs. The range will
be equipped with simulated enemy threat air defense systems (i.e.,
air defense radars and ground jammers) with measurement systems to
record crew/aircraft performance for no-drop bomb scoring, mission
debriefing and training feedback. The range will also provide
equipment performance evaluation. The STRC Route Integration
Instrumentation Systems (RIIS) will collect and transmit STRC
range data via microwave, landlines, and/or satellite to a central
facility (the Strategic Training Center) for processing,
formatting, and display.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomvlishments:
- (U) Provided upgrades to range equipment, instrumentation and

training emitter systems on SAC training ranges.
- (U) Initiated development of a new Strategic Training Route

Complex (STRC) (interlocking, low-level navigation routes
with scored bomb legs) for bomber crew training.

- (U) Initiated development of STRC emitter system equipment
creating a more realistic combat environment.

. (U) Undertook effort to equip STRC with simulated enemy
threat air defense systems (air defense radars and ground
jammers); measurement systems (signals analyzers) to
record crew and aircraft performance for no-drop bomb
scoring, mission debriefing and training feedback; and a
capability to provide equipment performance evaluation.

. (U) Included in the STRC Route Integration Instrumentation
Systems (RIIS) a capability to collect and transmit STRC
range data via microwave, landlines, or satellite to the
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Mission Support

central Strategic Training Center for processing,
formatting, and display.

. (U) Continued STRC/RIIS development and began threat updates
to AN/MST-Tl training emitter systems.

- (U) Initiated performance enhancements to AN/MSR-T4 threat
receiver/analyzer system.

2. (U) FY 1989 Planned Program:
- (U) Begin STRC initial operational test and evaluation (OT&E)

planning, development of advanced threat emitter, and
ACMI bomber interface.

3. (U) FY 1990 Planned Program:
- (U) Continue STRC OT&E and advanced threat emitter

development.
- (U) Begin MSR T-4 advanced techniques development, ACMI

bomber integration, and initial GPS integration.

4. (U) FY 1991 Planned Program:
- (U) Continue MSR T-4 advanced techniques development, GPS

integration and advanced threat emitter development.

5. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: This program is managed by the Armament
Division, Eglin AFB, FL. Major contractors include General
Dynamics Corporation, Fort Worth, TX, (AN/MST-TIA) - Multiple
Threat Emitter System); Metric Corporation, Fort Walton Beach,
FL, (AN/MPQ-T3 - Multiple Threat Emitter); Martin-Marietta,
Denver, CO, (AN/MSR-T4 - Electronic Warfare Signal Analyzer);
Cubic Corporation, San Diego, CA, (Air Combat Maneuvering
Instrumentation System); and American Electronics Laboratories,
Lansdale, PA, (AN/MLQ-T4 - Ground Jammer), and Georgia Institute
of Technology, Atlanta, GA. Names and locations of some
contractors are classified.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

ITYPE OFI I I Impact on I
ICHANGE Ilmoact on System Capabilitiesllmoact on Schedule I FY 1990 Costi

Tech None None None

Schd None None None

Cost None None None

UNCLASSIFIED
OO76



UNCLASSIFIED

Program Element: #0604735F Project Number: 3320
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Mission Support

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC SON 3-79, 20 Jun 80

TAF ROC 305-76, 18 Jan 77
SAC SON 08-81, 28 Jul 82

C. (U) RELATED ACTIVITIES:
(U) Navy and Army also engage in threat simulator development.
(U) All USAF requirements for threat simulators, and all

developments proposed for inclusion in this project, subm~itted
for review by the CROSSBOW-S Committee reporting to the DoD
Exeputive Committee on Threat Simulators (EXCOM).

(U) There is no unnecess ry duplication uf effort within the Air
Force or the Department of Defense.

(U) T&E investments for some new tri-Service common threat
simulators are funded in PE 0604904D, Threat Instrumentation
Development.

H. (U) OTHER APPROPRIATION FUNDS (S In Thousands):

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate CompleteProgram

Aircraft Procurement (PE 0101897F):
Funds 0 4,586 Continuing N/A
Quantity N/A N/A N/A N/A N/A N/A

Other Procurement (PE 0101897F):
Funds 91,614 68,481 Continuing N/A
Quantity N/A N/A N/A N/A N/A N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE: N/A, several tasks in project.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604735F Project Number: I2
PE Title: Range Improvement Budget Activity: #6 - Defense-Wide

Mission Support

A. (U) RESOURCES (S in Thousands)

Project Title: Electronic Combat Test Resources

Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimat Estimate Estimate Complete Program
(N/A)

2,200* 2,065** 46,200 51,500 Continuing N/A

* In FY 1988 $26.6M additional project funds were provided from
other PEs as follows:
S21.1M - PE 0604738 - Protective Systems
$ 3.6M - PE 0604739 - Tactical Protective Systems
$ 1.9M - PE 0604755 - Improved Capability for DT&E

** In FY 1989 $34.8M additional project funds were provided from
other PEs as follows:
$32.3M - PE 0604270 - EW Development
$ 2.5M - PE 0604755 - Improved Capability for DT&E

B. (U) MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This project
develops, fabricates and validates digital models, hybrid
simulators, integration/effectiveness test facilities, and range
systems for detailed development and evaluation of potential
electronic combat (EC) systems and techniques. The Electronic
Combat Digital Evaluation System (ECDES) will be a digital
simulation intended to provide a research, development, and
evaluation resource for EC system engineering requirements/
specification analysis, design tradeoffs, test design, and weapon
system effectiveness/survivability analysis. The two major hybrid
simulation facilities funded by this project are the Air Force
Electronic Warfare Evaluation Simuiator (AFEWES' and the Red
Capabilities (REDCAP) simulator . These facilities provide
realistic laboratory simulations of surface-to-air missile (SAM)
and air-to-air missile (AAM) systems (including cockpits for AAM
system evaluations) to permit effective definition, design and
evaluation of new/improved countermeasures equipment in precisely
controlled environments. This project funds the upgrade of three
facilities at Eglin AFB, FL, the Pre-Flight Integration of
Munitions and Electronic Systems (PRIMES) Facility, the Guided
Weapons Evaluation Facility (GWEF),and the Electromagnetic Threat

Environment (EMTE), to facilitate vulnerability assessments of
offensive avionics and electronic counter-countermeasures (ECCM)
testing. This project also ptovides for the acquisition,
maintenance and continuing update of a precision antenna test
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Program Element: #0604735F Project Number: 332
PE Title: Range Improvement Budget Activity: #6 - Defense-Wide

Mission Supoort

range employing reconditioned shells of actual USAF combat
aircraft. The range is used during advanced and full-scale
development programs to test and evaluate new EC antennas and
antenna installations on board actual aircraft to determine
radiation patterns. Finally, this project provides funds for
improvements/upgrades to the Radar Test Facility (RTF), a ground
test facility for testing the vulnerability of U.S. airborne
radars to electronic countermeasures (ECM). These programs permit
extensive testing before flight test at a fraction of the cost.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Provided upgrades to the Radar Test Facility (RTF) to

support programs for airborne radar and weapon system
electronic counter-countermeasures engineering design,
development and test.

- (U) Completed development of APG-70 radar (F-15) test bench.
- (U) Began development of APG-68 radar (F-16) test bench.
- (U) Continued work on AFEWES simulator developments/upgrades

currently on contract (i.e., TWS-8, TWS-lI, Ground Clutter
Generator). (PE 64738F)

- (U) Awarded follow-on contract for Phase II of an ongoing
AFEWES simulator development (i.e., TWS-IO). (PE 64738F)

- (U) Awarded contract for Phase I of a comprehensive AFEWES
upgrade program, consisting of nine projects. Phase I
initiates work on four of those projects (i.e.,
Reconfigurable Airborne Interceptor (RAI) simulator
development, Multiple Emitter Generator (MEG) upgrade,
Test Director System (TDS) development, and Infrared
Laboratory (IR Lab) expansion). (PE 64738F)

- (U) Awarded contract for Phase I of a comprehensive REDCAP
upgrade program, consisting of three projects (i.e.,
Battle Management/Command Control & Communications
(BM/C3), Integrated Air Defense System (IADS), and Early
Warning/Acquisition/Ground Controlled Intercept
(EW/Acq/GCI) radars. (PE 64739F)

. (U) Began ECCM upgrades to PRIMES, GWEF, and EMTE. (PE
64755F)

- (U) Continued EO, MMW, and PAAS antenna range upgrades. (PE
64738F)

2. (U) FY 1989 Planned Program:
(U) Integrate AFEWES Ground Clutter Generator with the TWS-4

and TWS-8 simulators. (PE 64270F)
(U) Continue work on Phase II of the AFEWES TWS-1O

development.(PE 64270F)
(U) Continue work on the four AFEWES upgrade projects begun

under the Phase I contract. (PE 64270F)
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Program Element: #0604735F Project Number: 3321
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Mission Support

- (U) Continue work on the three REDCAP upgrades begun under the
Phase I contract. (PE 64270F)

- (U) Award Phase II AFEWES upgrade contract, which continues the
four ongoing projects to completion and provide for six
additional projects (i.e., TWS-11 Phase II, Reconfigurable
Surface-to-Air (SAM) simulator, Advanced Environment
Generator (AEG), EW/GCI radar integration, Airborne Clutter
Generator, and Technique Evaluation Equipment). Begin work
on the TWS-11 Phase II. (PE 64270F)

- (U) Complete EO, MMW, and PAAS antenna range upgrades. (PE
64270F)

- (U) Continue ECCM upgrades of PRIMES, GWEF, and EMTE. (PE
64755F)

- (U) Continue RTF upgrades, as required by users.

3. (U) FY 1990 Planned Program:
- (U) Continue TWS-10 development.
- (U) Achieve IOC on the AFEWES TWS-II, MEG upgrade, IR Lab

expansion and Test Director System.
- (U) Continue work on AFEWES RAI and other upgrades under the

Phase II contract.
- (U) Start work on Reconfigurable SAM Simulator and Airborne

Clutter Generator.
- (U) Continue work on REDCAP upgrade. Award Phase II contract

for completion of efforts begun under Phase I.
- (U)Continue antenna range upgrade, based on user requirements.
- (U) Continue ECCM upgrades of PRIMES, GWEF, and EMTE.
- (U) Continue RTF upgrades, as required by users.
- (U) Initiate full-scale development of ECDES.

4. (U) FY 1991 Planned Program:
- (U) Achieve IOC on TWS-10.
- (U) Continue work on AFEWES upgrades under the Phase II

contract.
- (U) Achieve IOC of the AFEWES RAI Simulator.
- (U) Continue work on REDCAP upgrades under the Phase II

contract.
- (U) Continue antenna range upgrades, based on user

requirements.
- (U) Continue ECCM upgrades of PRIMES, GWEF, and EMTE.
- (U) Continue RTF upgrades, as required by users.
- (U) Continue ECDES development.

5. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: Portions of this project are managed by
Aeronautical Systems Division, Wright-Patterson AFB, OH; Armament
Division, Eglin AFB, FL; Rome Air Development Center, Griffiss
AFB, NY; and the 4484 Test Squadron, Tyndall AFB, FL. Major
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contractors include General Dynamics Corporation, Fort Worth, TX
and Calspan Corporation, Buffalo, NY.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY: The
increases in FY 1990 and FY 1991 result from transfer of
components of the Electronic Combat Test Resources program from
other program elements (PEs 0604738, 0604739, 0604755) into this
program element solely for the purpose of program consolidation..

ITYPE OFI I I Impact on I
ICHANGE llmpact on System Capabilitiesllmpact on SchedulelFY 1990 Cost I
Tech None None None

Schd None None None

Cost None None None

F. (U) PROGRAM DOCUMENTATION:
(U) SAC SON 3-79, 20 Jun 80

TAF ROC 305-76, 18 Jan 77
SAC SON 08-81, 28 Jul 82

G. (U) RELATED ACTIVITIES:

- (U) Navy and Army also engage in threat simulator development.
- (U) All USAF requirements for threat simulators, and all

developments proposed for inclusion in this project, submitted
for r-view by the CROSSBOW-S Committee reporting to the DoD
Executive Committee on Threat Simulators (EXCOM).

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

- (U) T&E investments for some new tri-Service common threat
simulators are funded in PE 0604904D, Threat Instrumentation
Development.

H. (U) OTHER APPROPRIATION FUNDS (S In Thousands): N/A, RDT&E only.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:
4Q88: AFEWES TWS-10 Phase II contract award.
4Q88: AFEWES Upgrade Phase I contract award.
4Q88: REDCAP Upgrade Phase I contract award.
3Q89: AFEWES Upgrade Phase II contract award.
IQ90: ECDES Full-Scale Development contract award.
2Q90: REDCAP Upgrade Phase II contract award.
2Q90: AFEWES TWS-8 IOC
2Q90: AFEWES TWS-11 IOC
2Q91: AFEWES TWS-IO IOC.
4Q91: AFEWES RAI IOC
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604735F Project Number: 6510
PE Title: Range Improvement Budget Activity: #6 - Defense-Wide

Mission Suport

A. (U) RESOURCES (S in Thousands)

Project Title: Flizht Test Threat Systems Simulators

Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program
(N/A)

35,754 402* 47,300 24,900 Continuing N/A

* In FY 1989 $20.M additional funds were provided from PE 0605134D as

a result of OSD consolidation.

B. (U) MISSION REOUIREMENT AND SYSTEM CAPABILITIES: This project funds
the development of test quality simulators of the advanced Soviet
air defense radar equipment. The simulators will be used in
flight testing our new aircraft radars and avionics system's
electronic warfare capability. This project also funds the
simulator modifications necessary to maintain existing simulators
to the current intelligence baseline. This project fills a
continuing and expanding need to flight test and evaluate new, and
newly modified, electronic combat (EC) equipment prior to
production. To be effective, this testing must be conducted in an
environment which accurately simulates the EC environment to
include enemy threat radar simulators. In the past, the
adaptability of airborne electronic countermeasure (ECM) systems
was quite limited; however, new radar warning receiver signal

processing technology and techniques and smart jamming systems are
highly adaptive and allow ECM system flexibility. It is extremely
difficult to construct a creditable test for such ECM equipment
without a large number of different instrumented threat systems to

cover the entire threat spectrum.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Continued development work on the SARS-VI radar simulator

and Flycatcher radar enhancements. -
- (() Continued full scale development of threat simulator

target tracking radar, target acquisition radar,
missile seeker.

- (4) Completea contract definitization for a second ,threat
system. - -

- (14) Continued development of the threat radar simulator.

UNCLASSIFIED 00774



UNCLASSIFIED

Program Element: #0604735F Project Number: 6510
PE Title: Ranfe Improvement Budget Activity: 66 - Defense-Wide

Mission Support

- ((A) Begin development work on threat simulator.
(U) Continue simulator modifications.

2. (U) FY 1989 Planned Program:
Continue development on the
simulators.

(U) Continue simulator modifications.

3. (U) FY 1990 Planned Program:
(W Continue development on the

simulators.
(U) Continue simulator modifications.

4. (U) FY 1991 Planned Program:
(Ld Continue development work on the threat

simulators.
(U) Continue to modify existing simulators to incorporate

latest intelligence information.

5. (U) Program Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: This program is managed by the Armament
Division, Eglin AFB, FL. Major contractors include General Dynamics
Corporation, Fort Worth, TX, and Georgia Institute of Technology,
Atlanta, GA. Names and locations of some contractors are classified.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

ITYPE OF I I Impact on
ICHANGE llmpact on System CanabilitieslImpact on Schedulel FY 1990 Costl

Tech None None None

Schd None None None

Cost None None None

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC SON 3-79, 20 Jun 80

TAF ROC 305-76, 18 Jan 77
SAC SON 08-81, 28 Jul 82

G. (U) RELATED ACTIVITIES:
- (U) Navy and Army also engage in threat simulator development.
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- (U) All USAF requirements for threat simulators, and all
developments proposed for inclusion in this project, submitted
for review by the CROSSBOW-S Committee reporting to the DoD
Executive Committee on Threat Simulators (EXCOM).

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

- (U) T&E investments for some new tri-Service common threat
simulators are funded in PE 0604904D, Threat Instrumentation
Development.

H. (U) OTHER APPROPRIATION FUNDS (S In Thousands): N/A, RDT&E only.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:
2Q83: HAVE PEWTER contract award.
4Q88: HAVE COPPER contract award.
3Q90: HAVE PEWTER IOC.
2Q91: HAVE COPPER delivery.
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Fy 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604747F Budget Activity: #6 - Defense-Wide Mission Support

PE Title: Electromagnetic Radiation (EMR) Test Facilities

A. (U) RESOURCES ($ in Thousands):
Projeact
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total

Title Actual Estimate Estimate Estimate Complete Program

1209 EMP Simulation Test Facilities
4,695 4,166 3,558 3,782 Continuing N/A

2064 HAVE NOTE
1,174 1.041 889 946 Continuing NIA

Total 5,869 5,207 4,447 4,728 Continuing N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: Funds operation, maintenance, and
improvement of test facilities used by weapon system program offices to
determine ability of systems to operate in nuclear (Project 1209) and

non-nuclear (Project 2064) electromagnetic environments. Users pay for

the actual costs of their tests.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project 1209, EMP Simulation Test Facilities: Funds acquisition and

support of Air Force Weapons Laboratory (AFWL) test facilities which

simulate nuclear electromagnetic pulse (EMP) environments in which
weapon systems may be required to operate. The principal EMP

simulators, used to test aircraft and large missiles, are the

vertically and horizontally polarized dipoles (VPD and HPD) and the

TRESTLE. The AFWL/Los Alamos Electromagnetic Calibration and

Simulation (ALECS) Facility, a smaller simulator, is used to test

small missiles and communications equipment. Additional
capabilities include portable EMP generators for remote site tests
and a laboratory used for testing individual electronic components.

(U) FY 1988 Accomplishments:

- (U) Tested B-IB, EC-135 and Small ICBM Hard Mobile Launcher for
Air Force, OH-58C Helicopter for Army, and E-6A aircraft for

Navy. Tested second French Astarte aircraft under Defense

Nuclear Agency sponsorship.

- (U) Completed upgrades of data acquisition and processing
system. Continued support to the AFWL EMP Test Aircraft and

other technology programs.

(U) FY 1989 Planned Program:
- (U) Continue tests of Small ICBM Hard Mobile Launcher, test

third Astarte aircraft, and begin tests of the EC-135 for

the Air Force.
- (U) Augment maintenance and spares provisioning for a new data

acquisition system to maximize data acquisition rates and
minimize test costs for users. Continue support to the EMP

Test Aircraft (EMPTAC) and other technology programs.
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Program Element: #06047477 Budget Activity: #6 - Defense-Wide Mission Support
PE Title: Electromagnetic Radiation (EMR) Test Facilities

(U) FY 1990 Planned Program:
- (U) Continue tests of the B-IB and the EC-135. Begin tests of

the 4 Electronic Service Switching (ESS) System for the
Defense Communications Agency (DCA) and the SRAM-II for the
Air Force.

- (U) Continue EMPTAC support, software and pulser developments,
and maintenance and spares p-ovisioning for the new data
acquisition system.

(U) FY 1991 Planned Program:
- (U) Continue 4 ESS tests for DCA, EC-135 tests for the Air

Force, and SRAM-II tests for the Air Force.
- (U) Continue EMPTAC support, software and pulser developments,

and maintenance and spares provisioning for the new data
acquisition system.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Air Force Weapons Laboratory, Kirtland
Air Force Base, NM, manages Project 1209. BDM International,
Inc., McLean, VA, is the facilities support contractor.

(U) Related Activities:
- (U) Program Element 0604711F, Systems Survivability.
- (U) Program Element 0602601F, Advanced Weapons.
- (U) Program Element 0603605F, Advanced Radiation Techniques.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

(U) Project 2064. HAVE NOTE: Develops, acquires, and supports test
facilities which simulate the non-nuclear electromagnetic
environments in which weapon and command, control and communication
(C3) systems must be able to operate. Air-launched weapons and C3
systems are tested in these facilities to assess their
susceptibility to non-nuclear electromagnetic radiation from hostile
or friendly sources such as radios, radars, ja uers, or other
electronic devices. For periods of time comparable to the duration
of a mission, these facilities can illuminate the weapon with a
replica of environments it may encounter in flight. The principal
non-nuclear test facility is the Electromagnetic Compatibility
Analysis Facility (EMCAF), an anechoic chamber where air-launched
weapons can be radiated by a variety of signals. In addition to its
primary use in characterizing system susceptibility, the test data
is also used to update test methods, acquisition specifications,
design standards, and maintenance technical orders to ensure that
the weapon system is immune to those radio frequency emanations
which it may encounter during its life cycle.
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(U) FY 1988 Accomplishments:
- (U) Completed high-power microwave (HPM) testing of Imaging

Infrared (IIR) Maverick.
- (U) Conducted electromagnetic radiation (EMR) testing of AGM-130

(powered version of GBU-15 Glide Bomb).
- (U) Completed test planning for Infrared Search and Track (IRST)

System and Sensor-Fuzed Weapon (SFN) and began testing.
- (U) Continued Electromagnetic Compatibility Analysis Facility

(EMCAF) upgrades to attain an improved vulnerability
assessment capability against new or projected threats,
including HPM.

- (U) Achieved initial operational capability of Rapid-Evaluation
Chamber.

- (U) Continued Rapid-Evaluation Chamber upgrades to meet special
rapid-sequence test requirements.

- (U) Upgraded test methodologies and data bases for expected EMR
environments.

(U) FY 1989 Planned Program:
- (U) Continue testing IRST System and SFW.
- (U) Begin initial EMR assessments for AMRAAM Producibility

Enhancement Program (APREP).
- (U) Begin planning for tests of the GBU-15/AGM-130 Improved Data

Link (IDL).
- (U) Continue upgrades to the EMCAF, the Rapid-Evaluation

Chamber, and test methodologies and data bases.

(U) FY 1990 Planned Program:
- (U) Complete vulnerability assessments of the IDL and the APREP

hardware.
- (U) Conduct preliminary evaluation of the Modular Standoff

Weapon (MSW).
- (U) Initiate design of a new, Multi-mode Targeting System to

support advanced weapon system evaluations.
- (U) Continue upgrades to test methodologies and data bases.

(U) FTY 1991 Planned Program:
- (U) Continue MSW vulnerability assessment.
- (U) Conduct preliminary evaluation of the Autonomously Guided

Weapon.
- (U) Continue development of Multi-mode Targeting System.
- (U) Continue upgrades to test methodologies and data bases.

(U) Program to Completion: This in a continuing program.

(U) Work Performed By: Project 2064 is managed by Rome Air
Development Center, Griffiss Air Force Bass, NY. Contractors
include Rome Research Corp., New Hartford, NY; Advanced
Electromagnetics, Albuquerque, NM; and the University of
Colorado, Colorado Springs, CO.
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(U) Related Activities:
- (U) HAVE NOTE is the Air Force implementation of the DoD Special

Electromagnetic Interference Project, which directs the
Services to test air-launched weapons for electromagnetic
interference and to share test results and conclusions.

- (U) There in no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0604755F Budget Activity: 6 - Defense -
PE Title: Improved Capability for DT&E Wide Mission Support

A. (U) RESOURCES ($ in thousands)
Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number & Title Actual Estimate Estimate Estimate Complete Program

2880 4950th Test Wing 15,105 2,747 3,643 2,458 Continuing N/A
3120 Armament Division 11,126 11,462 11,479 12,062 Continuing N/A
3285 Arnold Engineering & Development Center (AEDC)

0 1,943 3,662 4,651 Continuing N/A
3323 Cruise Missile Mission Control Aircraft (CMMCA)

11,600 18,935 12,853 9,188 0 52,576
3324 HAVE LINK 3,070 4,384 4,131 4,210 Continuing N/A
3620 Air Force Flight Test Center (AFFTC)

12,212 10,094 16,831 23,838 Continuing N/A
Total 53,113 49,565 52,599 56,407 Continuing N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program provides the system
upgrades and new systems required to adequately test and evaluate
weapon and support systems in development. The program includes the
engineering, development, acquisition and installation of significant
new test range and instrumentation systems required to insure that the
Department of Defense (DOD) Major Range and Test Facilities Base
(MRTFB) test and evaluation technology is compatible with the systems
it is required to test. The MRTFB is a national asset which is
operated and maintained for DOD test and evaluation missions, but is
available to others having a requirement for its unique capabilities.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project: 2880, 4950th Test Wing (4950 TW): The 4950 TW,
Aeronautical Systems Division, Wright-Patterson AFB, OH, performs
flight tests of aircraft and airborne systems, supports space
vehicle tracking for the Air Force, other DOD agencies and NASA.
The Wing has the capability to conduct full-scale engineering
evaluations, airborne instrumentation and data reduction and
flight test aircraft modification. Staging out of US and
overseas bases, the Advanced Range Instrumentation Aircraft
(ARIA) provides telemetry support for the NASA and DOD missile
launches out of Cape Canaveral AFS, FL, and Vandenberg AFB, CA.
Improvement and modernization efforts include: ARIA Upgrade,
Palletized Digital Avionics Recording Test System (PDARTS),
Integrated Data Facility (IDF), and Computer Aided Engineering
(CAE). ARIA Upgrade includes upgrades of EC-18B and EC-135 ARIA
onboard data-processing equipment to meet the increased
sensitivity and data rate requirements of the users. PDARTS will
Integrate and flight test software-intensive avionics systems,
providing a capability to perform fully instrumented,
developmental flight test of digital avionics at the component
level. The IDF will consist of a ground-based laboratory module,
a real-time test data monitoring module and a module for improved
data computation and analysis. CAE is used by engineers,
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designers, and Computer Numerically Controlled (CNC) Machine
programmers. CAR provides intelligent design tools which
incorporate expert systems technology, designs standards,
specialized analysis programs, and geometric/physical property
calculation capabilities.

(U) FY 1988 Accomplishments:
- (U) ARIA upgrades included test and delivery of optics kits
- (U) The fourth EC-18 began operation
- (U) PDARTS development equipment purchase, modification and

flight testing integration and checkout took place.
- (U) IDF hardware acquisition commenced.
- (U) CAE major system purchase multi-year competitive contract

was awarded.

(U) FY 1989 Planned Program:
- (U) Second EC-18 receives remainder of ARIA modification

after completion of SMILS prototype testing;
instrumentation modifications continue

- (U) PDARTS integration and checkout, IDF hardware
acquisition, and CA! equipment procurement will continue

- (U) New CAE capabilities include expert systems in structural
design and analysis, electronic circuit simulation and
design, and support of 5-axis CNC machining

- (U) System configuration will include 54 CAR workstations,
peripheral equipment, and local area network to allow
data sharing and on-line storage of engineering data.

(U) FY 1990 Planned Program:
- (U) In FY 90 the principal work will be performed in the IDF

and CAB tasks.
- (U) The IDF will provide an enhanced support capability for

processing flight test data.
- (U) CAE capabilities includes use of expert systems in struc-

tural design/analysis, el.e'tronic analysis and design.

(U) FY 1991 Planned Program:
- (U) In FY 91 work will continue on the IDF project.
- (U) Three electronic data processing modules, which can

operate in a stand alone mode, will be linked together
for maximum power and flexibility.

- (U) These modules are the ground-based laboratories,
real-time test-data monitoring and improved data
computation and analysis.

(U) Program to Completion This is a continuing program.
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2. (U) Project: 3285, Arnold Engineering and Development Center
(AEDC): AEDC, Arnold AFS, TN, provides ground environmental test
support for aeronautical, missile and space programs. The center
has three facilities: Von Karman Gas Dynamic Facility (VKF)
which performs aerodynamic testing of scale model aircraft,
missile and space systems, testing of large and full-scale
satellites, sensors and space vehicles in a simulated space
environment and projectiles (both high performance and
conventional guns) at various altitudes and reentry conditions;
Engine Test Facility (ETF) which provides altitude environmental
testing for aircraft, missile and spacecraft propulsion systems
including turbojets, turbofans, and both liquid and solid
propellant rockets; and Propulsion Wind Tunnel Facility (PWT)
which provides testing of large-scale models, and in some cases,
full scale engine inlet combinations, missiles and space boosters
together with their propulsion systems. AEDC supports programs
for NASA, such as Space Transportation System, the Army Ballistic
Missile Division, the Navy and provides technology support to the
Department of Energy. These facilities are national assets that
provide unique test capabilities not available elsewhere.
Improvement dnd Modernization efforts for AEDC keep these unique
capabilities abreast of the weapon system technology under test.

(U) FY 1988 Accomplishments:
- (U) FY 88 activities continued prior year efforts.
- (U) Computer Enhancement Program continued to provide

real-time data processing and state-of-the-art
capabilities

- (U) Refrigeration controllers in ETF installed
- (U) Dynamic data acquisition system was procured to support

dual cell operations and reduce cell turnaround time
- (U) Test Area Control automation systems for the turbine

cells were activated and validated

(U) FY 1989 Planned Program:
- (U) Final phase of the Facility Computer Enhancement Program
- (U) Data system improvements
- (U) Facility plant upgrades
- (U) Test article control improvements
- (U) Large Rocket Test Facility technical support begins.

(U) FY 1990 Planned Program:
- (U) The principal efforts will be the Large Rocket Test

Facility (J-6) and High Pressure/High Temperature Test
Cell (HP/HTTC) enhancement in FY 90.

(U) FY 1991 Planned Program:
- (U) Work begins on the Test Unit Support Systems (TUSS) and

the Test Data Acquisition and Processing System (TDAP).
- (U) J-6 activation and analysis begins.
- (U) HP/HTTC will provide a capability for testing small

turbine engines at high temperature/pressure conditions.
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- (U) TDAP replaces operationally inadequate Aeropropulsion
Systems Test Facility (ASTF) data systems.

- (U) TUSS will provide greater freedom of control over test
article and its environment resulting in higher test data
accuracy and improved productivity of test operations.

(U) Program to Completion: This is a continuing program.

3. (U) Project: 3324, HAVE LINK: The Air Force HAVE LINK program
implements Office of the Secretary of Defense direction to
protect weapons systems design information and test data on test
ranges. The HAVE LINK program implements corrective measures to
eliminate identified vulnerabilities subject to exploitation by
hostile intelligence collection agencies.

(U) FY 1988 Accomplishments:
- (U) Identified potential vulnerabilities at AEDC, AFFTC, AD,

and 4950TW.
- (U) AD purchased secure microwave equipment and document

shredders.
- (U) AEDC shielded computer cables against electromagnetic

emanations.
- (U) AFFTC purchased video and telemetry encryption equipment,

data transmission equipment, and secure telephones.
- (U) 4950 TW began planning for data encryption equipment.

(U) FY 1989 Planned Prsram:
- (U) AD will socure computer data links.
- (U) AEDC is installing data communications systems which can

be encrypted.
- (U) AFFTC will continue secure communications and telemetry

encryption equipment purchases and upgrades to existing
facilities to meet TEMPEST requirements.

- (U) 4950 TW will begin encryption equipment purchases.

(U) FY 1990 Planned Program:
- (U) Continue secure voice communications, telemetry

encryption, secure video, data and radio transmission
equipment, and upgrades to existing facilities to meet
TEMPEST requirements.

(U) FY 1991 Planed Program:
- (U) Continue secure voice communications, telemetry

encryption, secure video, data and radio transmission
equipment, and upgrades to existing facilities to meet
TEMPEST requirements.

(U) Program to Completion: This is a continuing p 3gram.

(U) WORK PERFORMED BY: Applied Physics Laboratory/Johns Hopkins
University, Laurel, MD (4950 TW); E-Systems, Greenville, TX (4950 TW);
and Calapan Field Services, Inc, Buffalo, MY (AEDC).
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(U) RELATED ACTIVITIES: The Improved Capability for DT&E program supports
the Test and Evaluation Support Program (PE 0605807F) and benefits all
weapon systems test programs which come to the ranges and centers.
GPS/TSPI equipment and T&E Investments for some new tri-service common
test capabilities are funded in PE 0604940D, Test Instrumentation
Development. There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS:

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Milcoll 0 50.0 66.0 66.3 0 182.3

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable
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FTY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0604755F Project Number: 3120
PE Title: Improved Capability for DT&E Budget Activity: 6 - Defense -

Wide Mission Support

A. (U) RESOURCES ($ in thousands)

FY 1988 FY 1989 FTY 1990 FY 1991 To Total
Popular Name Actual Estimate Estimate Estimate Complete Program

Armament Division 11,977 11,462 11,479 12,062 Continuing N/A

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: AD
is located at Eglin AFB, FL, and is responsible for Air Force
nonnuclear armament development. AD, as the USAF focal point for
munitions integration into aeronautical systems, conduct. and supports
USAF weapons effectiveness testing, electronic combat testing,

electronics surveillance and control testing, and aeronautical systems
testing. Improvement and modernization efforts include: Seeker
Development, Computer Sciences, Multipurpose Range Systems Upgrade,
Armament Systems Test Environment (ASTE) Upgrade, and Airborne Radar

Electronic Counter-Countermeasures (ECCM). Seeker Development
provides laboratory, field, and airborne instrumentation to support

development testing of precision guided weapons and aircraft systems.
Computer Sciences includes acquisition of subsystems to improve and

modernize the Eglin computer sciences facility. Multipurpose Range

Systems Upgrade provides for upgrading Airborne Instrumentation and
Multipurpose Instrumentation (MPI) systems to meet the test

requirements of increasingly complex weapons systems. ASTE Upgrade
provides for the modernization of the major data collection systems
for weapons test missions to enhance the ability to define lethality
and safe separation characteristics for aircraft munitions.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) Seeker Development included a rate table for the Guided

Weapons Evaluation Facility (GWEF) which will accommodate a
variety of guided seekers and point source targets.

- (U) Computer Sciences included acquisition of the necessary

computer hardware to support a twelve-stream telemetry

capability which performs both range systems test and
evaluation and operational real-time and post-mission data

processing simultaneously.
- (U) MPI Range Systems Upgrade included the buildup of the range

telemetry dual-mission capability, upgrades of support systems
(sled track capability, radiometers, timing/video equipment

and weather instrumentation), replacements of unsupportable
analog microwave (MW) systems with digital MW systems and

replacement of over 300 tube-type range radios and wideband

data transmission equipment, weather sensors and calibration

equipment and infrared resolution test capability upgrades.
- (U) Preflight Integration of Munitions and Electronics Systems

(PRIMES) facility was upgraded to tst critical directional

power management features of Radar Warning Receiver Systems. 00786
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- (U) Armament Systems Test Environment (ASTE) Upgrade included
improvements in the areas of cinetheodolites, photo-optic
cameras, high-speed video cameras, explosive
instrumentation, warhead and fuze test systems, and laser
trackers.

- (U) Electronic Counter-Countermeasures (ECCM) included work on
the AD electronic Jammers and other range instrumentation
such as radio frequency generators, receivers and
supporting software.

(U) FY 1989 Planned Program:
- (U) Seeker Development includes a Seeker Vulnerability

Evaluation capability to test active infrared
countermeasures and a capability to test weapon systems for
detection and deactivation of optical tracking systems will
be started. Work will also begin to define the realistic
level of countermeasure simulators, obscurant generators,
and instrumentation required for the scenario ranges.

- (U) Computer Sciences will acquire additional hardware for
secure real-time and post-flight data processing/mission
analysis.

- (U) MPI Range Systems Upgrade will acquire computer hardware
for real-time mission analysis.

- (U) ASTE Upgrades includes cameras, high-speed video, explosive
instrumentation data systems, advanced warhead and fuze
test systems, and laser tracker improvements.

- (U) FY 1989 ECCM efforts continue work begun in FY 1988.

(U) FY 1990 Planned Program:
- (U) SEEK EAGLE studies will be conducted to investigate

computer applications and instrumentation for quicker
completion of store certification flight tooting.

- (U) Acquisition of PRIMES equipment for simulation of eloctro-
optical (EO) and infrared (IR) environments will begin, to
include counter-countermeasures.

- (U) MPI hardware for enhancing security of test data against
undesirable interception will be acquired.

- (U) Radio and analog microwave equipment replacement continues.
- (U) Additional Seeker Development equipment for millimeter wave

measurements will be acquired.

(U) FY 1991 Planned Program:
- (U) Initial SEEK EAGLE software models for ballistics analysis

will be developed.
- (U) ASTE high-speed video cameras and portable IR trackers will

be added to the range optics network.
- (U) Acquisition of PRIMES E0/IR simulation equipment continues.
- (U) Initial indoor Seeker Development simulation capability for

millimeter-wave systems will be completed.
- (U) Computer Sciences equipment for real-time data reduction

and multiple simultaneous mission control will be acquired.
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Program Element: 0604755F Project Number: 3323
PE Title: Improved Capability for DT&E Budget Activity: 6 - Defense-

Wide Mission Support

(U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: Armament Division, Eglin Air Force Base, FL;
Southern Research Incorporated, Birmingham, AL (Seeker Development);
and Datron Systems, Simivalley, CA (T/M Systems).

E. (U) COMPARISON WITH FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF IMPACT ON IMPACT ON Budget Year
Change System Capabilities Schedule Cost

Eng N/A N/A -0-
Schd N/A N/A -0-
Cost N/A N/A -0-

NARRATIVE DESCRIPTION OF CHANGES
1. ENGINEERING CHANGES: Not Applicable
2. SCHEDULE CHANGES: Not Applicable
3. COST CHANGES: Not Applicable

F. (U) PROGRAM DOCUMENTATION: PMD 2164(3)/64755F Improved Capability for
DT&E, 3 Mar 87

G. (U) RELATED ACTIVITIES: The Improved Capability for DT&E program supports
the Test and Evaluation Support Program (PE 0605807F). Most PE
0604755F projects were originally contained within PE 0605807F. PE
0604755F contains funding for high priority range support projects.
In addition, the improved capabilities benefit all weapon systems test
programs which come to the ranges and centers. GPS/TSPI equipment and
T&E Investments for some new tri-service common test capabilities are
funded in PE 0604940D, Test Instrumentation Development. There is no
unnecessary duplication of effort within the Air Force or the
Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULE: Not Applicable
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0604755F Project Numbers 3323
PE Title: Improved Capability for DT&E Budget Activity: 6 - Defense-

A. (U) RESOURCES ($ in thousands)

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Popular Name Actual Estimate Estimate Estimate Complete PI!!r

Cruise Missile Mission Control Aircraft (CMMCA)
11,600 18,935 12,853 9,188 0 52,576

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
existing test support scenario for cruise missile testing requires a
fleet of up to 17 aircraft to provide visual safety chase, telemetry
collection and tanker support. Some cruise missile test missions also
require Airborne Warning and Control System (AWACS) aircraft for radar
flight following. This support scenario is resource intensive and the
visual safety chase precludes testing in other than visual
meteorological flight conditions. The Cruise Missile Mission Control
Aircraft (CMMCA) will consolidate telemetry support, mission control
functions, and radar safety chase and flight following capabilities
for cruise missile testing into a single C-18 airborne platform.
Consequently, the CMMCA will reduce the requirements for visual chase,

Airborne Warning and Control System (AWACS) and tanker support, and
will allow cruise missile testing in instrument meteorological

conditions. Although the CMMCA will replace visual safety chase for
the majority of cruise missile test missions, developmental cruise
missiles, and those containing classified payloads will still require
a visual safety chase after launch. Two C-18 aircraft currently in
the Air Force inventory will be configured to be CMMCA and, when

operational, will support approximately 70 cruise missile test

missions per year.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) The RFP was released and source selection made.
- (U) Design of the aircraft modification began.

- (U) Purchase of the GFE radars began.

(U) FY 1989 Planned Program:
- (U) Projected activities include completion of the aircraft

modification design, Critical Design Review and fabrication.

- (U) Modification of the first EC-18 will be initiated.

(U) FTY 1990 Planned Program:
- (U) First Flight of the CMMCA is planned for the third quarter.
- (U) Delivery of the first aircraft to the 4950 Test Wing and IOC

are planned in the fourth quarter of FY 90.

(U) FY 1991 Planned Program:
- (U) Modification of the second EC-18 will be initiated.

- (U) Second CMMCA delivery is planned for the fourth quarter.
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(U) Program to Completion:
- (U) Modification of the second aircraft will be completed and

tested.
- (U) Full Operational Capability in planned to occur by the first

quarter of FT 92.

D. (U) WORK PERFORMED BY: Electro-Space Industries, Richardson, Tx and
Aeronautical Systems Division, Wright-Patterson Air Force Base, OH.

E. (U) COMPARISON WITH FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF r IMPACT ON IMPACT ON Budget Year
Change System Capabilities Schedule Cost

Eng N/A N/A -0-
Schd N/A N/A -0-
Cost N/A N/A -0-

NARRATIVE DESCRIPTION OF CHANGES
1. ENGINEERING CHANGES: Not Applicable
2. SCHEDULE CHANGES: Not Applicable
3. COST CHANGES: Not Applicable

F. (U) PROGRAM DOCUMENTATION: PMD 6266(3)/64755F EC-I8 Cruise Missile
Mission Control Aircraft, 22 Oct 87

G. (U) RELATED ACTIVITIES. The Improved Capability for DT&E program supports
the Test and Evaluation Support Program (PE 0605807F). Most PE
0604755F projects were originally contained within PE 0605807F. PE
0604755F contains funding for high priority range support projects.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULEs
- (U) Requirements Study 4th Quarter FTY 1987
- (U) Contract Source Selection 4th Quarter FY 1988
- (U) Initial Operational Capability (First Aircraft)4nd Quarter FT 1991
- (U) Full Operational Capability (Second Aircraft) lot Quarter FTY 1992
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Program Element: 0604755F Project Number: 3620
PE Title: Improved Capability for DT&E Budget Activity: 6 - Defense

wide Mission Support
A. (U) RESOURCES ($ in thousands)

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Popular Name Actual Estimate Estimate Estimate Complete Program

Air Force Flight Test Center (AFFTC)
12,212 10,094 16,831 23,838 Continuing N/A

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITY: The
AFFTC, located at Edwards AFB, conducts and supports development test
and evaluation and operational test and evaluation of aircraft and
aircraft systems, aerospace research vehicles, unmanned miniature
vehicles, cruise missiles, parachute delivery/recovery systems and
cargo handling systems are also evaluated. Recovery support and
engineering evaluation is provided to the Space Shuttle program and
other transatmospheric vehicles. AFFTC operates the USAF Text Pilot
School (TPS). Major improvement tasks are discussed in the remaining
narrative. Integration Facility for Avionics Systems Testing (IFAST)
provides a multi-user support facility for full-scale avionics
development test and evaluation. Integrated Flight Data Processing
System (IFDAPS) is a distributed processing system for Time Space
Positioning Information (TSPI) and engineering unit data, based upon
mini-computers which can be expanded with modular segments. Advanced
Range Data System (ARDS) is a highly accurate TSPI data and
comunications system which takes advantage of the NAVSTAR Global
Positioning System (GPS). Modular Airborne Instrumentation System
(MAIS) will develop a high data rate, pulse code modulation, airborne
instrumentation system to meet the requirements of future test
programs to be conducted at the AFFTC. The Electronic Combat
Integrated Test Facility (ECITF) will allow ground testing of the
entire aircraft's integrated network software, including all flight
control features as well as all avionics. The Physical Measurement
Facility (PMF) project will provide for major upgrade or development
of physical measurement capabilities at the AFFTC such as the weight
and balance system, horizontal thrust stands, moment of inertia
facilities and multi-dimensional thrust stand.

C. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PLANS:

(U) FTY 1988 Accomplishments:
- (U) IFAST integration engineering war performed to interface the

current IFAST capability with the new three bay addition.
- (U) Acquired a new system to support current high data

requirements, bought initial GPS based instrumentation.
- (U) Continued upgraded of airborne instrumentation and laboratory

calibration equipment.
- (U) AFFTC Range Instrumentation Upgrade began upgrading the data

transmission between Edwards AFB and the Utah Test and
Training Range, fiber optic installation and upgrades to video
systems and mobile telemetry.
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- (U) PMF included upgrades to the Horizontal Engine Trust Stand and
the Weight and Balance Facility; work continued on
specifications for the Multidimensional Thrust Stand.

(U) FTY 1989 Planned Program:
- (U) Continued ARDs processor software development and hardware

integration for first GPS Range System.
- (U) AFFTC Range Instrumentation Upgrade includes acquisition of

voice communication switch hardware, data transmission
upgrades to UTTR and WSMC, upgrades for fiber optic data
transmission, telemetry vans and sites, and completion of a
video theodolite.

- (U) Airborne Instrumentation Enhancements continued FY 1988
efforts and acquired airborne recorders and data acquisition
units for Test Pilot School aircraft.

- (U) Procured IFDAPS real-time data analysis subsystems and spares.
- (U) ECITF acquisition planning and system definition begins.

(U) FY 1990 Planned Program:
- (U) Integrate GPS range equipment with the first ARDs processor

and begin procuring four remaining systems.
- (U) AFFTC Range Instrumentation includes site preparation for

voice communication hardware, upgrade of data transmission
between Edwards AFB and China Lake NWC, completion of a
telemetry site and vans and acquisition of autotracking video
theodolites.

- (U) Airborne Instrumentption Enhancement continues FY 1989 efforts
and acquires a third telemetry antenna for the Test Pilot
School.

- (U) Procurement of the ECITY equipment will begin.
- (U) MAIS planning and specification preparation for modular

miniature instrumentation units development will begin.
- (U) Begin upgrade of IFDAPS display work stations and improvements

of the processor.
- (U) PMF will include initial acquisition of a Multi-dimensional

Thrust Stand, definition of upgrades for IR Flow Field
visualization and Free Space Electro-Optical Measurements.

(U) FY 1991 Planned Program:
- (U) Purchase and integration of Advanced Range Data System

equipment will continue.
- (U) Procurement of the Modular Airborne Instrumentation System

will begin.
- (U) AFFTC Range Instrumentation Upgrade purchases control room

voice communication hardware, begins digital data transmission
hardware procurement for Edwards AFB and UTTR link, begins
telemetry antenna upgrades and video autotracking upgrades.

- (U) PMF begins integration of Multi-dimensional Thrust Stand and
initial acquisition planning for development of advanced
take-off and landing facility.

- (U) ECITF planning, system design of primary equipment procurement
and integration of ECITF with existing facilities continues.
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- (U) Initial procurement for MAIS and support equipment will begin.
- (U) Installation and checkout of IFDAPS upgrades will continue and

initial planning will begin for the next generation Advanced
Data Acquisition and Processing System.

(U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: Computer Science Corporation, Lompoc, CA
(Integrated Facility for Avionics Systems Test); VERAC Incorporated,
San Diego, CA (Advanced Range Data System); and AFFTC inhouse efforts.

E. (U) COMPARISON WITH FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE F rIMPACT ON IMPACT ON Budget Year
Change System Capabilities Schedule Cost

Eng N/A N/A -0-
Schd N/A N/A -0-
Cost N/A N/A -0-

NARRATIVE DESCRIPTION OF CHANGES
1. ENGINEERING CHANGES: Not Applicable
2. SCHEDULE CHANGES: Not Applicable
3. COST CHANGES: Not Applicable

F. (U) PROGRAM DOCUMENTATION: PMD 2164(3)/64755F Improved Capability for
DT&E, 3 Mar 87

G. (U) RELATED ACTIVITIES: The Improved Capability for DT&E program supports
the Test and Evaluation Support Program (PE 0605807F). PE 0604755F
contains funding for high priority range support projects. In
addition, the improved capabilities benefit all weapon systems test
programs which come to the ranges and centers. GPS/TSPI equipment and
T&E Investments for some new tri-service common test capabilities are
funded in PE 0604940D, Test Instrumentption Development. There is no
unnecessary duplication of effort within the Air Force or the
Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULE: Not Applicable
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PY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0605101F Budget Activity: #6 - Defense-Wide Mission Support

Title: Project AIR- 1=F

A. (U) RDT&E RESOURCES ($ In Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number Title Actual Estimate Estimate Estimate Complete Program

0605101F Project AIR FORCE
22,020 23,320 24658 Cont. TBD

TOTAL 22,020 21,881 23,320 24,658 Cont. TBD
B. (U) BRIEF DESCRIPTION OF ELEMENT: Program funds Project AIR FORCE (PAF),

AF Studies and Analyses Federally Funded Research and Development
Center. It provides for continuing analytical research across a
broad spectrum of issues and concerns. PAP research agenda are
focused primarily on mid- to long-term concerns. Results and
analytical findings directly impact senior management deliberations
on major issues. Air Force Advisory Group (AFAG), chaired by AF Vice
Chief, reviews, monitors, and approves PAP research effort. Each
project is initiated, processed, and approved IAW AFR 20-9 which
requires General Officer (or SES equivalent) sponsorship and
involvement on a continuing basis.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project PE #0605101F, Project AIR FORCE

(U) FY 1988 Accomplishments:
- (U) PAF organized into five research programs: National

Security Strategies, Theater Forces, Technology
Applications, Resource Management and Strategic Forces.

- (U) In addition to those efforts continued from FY 1987,
particularly in the areas of deterrence, TACAIR in NATO,
and combat support, research focused ou three
integrative studies which prepared for the issues
likely to be raised during the transition to a new
administration. These studies addressed major policy,
employment, cost, and force modernzation issues related
to strategic forces, theater forces,and SDI.

(U) FY 1989 Planned Program:
- (U) While specific topics will naturally evolve, research

will continue in those major areas where PAF can make
unique contributions to the AF. Major research areas
will include close air support issues and options, policy
issues surrounding AF space operations, the role of China
in U.S. regional strategy, alternative methods for
determining requirements for spare parts and depot level
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repair, improved wartime readiness and sustainability of
electronic warfare equipment and means of enhancing the
Allied contribution to NATO airpower.

(U) FY 1990 Planned Program:
- (U) While specific topics will naturally evolve, research

will continue in those major areas where PAP can make
unique contributions to the AF. Major research areas
will include close air support issues and options, policy
issues surrounding AF space operations, the role of China
in U.S. regional strategy, alternative methods for
determining requirements for spare parts and depot level
repair, improved wartime readiness and sustainability of
electronic warfare equipment and means of enhancing the
Allied contribution to NATO airpower.

(U) FY 1991 Planned Program:
- (U) While specific topics will naturally evolve, research

will continue in those major areas where PAF can make
unique contributions to the Al. Major research areas
will include close air support issues and options, policy
issues surrounding AF space operations, the role of China
in U.S. regional strategy, alternative methods for
determining requirements for spare parts and depot level
repair, improved wartime readiness and sustainability of
electronic warfare equipment and means of enhancing the
Allied contribution to NATO airpower.

(U) Program to Completion: This is a continuing program.

(U) WORK PERFORMED BY: The RAND Corporation, Santa Monica, CA.

(U) RELATED ACTIVITIES:

- (U) PAF efforts span functional and organizational boundaries. As a
result, the research conducted relates to a wide spectrum of AF
activities.

- (U) The results are deposited with the Defense Technical Information
Center for appropriate dissemination to other qualified
recipients.

- (U) To assure relevance and to prevent unnecessary duplication, each
newly proposed research effort is reviewed by the AF Assistant
Chief of Staff for Studies and Analyses.

- (U) There is no unnecessary duplication of effort within AF or DOD.

(U) OTHER APPROPRIATION FUNDS ($In Thousands): Not Applicable.

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0605306F Budget Activity #6-Defense Wide Mission Support
PE Title: Ranch Hand II Epidemiology Study

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

2767 Ranch Hand II Epidemiology Study
5,754 1,740 1,419 1,476 Continuing TBD

Total 5,754 1,740 1,419 1,476 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program was directed in 1980 by
the Assistant to the President of the United States for Domestic
Affairs and Policy upon the recomendation of the Interagency Working
Group on the Possible Long-Term Effects of Phenoxy Herbicides and
Contaminants. As a result of this Presidential direction, PE
0605306F was established to conduct a 20-year epidemiology
investigation of approximately 1200 Air Force personnel who were
involved with aerial dissemination of herbicides in Vietnam from 1962
to 1971 (Operation Ranch Hand). The objective of this investigation
is to determine whether long-term health effects exist and can be
attributed to occupational exposure to phenoxy herbicides and their
associated dioxins. Dioxin is an unwanted by-product from
manufacturing 2,4,5-T (herbicides) which were combined to make
Herbicide Orange.

C. (U) PROGRAM ACCCPLISHMENTS AND PLANS:

(U) Project 2767, Ranch Hand II Epidemiology Study: This project
involves a 20-year study that compares USAF Ranch Hand personnel
to other USAF crew members and support personnel who were not
exposed to herbicides while serving in Vietnam. Analyses of
yearly mortality rates and the past and present health status of
the study population were begun in 1982, with follow-on health
examinations at the 3, 5, 10, 15, and 20 year time periods. A
recent development is enabling an accurate measurement of the
amount of exposure to dioxin that the Ranch Hand veterans have
received. Before this development, the estimates of exposure
among the Ranch Hands have been based on several assumptions and
extrapolations (gallons of herbicide sprayed each month and the
number of men assigned). However, using a new method developed
by the Centers for Disease Control, the blood serum level of
dioxin can be accurately assayed to provide definitive exposure
assessments for each Ranch Hand study participant.
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Program Element: #0605306F Budget Activity: 6-Defense-Wide Mission Support

PE Title: Ranch Hand II Epidemiology Study

(U) FY 1988 Accomplishments:
- (U) Baseline and Year-3 reports were published showing:

-- (U) No statistical difference in mortality between Ranch Hand

and comparison groups.
-- (U) Insufficient evidence to establish cause and effect

between herbicide exposure and adverse health in Ranch
Hand group.

- (U) Completed Year-5 examinations and questionnaires.

- (U) Obtained blood samples from all Ranch Hands for later serum

dioxin analysis.

(U) FY 1989 Planned Program:
- (U) Complete serum dioxin assays.
- (U) Start serum dioxin analysis.
- (U) Complete fertility analysis report and continue annual

mortality analysis.

(U) FY 1990 Planned Program:
- (U) Complete serum dioxin analysis.
- (U) Continue annual mortality analysis.
- (U) Release five year morbidity report.
- (U) Continue data base management.

(U) FY 1991 Planned Program:
- (U) Review contract proposals for Year-10 study.

- (U) Continue mortality analysis.
- (U) Continue data base management.
- (U) Publish Year-5 morbidity report with dioxin exposure index.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: This program is conducted by the

Epidemiology Division of the USAF School of Aerospace Medicine,

Brooks AFB, TX, with program management provided by the Deputy
for Development and Acquisition, Human Systems Division, Brooks

AFB, TX. The prime contractor is Science Applications
International, McLean, VA, and the subcontractors are the

Scripps Research Foundation, La Jolla, CA, and the National

Opinion Research Center, Chicago, IL.

(U) Related Activities: There is no unnecessary duplication of

effort within the Air Force of the Department of Defense. In

fact, this is the only study concerning agent orange health

effects that is currently ongoing within the Department of

Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0605708F Budget Activity: 6 - Defense-Wide Mission Support
PE Title: NAV/RADAR/SLED-TRACK Test Support

A. (U) RESOURCES ($ in Thousails)
Proj ect
Number & FY 1988 FT 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Progr
06TG 6585th Test Group Support

20,122 17,294 22,568 22,433 Continuing N/A
2900 RATSCAT Upgrade

2,000 1,600 2,000 2,000 Continuing N/A
688G Aircraft Navigation System Verification

2,000 1,500 2,000 2,000 Continuing N/A
Total 24,122 20,394 26,568 26,433 Continuing N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: The 6585th Test Group at Holloman AFB,
NM, and the associated facilities and modernization efforts funded here
are part of the Department of Defense (DOD) Major Range and Test
Facility Base (MRTFB). The MRTFB is a national asset which is operated
and maintained primarily for DOD test and evaluation missions, but is
also available to other users having a requirement for its unique

capabilities. The unique MRTFB capabilities of the 6585th Test Group
include the Central Inertial Guidance Test Facility (CIGTF), the Radar
Target Scatter (RATSCAT) facility, and the High Speed Test Track.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project: 06TG, 6585th Test Group Support: The 6585th Test Group
is a tenant organization at Holloman AFB, NM, adjacent to the White
Sands Missile Range (WSMR). This project provides institutional
funding for operations, maintenance, improvement, modernization, and

personnel in four major areas. (1) The High Speed Test Track
performs rocket sled testing of missile guidance, aircraft ejection
systems, and conducts many other types of tests requiring realistic
simulations of high acceleration or high velocity environments. The
sled track was used to perform measurements of the Peacekeeper
guidance system under environmental stress conditions and has
attained a world speed record of over Mach 8 while testing rain
erosion degradation of reentry vehicles. The sled track is also
vital for developmental testing of guidance subsystems. For the
foreseeable future, the track is heavily committed to guidance

testing for Peacekeeper, Small ICBM and TRIDENT D-5 as well as other
non-guidance system testing. (2) The CIGTF conducts numerous
guidance related test efforts, such as inertial guidance systems for

the Peacekeeper and IRIDENT missile systems, ring laser gyroscope
(RLG) development, and gravitational measurements necessary for
ballistic missile guidance system testing and development. (3) The
RATSCAT facilities, including the RATSCAT Advanced Measurement
System (RAMS), are used to measure radar cross-section (RCS) and
antenna patterns on selected subscale and full-scale targets. (4)
The 6586th Test Squadron provides operational and maintenance
support for flight test aircraft staging out of Holloman AFB.
Cargo/transport type test bed aircraft support the CIGTF in
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Program Element: #0605708F Budget Activity: 6 - Defense-Wide Mission Support
PE Title: NAY/RADAR/SLED-TRACK Test Support

performing test and evaluation of navigation systems and fighter
aircraft are operated and maintained by the 6586th Test Squadron to
support missile development tests on WSMR. In addition, the 6585th
Test Group performs liaison duties for USAF activities on WSMR, and
performs full Federal Aviation Administration coordination for all
airspace users in the WSMR and Holloman AFB flying areas.

(U) FTY 1988 Accomplishments:
- (U) Sled tests of Short Range Attack Missile (SRAM) II, F-Ill

Crew Escape System, and High Endo-Defense Interceptor (HEDI)
- (U) Flight test of AMRAAM
- (U) RCS tests for Air Launched Cruise Missile (ALCM), B-I, and

numerous USAF-directed efforts
- (U) Inertial Navigation System (INS) verification efforts under

Project 688G
- (U) Guidance tests for Ground Launched Cruise Missile (GLCM) and

B-lB avionics
- (U) Guidance tests for helicopter INS for the Canadian National

Defence Headquarters

(U) FY 1989 Planned Program:
- (U) Support of Strategic Defense Initiative (SDI), Peacekeeper,

SRAM II, upgrade of Advanced Concept Ejection Seat (ACES)
II, ATF ejection seat systems, ATF INS, ATF RCS, Joint
Surveillance Target Attack Radar System (JSTARS), and B-52
and B-IB avionics

- (U) New RATSCAT Main Site radar system to enhance RCS measuring
- (U) New telemetry system for sled track to streamline data flow
- (U) Consolidation of sled track fabrication shops

(U) FY 1990 Planned Program:
- (U) Continue support for ACES II, ATF, SRAM II, B-I, B-52, SDI
- (U) Acquisition of an Improved Three-Axis Table will provide

capability for testing advanced inertial systems
- (U) Computer workstations will be acquired which will afford

fast, efficient analysis of data from various tests
- (U) Begin support of GLCM guidance, GPS-Aided Inertial System,

and High-Accuracy Ring Laser Gyroscope

(U) FY 1991 Planned Program:
- (U) Support for test mission, maintenance and upgrades continues
- (U) Continuing support for ACES II, SRAM II and SDI
- (U) Additional equipment wil be acquired to secure data for

various classified test missions
- (U) Acquisition of Advanced Reference System will provide

up-to-date capability for testing of airborne INS

(U) Program to Completion: This is a continuing program

(U) Work Performed By: The primary contractor, Dynalectron of
Washington, D.C., operates and maintains the Radar Target

Scatter (RATSCAT) facility.
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Program Element: #0605708F Budget Activity: 6 - Defense-Wide Mission Support
PE Title: NAV/RADAR/SLED-TRACK Test Support

(U) Related Activities: The 6585th Test Group supports testing for
a wide range of high priority customer programs such as B-IB,
TRIDENT, Peacekeeper, Small ICBM, AMRAAM and various classified
programs involving new technology. There is no unnecessary
duplication of effort within the Air Force or the Department of
Defense.

(U) Other Appropriation Funds: Not Applicable

(U) International Cooperative Agreements: Not Applicable

2. (U) Project: 2900, RATSCAT Upgrade. The RATSCAT main site facility is
an outdoor electromagnetic laboratory which measures RCS and antenna
patterns on weapon systems and subsystems, using subscale and full
scale models, or actual air vehicles. RATSCAT main site is unique
in its ability to characterize signatures and perform measurements
on targets of all sizes. However, RATSCAT main site equipment and
facilities are predominantly early 1960's vintage and need repair
and modernization. The RATSCAT main site is located on the White
Sands Missile Range on a dry lake bed made up of gypsum salts.
These highly corrosive salts, when combined with moisture, have
progressively deteriorated the RATSCAT buildings and equipment.
This project addresses these facility deterioration and equipment
issues by (1) the time-phased replacement of outdated test
equipment, and (2) the addition of new technology equipment needed
for state-of-the-art RCS testing. This program includes RAMS, which
will be maintained as the premier RCS facility in DOD.

(U) FY 1988 Accomplishments:
- (U) Continue procurement of automated multiple frequency radar,

control and data acquisition system called the Integrated
Radar Measurement System (IRMS), expanding capability from
manually conducted single frequency RCS measurement to
simultaneous, computer-controlled multiple frequency testing

(U) FY 1989 Planned Program:
- (U) Complete IRMS procurement
- (U) Complete Military Construction Project of new, corrosive-

resistant facilities

(U) FY 1990 Planned Program:
- (U) RATSCAT Advanced Measurement Systems (RAMS) radar equipment

and measurement systems will be upgraded to enhance
capabilities of collecting data on radar cross-sections

- (U) Efforts will begin to reduce background radar reflectivity
to reduce noise in the data

- (U) Complete improvement of bi-static measurement capability

(U) FY 1991 Planned Program:
- (U) Efforts to reduce radar reflectivity to decrease background

noise will continue
- (U) Continuation RATSCAT main site upgrade
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Program Element: #0605708F Budget Activity: 6 - Defense-Wide Mission Support
PE Title: NAV/RADAR/SLED-TRACK Test Support

(U) Program to Completion: This is a continuing program

(U) Work Performed By: Not Applicable

(U) Related Activities: Not Applicable

(U) Other Appropriation Funds: Not Applicable

(U) International Cooperative Agreements: Not Applicable

3. (U) Project: 688G. Aircraft Navigation System Verification. This
project conducts standardized tests and evaluations of inertial and
inertially-aided aircraft navigation systems for DOD aircraft and
weapon delivery systems. Project 688G provides common support for

these efforts with a Completely Integrated Reference Instrumentation
System (CIRIS) capability. Tasks undertaken by this project
include: INS Verification Testing, Aided INS Verification Testing,
Velocity Sensor Verification Testing, Standard INS Qualification
Testing, Form/Fit/Function Testing, management and maintenance of
CIRIS, and minor improvement and modernization of systems supporting
both project efforts and users with valid support requirements.

(U) FY 1988 Accomplishments:
- (U) Verification and development testing of navigation systems

with emphasis on radar and stellar-aided INS

- (U) Added CIRIS multiple frequency capability to simultaneously

support multiple tests without frequency interference

(U) FY 1989 Planned Program:
- (U) Continue verification and development testing of navigation

systems to include GPS-aided inertial systems

- (U) Begin support of JSTARS

(U) FY 1990 Planned Program:
- (U) Growth in GPS-aided inertial system testing will continue

- (U) Miniaturization of system into five inch diameter AIM-9
Sidewinder pod for compatibility with additional aircraft

- (U) Begin support of SRAM II

(U) FY 1991 Planned Program:
- (U) Acquisition of the Advanced Reference System (ARS) upgrade

to the CIRIS will begin

(U) Program to Completion: This is a continuing program

(U) Work Performed By: Not Applicable

(U) Related Activities: Not Applicable

(U) Other Appropriation Funds: Not Applicable

(U) International Cooperative Agreements: Not Applicable
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FY 1990/FY 1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0605807F Budget Activity: 6 - Defense-
PE Title: Test and Evaluation Support wide Mission Support

A. (U) RESOURCES ($ in thousands)

Project FTY 1988 FY 1989 FY 1990 FY 1991 To Total

Number & Title Actual Estimate Estimate Estimate Complete Program
06RB Arnold Engineering & Development Center (AEDC)

143,650 141,944 147,964 156,162 Continuing N/A

06ZA Armament Division (AD)
54,255 52,750 50,876 53,654 Continuing N/A

06YA Air Force Flight Test Center (AFFTC)
60,000 60,101 61,864 65,497 Continuing N/A

06UC 4950th Test Wing (4950 TW)
41,000 42,311 43,648 46,006 Continuing N/A

Total 299,105 297,106 304,352 321,319 Continuing N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Test and Evaluation Support program
provides resources to operate the above Air Force teat activities
which are included in the Department of Defense (DOD) Major Range and

Test Facility Base (KRTFB). The MRTFB is a national asset which is
operated and maintained primarily for DOD test and evaluation

missions, but is also available to other users (other government
agencies, commercial industry, and foreign customers) having
requirements for its unique capabilities. Test facilities funded
within this program include wind tunnels, rocket test cells, space

chambers, armament ranges, climatic test facilities, avionics test
facilities, dry lakebed landing sites, and instrumented ranges.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project: 06RB. Arnold Engineering and Development Center
(AEDC): AEDC, located at Arnold AFB, TN, provides ground
environmental test support for Air Force aeronautical, missile
and space programs as well as other DOD agencies, government
agencies and industry programs. The center operates test

facilities comprised of wind tunnels, altitude rocket and turbine
engine cells, arc heaters, aeroballistic ranges, space chambers

plus administrative and technical support facilities.

(U) FY 1988 Accomplishments:
- (U) Major test efforts supported Peacekeeper, SICBM, Inertial

Upper Stage (IUS), Boost Surveillance Tracking System ,

Space Surveillance Tracking System (SSTS), Intelsat VI,
NASP, STOL Fighter Technology, F-16. F-15, B-IB,

Minuteman, Joint Cruise Missile, SDI, and the ATF.
- (U) Turbine engine programs included Fi00 Improved Perform-

ance Engine (IPE)/Component Improvement Program (CIP),

FIOO CIP, and Expendable Turbine Engine Concept (ETEC).
- (U) Continued support to flight dynamics, aeropropulsion,

space systems, store separations and munition programs.

- (U) The Aeropropulsion Systems Test Facility (ASTF) began
competitive testing of the two prototype ATF engines.

- (U) Design of the J-6 Large Rocket Test Facility continued.
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Program Element: 0605807F Budget Activity: 6 - Defense-
PE Title: Text and Evaluation Support wide Mission Support

(U) FY 1989 Planned Program:
- (U) AEDC will continue the development of DOD weapons systems

and technologies including Peacekeeper, ATF, SSTS,
STOLMTD, Minuteman, SDI, NASP, High Endoatmospheric
Defense Interceptor (HEDI), and classified programs.

- (U) Emphasis on turbine engine testing will involve the FIO0
IPE/CIP, ATY prototype engines and the AFWAL ETEC.

- (U) Continued support in the areas of flight dynamics,
aerospace propulsion, ordnance technology, and space.

(U) FY 1990 Planned Program:
- (U) Program support includes Peacekeeper, Minuteman, F-15E,

NASP, ATF, FI00, FI10, numerous classified programs and
other DOD service/Government Agencies.

- (U) Technology efforts include IR signature, flight dynamics
and foreign technology efforts.

- (U) Development of freejet propulsion testing capabilities
and construction of J-6 will continue.

- (U) Hypersonic test facility planning and development efforts
will continue.

(U) FY 1991 Planned Program:
- (U) FY 91 workload will be essentially the same as FY 90

except a marked increase in ATF and classified programs.

(U) Program to Completion: This is a continuing program.

2. (U) Project: 06ZA. Armament Division (AD): AD in located at Eglin
AFB, FL, and is responsible for Air Force nonnuclear armament
development. AD accomplishes technology research, engineering
development, test, evaluation, and initial acquisition of USAF
nonnuclear munitions. AD, as the USAF focal point for munitions
integration into aeronautical systems; conducts and supports USAF
weapons effectiveness testing, electronic combat testing, and
aeronautical systems testing.

(U) FY 1988 Accomplishments:
- (U) AD supported over 600 programs in FY 1988.
- (U) Supported development testing of conventional munitions

and electronic combat systems for the using commands.
- (U) Continued F-15 and F-16 munitions certification projects

(Seek Eagle), AMRAAM, AN/ALR-56C and AIM-9P-4 tests.
- (U) Tested the F-15E, Tactical Electronic Harefare System

(TEWS), the QF-106 full scale aerial target drone, the
Advanced Radar Warning Receiver (ARWR), and supported the
Hypervelocity Missile and the Inertial Guidance
Technology Demonstrations.

(U) FY 1989 Planned Program:
- (U) The workload for testing of electronic combat systems

will continue growing.
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Program Element: 06058077 Budget Activity: 6 - Defense-
PE Title: Test and Evaluation Support wide Mission Support

(U) Seek Eagle store certification testing on F-15 and F-16
aircraft will continue to support the tactical forces, as
will testing of AMRAAM and the QF-106.

(U) Additional test programs which will be supported will
include the Hardened Target Weapon, the Low-Cost Seeker,
the Joint Strategic Target Attack Radar System (JSTARS),
the Direct Airfield Attack Cluster Munition (DAACM) and
MC-130.

(U) FTY 1990 Planned Program:
- (U) Testing of major systems including AMRAAM, INEWS and

store certification on tne F-15 and F-16 will continue.
- (U) Additional test programs supported include the Autonomous

Guided Weapon and Miniature Laser Warning System.

(U) FY 1991 Planned Program:
- (U) Requested funds for AD in FY 1991 will sustain essential

test and evaluation support.
- (U) Support for, AMRAAM, DAACM and major electronic combat

systems will continue.
- (U) Support of the ALQ-131 Block II, GBU-15/12K Integration

and Peacekeeper Rail Garrison climatic evaluation will
begin.

(U) Program to Completion: This is a continuing program.

3. (U) Project: 06YA, Air Force Flight Test Center (AFFTC): The AFFTC,
located at Edwards AFB, conducts and supports development and
operational teat and evaluation of aircraft and aircraft systems,
aerospace research vehicles, unmanned miniature vehicles, cruise
missiles, parachute delivery/recovery systems, and cargo handling
systems. Support is provided to the Space Shuttle program and
other transatmospheric vehicles. AFFTC operates two instrumented
ranges: the Edwards Flight Test Range and the Utah Test and
Training Range (funded in PE 78019F by the O&M appropriation).
Additionally, AFFTC operates the USAF Test Pilot School.

(U) FY 1988 Accomplishments:
- (U) Testing included continuation of the B-IB, F-16 and F-15

Multi-Stage Improvement Program, B-52 strategic system
upgrades, cruise missile evaluations, classified programs
and technology efforts on the X-29 and AFTI-16.

- (U) Testing of the MC-130H and F-15E increased significantly.
- (U) Preparation for the C-17 and ATF Dem/Val accelerated.
- (U) Space shuttle landings and planning for the National

Aerospace Plane continued.
- (U) The Center was tasked to support some 200 to 250 aircraft

fleet mix, modernization and technology programs.
- (U) Support of operational cruise missiles testing continued.
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Program Element: 0605807F Budget Activity: 6 - Defense-
PE Title: Test and Evaluation Support wide Mission Support

(U) FY 1989 Planned Program:
- (U) Testing of B-IB, F-16, F-15, F-15E, cruise missile

evaluation, MC-130H, X-29, and AFTI-16 will continue.
- (U) Classified program testing increases significantly.
- (U) The F-Ill Avionics Modernization Program (AMP) starts

up.
- (U) Shuttle landings build to six per year.
- (U) Operational testing of cruise missiles continues.
- (U) Preparation for the B-2 first flight, C-17, Peace Pearl,

YA-7 and ATF continues.
- (U) The emergence of avionics intensive weapon systems which are entering

the development testing cycle presents new challenges to both ground
and flight test capabilities.

(U) F! 1990 Planned Program:
- (U) Testing of B-lB, B-2, F-16, F-15, F-15E, cruise missiles,

MC-130H, X-29, AFTI-16, and F-15 STOL will continue.
- (U) Classified program testing will increase significantly.
- (U) Preparation for the C-17, NASP, Peace Pearl and ATF

Dem/Val continues.
- (U) B-IB Electronic Warfare testing begins in the production

anechoic chamber and space shuttle support continues.

(U) FY 1991 Planned Program:
- (U) Testing of B-1B, B-2, MC-130H, F-15, F-15E, A-7F, F-Ill,

F-16, AFTI/F-16, X-29A, AFTI, F-15 STOL, ATF, Peace Pearl
and cruise missile evaluation will continue.

- (U) C-17 testing will begin.
- (U) NASP preparation will continue.
- (U) Classified program testing will continue at a high level.

(U) Program to Completion: This is a continuing program.

4. (U) Project: 06UC. 4950th Test Wing (4950 TW): The 4950th Test
Wing, Aeronautical Systems Division, Wright-Patterson AFB, OH,
performs flight tests of aircraft and airborne systems, supports
space vehicle tracking for the Air Force Systems Command's (AFSC)
Space Division, other DOD agencies, and the National Aeronautics
and Space Administration (NASA). The Wing operates AFSC's large
testbed aircraft and flight test aircraft modification facility.
Flight tests range from evaluations of electronic systems such as
radar, navigation, C3, etc., to aerodynamic and structural
evaluations of highly modified RDT&E aircraft. Staging out of US
and overseas bases, the Advanced Range Instrumentation Aircraft
(ARIA) fleet of eight aircraft provide telemetry support for the
NASA and DOD missile launches.

(U) FY 1988 Accomplishments:
- (U) EC-18B ARIA conversion tasks were completed.
- (U) The in-house integrated Computer Aided Design and

Manufacturing (CAD/CAM) system was used to conduct
engineering design and fabrication for flight test
aircraft modifications.
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(U) FTY 1989 Planned Program:
- (U) Continue ARIA and other flight test support for DOD &

NASA programs.
- (U) Continue support in fabrication/modification and flight

test to the Air Force Wright Aeronautical Laboratories
and other DOD and government organizations.

- (U) ARIA fleet will support a large backlog of space vehicle
launches as the Space Shuttle and expendable launch
vehicle flight operations ramp up from the 1988 level.

- (U) CAD/CAM capabilities will be improved, replacing older,
obsolete equipment in an orderly manner that will result
in increased engineering design throughput.

(U) FY 1990 Planned Program:
- (U) Continue ARIA flight test support to DOD & NASA programs

including Trident, STS, UK Polaris, SLCM, Peacekeeper,
MILSTAR, DMSP and the backlog of space launches.

- (U) Continue fabrication/modification and flight test support
to AFWAL, AFFTC, other DOD and government organizations.

- (U) Electronic Counter-Counter Measures Airborne Radar Test
Bed (ECCM/ARTB), one Cruise Missile Mission Control
Aircraft (CMMCA) and one Sonobuoy Missile Instrumentation
Location System (SMILS) aircraft are scheduled for
initial operational capability.

(U) FY 1991 Planned Program:
- The FY91 workload will increase as additional support

will be provided by the ECCM/ARTB, CMMCA and SMILS.

(U) Program to Completion: This is a continuing program.

(U) WORK PERFORMED BY: Primary contractors performing test support (test
center shown in parentheses) include: SVERDRUP Technologies, Inc.,
Schneider Scrvices, IL .. ano uaispan Field Services, Inc. (AEDC); RCA
Service (AD); Computer Science Corporation (CSC) (AFFTC); and
E-Systems (4950 TW).

(U) RELATED ACTIVITIES: The test organizations provide test and
evaluation support to Air Force programs and those of other Services
and government agencies. Depot Maintenance Industrial Funds to
support Air Force Systems Command test and evaluation aircraft is
contained in PE 0605863F, RDT&E Aircraft Support. Technical
capability improvement and modernization tasks are funded in PE
0604755F, Improved Capability for DT&E. Base operating support
funding for Arnold Air Force Station (AFS), TN, Eglin AFB, FL, and
Edwards AFB, CA, are funded in PH 0605894F, Real Property Maintenance
RDT&E, and PE 0605896F, Base Operations (RDT&E). T&E Investments for
some new tri-service common test capabilities are funded in PE
0604940D, Test Instrumentation Development. There is no unnecessary
duplication of effort within the Air Force or the Department of
Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable.

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable. 00806
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FT 1990/1991 IIUIAL IDtM USCIIPTI SIUISMIY

Program I3lement: 0060580U Budget Activity: #6-
PI Title: Advanced Systems Raxineering/Plamning Defense Wide MEsnion Support

A. (U) 11SOUICES ($ in Thousands)

Project
Number FT 1988 FT 1989 FT 1990 FT 1991 To Total
tIl Actual Estimate Estimate Estizate Complete Proaran
3360 Technical Support

3,144 3,270 3,236 3,429 Continuing TD
3361 Mission and System Planning

13o813 9,934 10,800 11.485 Continuing TID

Total 16,957 13,204 14,036 14,914 Continuing TSD

B. (U) 13111 DESCUIPTION OF ELEKMNT: This program is a modest investment to
evaluate alternative weapon system concepts and identify acquisition
strategies essential for effective planning of the Air forces'
acquisition development programs. Implementing FY 56 Congressional
direction to use appropriated funds, this type of force planning
focuses technology on the Air Forces' most urgent warfighting
requirements. Technologies which significantly enhance warfare
capabilities, which exploit adversary weaknesses, or which reduce
weapon system ownership costs are evaluated for incorporation into
system concepts. Studies evaluate system approaches and con-
figurations to determine limitations and development challenges.
Technical support to augment In-house analytical capabilities is also
provided.

C. (U) PIOGIAM ACCOMPLISHuENTS AND PLANS: Activities funded by Project 3360
Technical Support and Project 3361 Mission and System Planning are
Integrated into discrete projects. Total accomplishments and plans
are listed below:

(U) FT 1988 Accomplishmnots:
- (U) Determined requirements for ICBMs to successfully penetrate

future Soviet defenses end strike deeply buried targets
- (U) Analysed alternative son nuclear, high velocity missile con-

cepts for development
- (U) Assessed current serial refueling forces in future roles and

planned cost effective force modifications
- (U) Evaluted improvements to current air defense engagement systems

and high velocity missiles to attack projected threats to North
America

- (U) Defined survivable surveillance system concepts and technology
requirements against low altitude threats to North America

- (U) Developed satellite terminal technology requirements for

NILSATCOK
- (U) Assessed advanced spacecraft concepts to select those which

would reduce total costs while being compatible with both
expendible boosters and shuttle

00807
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Program Element: #O605O UIdget Activitys 06-
?I Title: Advanced Systems sanineerinta/Plasins Defense vide Mission Support

- (U) Evaluated alternative precision weepns concepts to reduce
procurement costs

Py 1969 Pleased Proaram
- (U) Ideatifying critical technologies and development schedule

for les-range, stand-off airfield attack weapons
- (U) Evaluating alternative concepts to enhance accuracy of con-

ventiomal cruise missiles for strategic alssions
- (U) Analysing utility of advanced air superiority missile con-

cepts in future battlefield and limited warfare environments
- (U) Applying artificial intelligence approaches to reduce the

number of operators of weapon system
- (U) Developing advanced transport concepts to replace aging

C-130s while significantly increasing productivity and
survivability

- (U) Assessing technology programs and concepts for next genera-
tion special operations aircraft to select best acquisition
strategy for reduced cost

- (U) Defining concepts to assure spece based system availability
and extend on-orbit life at lower cost

(U) VT 1990 Planned Proaram:

- (U) The planning process begins each fiscal year with a thorough
review of approved Alr Force requIrements, threat projec-
tions, techuological potentials, and other likely future
challenges for the Air Force. Studies are then reconmended
for funding that focus on the most serious near-, aid-, and
far-tears deficiencies. Because planning is a continuous and
iterative process and the environment is dynamic, a candidate
test of projects is continuously reviewed and updated to neet
national security objectives with final selections made at
the start of each fiscal year.

(U) T 1991 Planned Program:
- (U) See 11 1990 Planned Program above.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: Technical Support (Project 3360) is primarily
provided by the Aerospace Corporation, 31 Segundo CA, and the
MITI Corporation, Bedford nA. Mission and System Planning
(Project 3361) is performed by numerous system contractors and
analytical service companies which are selected at the beginning
of each year for one year periods or less.

(U) Related Activities:
- (U) Projects funded by this program element evaluate integrating

emerging technology of the S&T base into candidate systems
for concept exploration.

00808
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Program lemets 0O605808 Budget Activityt t6-
PU Title: Advanced $tes Knlineeriup/Plautint Defense Vide isitm Support

- (U) Conceptual studies and mission area aalyse. are the basis
for beginning engineering development programs.

- (U) There io no unnecessary duplication of effort vithin the Air
force or the Department of Defense.

(U) Other Appropriation Funds: lot Applicable.

(U) International Cooperative Assessments: Not Applicable.

00S09
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fY1990/1991 BImIlIAL Frz ICRITIVE Sl4G

Program Element: 0605809F
PE Title: Dynauic Coherent measurement SVstem (DYC)M) bAget Activity:6

Defense Wide
A. (U) RU(Ba, (S in Thousards) Mission Sumort

Number & FY1988 7T1989 FY1990 FY1991 To Total
Title Actual Estimate Estimate Estimate Qmzlete pr(r

4514 DYCG 7.471 9.146 4.968 3.177 5.926 30,688
Total 7,471 9,146 4,968 3,177 5,926 30,688

B. (u) miln DE=w ri F LE.., r: This test facility is required to
test operational low observable (LO) airborne platform. Additionally, thia
facility is required for acceptance testing of new LO systems and maintenance
of the LO capability of critical operational assets after modifications.

C. (U) PROGRAM A WLI* TS AND PLANS:

1. (U) 4514 DYNAMIC CRIT M.ASLEaR W SYSTEM: (same as section B.)

(U) FY 1988 Accmplishments:
- (U) Mite Sands Missile Range North Oscura Peak selected
- (U) Concept definition contract awarded

(U) F' 1989 Planned Program:
- (U) Purchase of long lead items
- (U) Award contract for facility modification, system

design and development, and site installation.

(U) F' 1990 Planned Proqram:
- (U) Start site construction and facility modifications.
- (U) Start subsystem level testing.

(U) FY 1991 Planned Proaram:
- (U) Site installation, system checkout and characterization
- (U) Initial operational capability.

(U) roram to Como1etioni
- (U) System refinement and adjustments.

(U) Work Performed By: AFSC, Electronic System Division, Hanscom AFl,
MA. Prime contractor is 3G& Special Projects, Las Vegas, Nevada.

(U) Related Activities: All system having signature modifications.
There is no mnecessary duplication within Air Force or DCD.

(U) Other Awrotriation Funds: Not Applicable

(U) International Cooerative Agreements: Not Applicable

00810
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FY 1990/FY 1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0605863F Budget Activity: 6-Defense-

PE Title: RDT&E Aircraft Support wide Mission Support

A. (U) RESOURCES ($ in Thousands)

Project FY 1988 FY 1989 FY 1990 FY 1991 To Total
Number Title Actual Estimate Estimate Estimate Complete Program
2111 Armament Division

8,016 8,508 9,303 8,863 Continuing N/A

2112 Air Force Flight Test Center
27,483 27,355 30,144 31,490 Continuing N/A

2114 4950th Test Wing 12,500 16,501 21,001 21,800 Continuing N/A
Total 51,999 52,364 60,448 62,153 Continuing N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: The RDT&E aircraft support program
provides resources for maintaining Air Force Systems Command assigned
test and test support coded aircraft which are included as a portion of

the Department of Defense Major Range and Test Facility Base. Funds pay
for depot level type maintenance such as: Programmed Depot Maintenance
(PDM), the calendar-based cyclic scheduling of aircraft into depots for
update/inspection; modifications and Time Compliance Technical Orders

(TCTO); engine overhauls; exchangeables (recoverable components, such as
fuel pumps and electric motors, returned to the depots for repairs);
depot provided area assistance; and assorted equipment support that

requires DMIF reimbursement. This program currently supports 202 RDT&E
aircraft of 24 different types. Most of these aircraft are unique

(pre-production, one-of-a-kind, etc.), and are highly modified and

uniquely instrumented.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project: 2111, Armament Division (AD): The Armament Division (AD),
Eglin AFB, FL, is the prime USAF organization responsible for
nonnuclear munitions armament development. AD accomplishes RDT&E
and initial acquisition of USAF nonnuclear munitions; is the USAF
focal point for munitions integration in aeronautical systems; and

conducts USAF weapons effectiveness testing and electromagnetic
warfare testing. AD currently has the following types and

quantities of test/test support aircraft assigned: A-IOA(2);

C-130A(l); F-4D(5); F-4E(2); F-15A(1); F-15B(1); F-15C(l); F-15D(l);
F-15E(2); F-16A(6); F-16E(l); F-16C(3); F-16D(1); F-IIIE(2);

UH-IN(2); and T-38A(5). Total aircraft assigned: 37.

(U) FY 1988 Accomplishments:
- (U) Programmed Depot Maintenance (PDM) accomplished on one F-4D.
- (U) TCTOs on 3 A-10s, I C-130A, 4 F-4s, 3 F-lls, and I T-38.
- (U) An inspection was accomplished on two UH-INs.

- (U) AD had 5,820 flying hours which generated corresponding

engine overhaul and exchangeable requirements.

(U) FY 1989 Planned Proaras;
- (U) PDM on one F-4D, one F-15A and one F-ill.

- (U) One F-15 is scheduled for Speedline.

- (U) T~o UH-INs will have a condition inspection. 00811
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Program Element: 0605863F Budget Activity: 6-Defense-
PE Title: RDT&E Aircraft Support wide Mission Support

- (U) TCTOs will be done on six T-38s.
- (U) AD has projected 6,903 flying hours which will generate

corresponding engine overhaul and exchangeable requirements.

(U) FY 1990 Planned Program:
- (U) PDM will be done on one F-4D, one F-IIE and two F-15s.
- (U) TCTOs on 3 F-16As, I F-16C, 6 T-38As, 2 A-10s 2 F-lllEs and

I UH-IN.

- (U) AD is projecting to fly 7,305 hours, which will generate
corresponding exchangeable/engine overhaul requirements.

(U) FY 1991 Planned Program:
- (U) PDM will be done on one C-130A and one F-4E.
- (U) TCTO on 5 F-16s, 5 T-38s, I C-130A, I UH-IN and 2 A-10s.
- (U) AD is projecting 7,299 flying hours, which will generate

corresponding exchangeable and engine overhaul requirements.

(U) Program To Completion: This is a continuing prngram.

(U) WORK PERFORMED BY: Depot level maintenance is performed either
organically (by the Air Force Logistics Command (AFLC) Air
Logistics Centers (ALCs)) or contractually (with the ALCs
negotiating/administering the contract). Organically, work is
performed at five AFLC ALCs Contractually, work is performed
by McDonnell Douglas Corp., Tulsa, OK; Boeing Military Airplane
Company, Wichl'a, KS; Lockheed, Marietta, GA; Hayes
International, Birmingham, AL; and Vought Corp., Dallas, TX.

(U) RELATED ACTIVITIES: Operations of the aircraft supported by
this program is in Test and Evaluation Support, PE0605807F.
There is no unnecessary duplication of effort within the Air
Force or Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable.

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.
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Program Element: 0605863F Budget Activity: 6-Defense-
PE Title: RDT&E Aircraft Support wide Mission Support

2. (U) Project: 2112, Air Force Flight Test Center (AFFTC): The Air Force
Flight Test Center (AFFTC), Edwards AFB, CA, conducts and supports
tests of aircraft and aircraft systems, aerospace research vehicles,
remotely piloted vehicles, cruise missiles and parachute
delivery/recovery systems. Support for the Air Force Flight Test
Center (AFFTC) aircraft located at the 6514th Test Squadron at Hill
AFB, UT, is also funded within project 2112. The AFFTC currently
has the following types and quantity of test/test support aircraft
assigned: A-7D/F(ll), NA-37B(3), B-1(3), B-52G(l), B-52H(l),
FB-111A(1), C-130B(2), C-130H(5), C-130U(1), F-4C(4), RF-4C(5),
F-4D(2), F-4E(10), F-15A(4), F-15B(2), F-15D(2), F-15E(3), F-16A(7),
F-16B(9), F-16C(7), F-16D(2), F-IIA(1); F-IID(3); F-111E(1),
EF-IIIA(I), H-IH(7), H-3E(3), H-53Q(2), T-38A(22), UV-18B(1), and
U-6(1). Total aircraft assigned: 129.

(U) FY 1988 Accomplishments:
- (U) PDMs were accomplished on three F-4s, and two F-Ills.
- (U) Two F-15s received Speedline and TCTOs.
- (U) One A-37 had Analytical Condition Inspections done, and two

H-Is had a condition inspection accomplished.
- (U) TCTOs/modifications on 2 C-130s, 2 F-15s, and 4 T-38s.
- (U) AFFTC had 23,945 flying hours which generated corresponding

engine overhaul and exchangeable requirements.

(U) FY 1989 Planned Program:
- (U) PDM will be done on two C-130s, four F-4s and one F-1ID.
- (U) TCTOs/MODs on nine A-7s, one A-37 and two T-38s.
- (U) Analytical Condition Evaluation (ACE) on two HH-lHs.
- (U) AFFTC projects 28,660 flying hours which will generate

corresponding engine overhaul and exchangeable requirements.

(U) FY 1990 Planned Program:
- (U) PDM on I C-130B, I HC-130H, I NC-130H, 1 NF-4C, 2 NRF-4Cs, 2

F-4Es and I HH-IH scheduled for On-Condition Maintenance.
- (U) Nine H-Is are scheduled for ACE.
- (U) TCTOs will be done on four A-7s, one C-130H, two RF-4Cs, two

F-15s, two F-16s, one F-111D and one HH-IH.
- (U) PDM on one F-4C will be accomplished.
- (U) AFFTC is projecting 28,413 flying hours which will generate

corresponding exchangeable and engine overall requirements.

(U) FY 1991 Planned Program:
- (U) PDM on I C-130B, 2 NF-4Cs, I F-4D, I RF-4C, 3 F-4Es, 2

F-15s, and 1 F-IIID.
- (U) Nine H-Is will have ACEs.
- (U) TCTOs on 5 A-7s, 14 F-15s, 4 F-16s, 3 C-130s, I HH-IH.
- (U) AFFTC is projecting 27,458 flying hours which will generate

corresponding exchangeable/engine.

(U) Program to Completion: This is a continuing program.
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Program Element: 0605863F Budget Activity: 6-Defense-
PE Title: RDT&E Aircraft Support wide Mission Support

(U) WORK PERFORMED BY: Depot level maintenance is performed either
organicall) (by the Air Force Logistics Command (AFLC) Air
Logistics Centers (ALCs)) or contractually (with the ALCs
negotiating/administering the contract). Organically, work is
performed at five AFLC ALCU. Contractually, work is being
performed by McDonnell Douglas Corp., Tulsa, OK; Boeing Military
Airplane Company, Wichita, KS; Lockheed, Marietta, GA; Hayes
International, Birmingham, AL; and Vought Corp., Dallas, TX.

(U) RELATED ACTIVITIES: Operations of the aircraft supported by
this program is in Test and Evaluation Support, PE0605807F.
There is no unnecessary duplication of effort within the Air
Force or Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable.

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

3. (U) Project: 2114. 4950th Test Wings The 4950th Test Wing,
Aeronautical Systems Division, Wright-Patterson AFB, OH, performs
flight tests of aircraft and airborne systems, supports space
vehicle tracking for the Space Division and other DOD and National
Aeronautics and Space Administration organizations. The 4950th Test
Wing currently has 36 test support aircraft assigned: C-18A(2);

EC-18B(5); C-135A(9); C-135E(7); C-141A(4); T-37B(I); T-39A(2); and
T-39B(6). Total assigned: 36. Aeronautical Systems Division,
Wright-Patterson AFB, OH, is responsible for aircraft leased to

contractors, loaned to other Government agencies, or furnished to
contractors under Government Furnished Property (GFP) clauses. The

Air Force programs and pays for support of these aircraft through
the 4950th Test Wing account. Based on current and projected FY
1989/90/91 contracts and agreements, AFSC is responsible for costs
associated with one NC-131H, one NF-II1A, and one NT-33A. Cost for
these aircraft are included in the 4950 Test Wing Project.

(U) FY 1988 Accomplishments:
- (U) PDMa on one C-18, three C-135s, and one NF-IIIA.
- (U) ACE, corrosion control and life extension mods on I T-39.
- (U) TCTOs/mods were done on four C-135s and six T-39Bs.
- (U) The 4950th Test Wing had 8,041 flying hours which generated

corresponding engine overhaul and exchangeable requirements.

(U) FY 1989 Planned Program:
- (U) Two C-18s, four C-135s, and two C-141 will receive PDM.
- (U) ACE/corrosion/Life Extension Mod is scheduled on two T-39s.
- (U) The 4950th Test Wing is projecting 9,020 flying hours which

will generate corresponding engine overhaul and exchangeable

requirements.
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Program Element: 0605863F Budget Activity: 6-Defense-
PE Title: RDT&E Aircraft Support wide Mission Support

(U) FY 1990 Planned Program:
- (U) PDM will be done on one C-18, three C-135s, one C-141.
- (U) Corrosion & Life Extension Mod will be done on one T-39.
- (U) TCTOs will be done on five C-135s and two C-141s.
- (U) 4950th is projecting 8,810 flying hours, which generate

corresponding engine and exchangeable overhaul requirements.

(U) FY 1991 Planned Program:
- (U) PDM will be done on two C-18s, and four C-135s.
- (U) TCTOs will be done on five C-135s, and two C-141s.
- (U) 4950th is projecting 8,892 flying hours which will generate

corresponding exchangeable and engine overhaul requirements.

(U) Program to Completion: This is a continuing program.

(U) WORK PERFORMED BY: Depot level maintenance is performed either
organically (by the Air Force Logistics Command (AFLC) Air
Logistics Centers (ALCs)) or contractually (with the ALCs
negotiating/administering the contract). Organically, work is
performed at five AFLC ALCs. Contractually, work is being
performed by McDonnell Douglas Corp., Tulsa, OK; Boeing Military
Airplane Company, Wichita, KS; Lockheed, Marietta, GA; Hayes
International, Birmingham, AL; and Vought Corp., Dallas, TX.

(U) RELATED ACTIVITIES: Operations of the aircraft supported by
thim program is in Test and Evaluation Support, PE0605807F.
Tnere is no unnecessary duplication of effort within the Air
Force or Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable.

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0605894F Budget Activity: 6-Defense-Wide
Title: Real Property Maintenance Mission Support

Activity (RPMA)

A. (U) RESOURCES ($ in Thousands)
Project
Number & Ff 1988 EY 1989 JY 1990 Y1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

8941 Operation of Utilities
14,658 16,487 17,306 17,784 Continue TBD

8942 Maintenance and Repair of Real Property
44,663 43,030 51,280 49,507 Continue TBD

8943 Minor Construction 6,255 3,455 5,320 4,917 Continue TBD
8944 Other Support 12,888 15,738 23,846 24,244 Continue TBD
Total 78,464 78,710 97,752 96,452

B. (U) BRIEF DESCRIPTION Of ELEMENT: The Real Property Maintenance Activity
(RPMA) account provides resources for Air Force Systems Command (AESC)
owned bases for support of utility operations; maintenance, repair, and
minor construction of facilities; and other civil engineering services.
The bases funded by this program element are Edwards AFB, CA; Eglin AFB,
FL; and Arnold AFB, TN.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 8941, Operation of Utilities: This project supports both
purchased and base produced utilities. The purchased utilities
include electricity, gas, water, and sewage treatment. Our
base-produced utilities consist of the operation of utility plants,
distribution systems, water/sewage treatment, prime/back-up power,
refrigeration/air conditioning, airfield lighting, and fuel
distribution system.

(U) FY 1988 Accomplishments:
- (U) FY88 was the first effective year of this program element.

Previously this effort was supported in PEs 0605806F and
0605807 F.

- (U) This project funds botn the purchased and base-produced
utilities for Eglin APB, FL and Edwards AFB, CA.

(U) EY 1989 Planned Program:
- (U) Continuing level of effort.

(U) 1Y 1990 Planned Program:
- (U) Continuing level of effort.

(U) fY 1991 Planned Program:
- (U) Continuing level of effort.
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Program Element: #0605894 1 Budget Activity: 6-Defense-Wide
Title: Real Property Maintenance Mission Support

Activity (RPMA)

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By:
- (U) In-house work force and various utility companies such as

Southern California Edison.

(U) Related Activities:
- (U) Program Element #06058071, Test and Evaluation, provides the

mission funds for utilities at Arnold AYB, TN due to the
fact that mission support consumes almost all utility
efforts.

2. (U) Project 8942, Maintenance and Repair of Real Property: This
project funds the recurring maintenance and repair of extremely
complex test facilities to prevent deterioration, damage, and to
ensure preservation of Air Force facility investments. This
project also provides for repair of damaged facilities/facility
components and extends the effective life of the facilities.

(U) FY 1988 Accomplishments:
- (U) Minimal dollars were available in this project to ensure

adequate maintenance and repair of our facilities.
- (U) Due to this low level of support the Backlog of Repair

and Maintenance grew to $62 million by the end of the year.

(U) FY 1989 Planned Program:
- (U) Continue prior year level of effort.
- (U) Backlog is estimated to increase to $72 million.

(U) FY i,90 Planned Program:
- (U) The backlog continues to increase but at a slower

rate of growth due to an increased level of
fun d in g.

(U) iY 1991 Planned Program:
- (U) Continue decreasing the rate of growth in the Backlog of

Repair and Maintenance projects.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By:

- (U) In-house work force and various contractors.

(U) Pelatad Activities:

- (U) PE 06058071, Test and Evaluation, provides the mission

funds for civilian personnel at Arnold ArB, TN due since
rission support consumes almost all personnel efforts.
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Program Element: #0605894F Budget Activity: 6-Defense-Wide
Title: Real Property Maintenance Mission Support

Activity (RPMA)

3. (U) Project 8943, Minor Construction: This project adapts facilities
to current mission needs/standards through additions, alterations,
replacements, relocations, and new facilities. The funded cost of
each undertaking cannot exceed $200 thousand.

(U) IY 1988 Accomplishments:
- (U) Provides funding for minor construction of facilities via

in-house or contractor resources.

(U) FY 1989 Planned Program:
- (U) Level of effort to satisfy minimum mission requirements.

(U) FY 1990 Planned Program:
- (U) Continued level of effort.

(U) FY 1991 Planned Program:
- (U) Continued level of effort.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed B,:

- (U) In-house work force and various contractors.

(U) Related Activities:
- (U) PE 0605807t, Test and Evaluation, provides the mission

funds for civilian personnel at Arnold AFS, TN due since
mission support consumes almost all personnel effbrts.

4. (U) Project 8944, Other Support: The final project provides resources
for such Civil Engineering services as snow removal, custodial,
fire protection, refuse collection, entomology, leases, and
environmental compliance.

(U) FY 1988 Accomplishments
- (U) This is a -must pay" account to provide health and safety

services for base personnel.

(U) rf 1989 Planned Program:

- (U) Continued level of effort.

(U) IY 1990 Planned Program:

- (U) Continued level of effort.

(U) FY 1991 Planned Program:
- (U) further continuation of the level of effort.
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Program Element: #0605894 1 Budget Activity: 6-Defense-Wide
Title: Real Property Maintenance Mission Support

Activity (RPMA)

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By:
- (U) In-house work force and various contractors. The major

contractors in the Real Property Maintenance Activity
account are Powell Sanitation Services, Niceville, JL;
Management Technical Services, Camarillo, CA; and Schneider
Services, Inc., Pittsburgh, PA.

(U) Related Activities:
- (U) None.

(U) Other Appropriation Funds:
- (U) Not Applicable.

(U) International Cooperative Agreements:

- (U) Not Applicable.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0605896F Budget Activity: #6-
PE Title: Base Operation RDT&E Defense-Wide

Mission Support

A. (U) RESOURCES ($ in Thousands)

Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program

XXXI Base Operating Support
Total 60,808 59,881 67,780 65,364 Continuing N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element provides base
operating support at three Air Force Systems Command major range and
test facility bases which are national assets--Eglin AFB FL, Edwards
AFB CA, and Arnold AFB TN. The program finances pay of people,
administrative support, security and guard services, dormitories,
billeting, food services, transportation, and motor pools. Other
functions supported by this program element include comptroller,
chaplain, personnel, supply, documentation, publication, printing and
family support centers. Family support centers are responsible for
providing service members and their families assistance in coping
with the demands of Air Force life. This support enhances mission
readiness, increases productivity, and improves retention of the
career member.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Continued to maintain on-going level of efforts in base

operations support (BOS) for three AFSC bases.
- (U) An additional family support center was activated at Eglin

AFB FL.

2. (U) FY 1989 Planned Program:
- (U) This is a continuing level-of-effort program to provide BOS

for Eglin AFB FL, Edwards AFB CA, and Arnold AFB TN.
- (U) Resources are required to sustain base operating activities

in support of AFSC's test mission.
- (U) Family support center will continue to provide critical

quality-of-life services for the enhancement of mission
readiness.

3. (U) FY 1990 Planned Program:
- (U) Continues level-of-effort program to provide BOS for Eglin

AFB FL, Edwards AFB CA, and Arnold AFB TN.
- (U) Includes funds for purchase of a base level computer system

for Arnold AFB TN.
- (U) Family support center continues to provide quality-of-life

service.
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Program Element: #0605896F Budget Activity: #6-
PE Title: Base Operation RDT&E Defense-Wide

Mission SuDDort

4. (U) Program to Completion:
- (U) This is a continuing level of effort program.

5. (U) Work Performed by: Primary contractors performing support in
this program include United Management Service, Inc., Toledo,
OH; JRW Enterprises, Portsmouth, VA; Better Service Company,
Norcross, GA; and Desert Office, Lancaster, CA.

6. (U) Related Activities:
- (U) PE #0605807F, Test and Evaluation, provides mission support

funds for three AFSC bases: Edwards, Eglin and Arnold.
- (U) PE #0605894F, Real Property Maintenance, provides civil

engineering activities to include facility projects for the
three AFSC R&D managed and supported bases.

- (U) There is no duplication of effort within the Air Force or
the Department of Defense.

7. (U) Other Appropriation Funds: Not applicable.

8. (U) International Cooperative Agreements: None.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 030511SF Project Number: XXXl
PE Title: Satellite Control Budget Activity: -"gr-Defense Wide Mission

Facility (SCF) Support

A. (U) RESOURCES ($ in Thousands)
Project Title SCF
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program

SC? § 885 3'f -Tr77M Cont. TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
SCF program funds the development, acquisition, and continuing support
to a highly reliable national satellite tracking, telemetry and
commanding capability in support of developmental and operational
satellite systems. The SCF is evolving to the Air Force Satellite
Control Network (AFSCN). The AFSCN is a global network of
instrumentation systems, antennas, communications and computer systems
required to support a growing inventory of increasingly complex space
vehicles which support operational forces in peace and wartime.

C. (U) PROGRAM ACOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) Continued to provide sustaining engineering and development of
network hardware/software modifications to meet evolving satellite
program requirements.

- (U) Continued transition of satellite programs from the old data
systems configuration to a new computer configuration.

- (U) Installation and checkout of equipment in the Automated Remote
Tracking Station (ARTS) Thule and Colorado stations completed and
developmental testing successfully accomplished.

- (U) ARTS Colorado and Thule tracking stations accomplished initial
operational test and evaluation.

- (U) ARTS Acquisition II contract awarded August 88. Initiated
acquisition of new Diego Garcia station and the upgrade of two
existing stations.

(U) FY 1989 Planned Program:
- (U) Provide sustaining engineering and development of network
hardware/software modifications to meet evolving satellite needs.

- (U) Continue transition of satellite programs from the old data
systems configuration to a new computer configuration.

- (U) Install and checkout equipment in the Northern Europe Station
and achieve station IOC. Completes ARTS Acquisition I stations.

- (U) Initiated upgrade of second increment of three tracking stations
under ARTS Acquisition II.

- (U) Plan for the Advanced Satellite Control System (ASCS) with focus
on operational capabilites necessary for interoperable, enduring
satellite control in peace and war.
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Program Element: 030511OF Project Number: Xxxi
PE Title: Satellite Control Budget Activity: -Defense Wide Mission

Facility (SCF) Support

(U) FY 1990 Planned Program
- (U) Provide sustaining engineering and development of network

hardware/software modifications to meet evolving satellite
program requirements.

- (U) Continue transition of satellite programs from the old data
systems configuration to a new computer configuration.

- (U) Initiate upgrade of third increment of three stations under
ARTS Acquisition II.

- (U) ASCS planning discontinued due to OSD reduction.

(U) FY 1991 Planned Program
- (U) Provide sustaining engineering and development of network

hardware/software modifications to meet evolving satellite
program requirements.

- (U) Continue transition of satellite programs from the old data
systems configuration to a new computer configuration.

- (U) Initiate upgrade of fourth increment of two stations under
ARTS Acquisition II.

- (U) ARTS Diego Garcia tracking station IOC.
- ASCS planning discontinued due to OSD reduction.

(U) Program to Completion
- This is a continuing program.

D. (U) WORK PERFORMED BY: In-house efforts will be accomplished by Air
Force Systems Command Space Division, Los Angeles, CA. Principal contractors
are: Ford Aerospace Corporation (FAC), Sunnyvale, CA, provides study and
development analysis for the range facilities and communications; UNISYS
Corporation, Camarillo, CA, provides computer software/hardware integration;
Space Applications Corporation, San Jose, CA, provides system engineering
integration and test analysis; International Business Machines Corporation,
Gaithersburg, MD, provides command and control sustaining engineering; Ford
Aerospace Corporation, Sunnyvale, CA, provides development and acquisition of
the ARTS program.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF Impact on System Capabilities Impact on Schedule Impact on
CH~ANGE IFY 1990 (ostl

Tech None None -18,700

Schd None +2 years -81,560

Cost None None 0
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Program Element: 0305110F Project Number: XXXl
PE Title: Satellite Control Budget Activity: 6-Defense Wide Mission

Facility (SCP) Support

NARRATIVE DESCRIPTION OF CHANGES
1. (U) TECHNICAL CHANGES: RDT&E Sustaining engineering funds for

new AFSCN computer system transferred to O&M by OSD based
on Congressional direction.

2. (U) SCHEDULE CHANGES: (a) ARTS station IOCs delayed one
year consistent with OSD budget reductions. (b) ASCS
planning and development slipped to FY 92 consistent with
Air Force and OSD TOA reductions. (c) Transition of
satellite programs to new computer system delayed minimum
of two years consistent with Air Force, OSD, and
Congressional reductions.

3. (U) COST CHANGES: Not Applicable

F. (U) PROGRAM DOCUMENTATION:
Multi-Command Required Operational Capability (MROC) for Integrated
Satellite Control System (ISCS) 4-88, Sep 88

G. (U) RELATED ACTIVITIES:
- (U) Satellite Control Network and non-DCS telecommunications

program activities are in PE 0305151F, (SCF Telecommunications).
- (U) Real property maintenance activities are in PE 0305894F,

(Real Property Maintenance, AFSC.)
- (U) Base operating support is in PE 0305896F, (Base Operating

Support, AFSC).
- (U) Consolidated Space Operations Center, PE 0305130F, will share

control functions with the Consolidated Space Test Center.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands)
FY 1988 FY 1989 FY 1990 FY 1991 Total
Actual Estimate Estimate Estimate Program

Other Procurement, BA 83
Funds 81285 53513 74173 45781 TBD

Military Construction 7,500 8,800 20200 4000 TBD

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

- (U) Automated Remote Tracking Station (ARTS) June 1984
Contract Award

- (U) Command and Control Sustaining Engineering January 1986
Contract Award

- (U) ARTS-Thule Tracking Station Initial March 1988
Operational Capability

(U) ARTS Acquisition II Contract Award August 1988
- (U) ARTS-Diego Garcia Station IOC December 1990
- (U) ARTS Modification of Existing Stations 1990 - 1994
- (U) ARTS-Full Operational Capability September 1994
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Ey 1990/1991 BIMJIAL RDI'E DESCIPME -%H4RY

program~ Element: #0305119 Project: # N/A
PE Title: SPAE BOOE~RS Budget Activity: #6-8 neWieMsin r

Project Title: Space Boosters

FPU7-JLAR NAtME: EXPEMBLE LMLUi VEHICLES (ELVS)

A. (U) SC1EMXE/BU=~ flEUMMTN ($ In Th~aSandS):

SCHEDULE FY 1988 BY 1989 BY 1990 By 1991 ToC~lt
Program Final
Milestonies Titan 34D

Launch _ _ _

Engineer- Titan II Delta II ILC- Titan IV/Nt AlaJI Titan ~IV2d
ing First launch Jan 89 ILC IL - Jan 91 pad(SLC-40)
Milestones Sep 88----- ---- Vandenberg -- -- ----- Cape

Titan IV/flJS Mar 90 Titan IV Canaveral
ILC - Cape Centaur 1 Qtr BY 92

-- -- ---- Canaveral, ILC Cape ------
Titan 34D Jan 89 Canaveral- Titan IV 2d
Flights Dec 90 pad (SLJC-7)
Resumre (Oct Vandenberg
& Nov 87) _____ 1 Qtr BF' 95,

M&E N/A N/A N/A N/A N/A
Milestones__ _ __ _ _ __ _ _ __ _ _ ___
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Program Element: #0305119F Budget Activity: #6 Defense Wide
PE Title: Spam Bowtrs Mission SuRort

BY 1988 FY 1989 FY 1990 FY 1991 1 ete
trc Award Atlas Delta II Atlas II Atlas II Atlas II

Mile- II Jun 88 option Jan 89 option option option
stones - Oct 89 Oct 90 (annual)

Titan II Atlas II
option Oct 87 option Oct 88

Titan IV Titan IV
Restructure follow-on buy

Dec 87 Jun 89

Delta II
option Jan 88
FUDr BY 1988 FY 1989 FY 1990 FY 1991 Program

($000) Total
Major Delta I163200 Delta II 4700 Delta II 7400 Delta II 3nO (To
Con- Titan II 5200 Titan II 5500 Titan II 2800 Titan II 7400 ctaplete)
tracts Atlas 1135300 Atlas II 31200 Atlas II 1100 Titan IV

Titan IV Titan IV Titan IV 162253
327497 396925 348281

Support 3300 9500 8900 4000
Contract
In-House 9800 7100 8600 10500

GTitan IV 6800 TIV QPQ 4867 Titan IV22900
Other Atlas II 500 Atlas II 8300 Atlas II 2400 TIV QPQ 46097

Delta II 100 Delta II 2600 Delta II 6200
DII QPQ 19000 DII M 13000

Total 451697 473225 405948 272650

B. (U) :F DESMIPTICN CF MISSICN P3WnO4W AND SYSIThM CAPABILITIES:

National security requirements dictate a contiuing, highly reliable
means of placing critical Department of Defense (DCD) satellites
into required orbits. Assured access to space, directed by the
President in the National Security Launch Strategy, will be ac-
coplished through. th use of a robust mix of Expendable Launch
vehicles (ELVs) in this program and by the Space Transportation
System. The Space Boosters program provides development, proourswrit
and launch of DOD ELVs, including Titan IV, Titan 34D, Delta II, and
the Atlas II at Cape Canaveral AFS (OCCFS), Florida and Titan IV,
Titan -4D, Titan II Space Lamch Vehicle (SLV) and Atlas E at
Vande. -erg AFB, California. Major developamt effortz include the
following: Titan IV developnent of three different configurations
(Inmrtial Upper Stage, Cetaur Upper Stage and No Upper Stage),
payload fairings, Centaur upper stage, and solid rocket motor
upgrade (SENU); Titan II SLV subsystem modifications; Delta II
upgrades, composite solid rocket motor cases, liquid rocket engine
changes and ne payload fairings. Procurement of 41 Titan IVs,
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Program Element: #0305119F Budget Activity: #6 Defense Wide
PE Title: Space Boo rs Mission Suport

development and modification of 17 Titan II SLVs, development and
procurement of up to 24 Delta IIs and planning for up to 11 Atlas II
launches are ongoing. The Delta II and Titan IV programs also are
providing ELVs for NASA through the Quid-Pro-Quo (QPQ) agreeent
between DoD and NASA. This program also provides for engineering
support of active launch programs and post-flight assessment of rDC
ELVs to maintain their high demonstrated reliability. A summary ELV
performance capabilities, by booster type, follows:

PERORMANC
OSTR/CaFIGURATIN MISSICN ORBIT (lbs to orbit

Titan IV/Centaur Geosynchrcrncs 10,200
Titan IV/Inertial Upper Stage Geosynchroncus 5,290
Titan IV/No Upper Stage (NUS) Low Easterly 39,100
Titan IV/NUS Low Polar 31,100
Titan 34D/Transtage Geosynch rnOUS 4,100
Atlas II Geo-Transfer 5,800
Delta II Semi-Synchronous 2,500
Titan II Space Launch vehicle Low Polar 4,200
Atlas E Low Polar 1,750

C. (U) PRCGRAM ACtTIAPLISHaM4 S AND PLANS:

1. (U) FY 1988 Accomplishments:

- (U) Delivered the first Titan IV and Titan II SLV to their launch
sites for assembly and test.

- (U) Continued Titan IV, Titan II SLV and Delta II development.
- (U) Awarded Atlas II contract (MLV II) and initiated development.
- (U) Successfully launched first Titan II SLV from Vandenberg APB.
- (U) ompleted pathfinder operations for first Titan IV launch.
- (U) Began development of the Titan IV solid rocket motor upgrade

program.

2. (U) FY 1989 Planned Program

- (U) Continue Development of Delta II, Atlas II, and Titan IV
- (U) Ldunch First Delta II aid Titan IV launch vehicles
- (U) Continue Centaur upper stage and Titan IV SMJ development
- (U) Complete Design studies for Space Launch omiplex (SIC) - 7

launch pad for Vandenberg AFB

3. (U) FY 1990 Planned Program:

- (U) Begin modification of S12-40 at C00kn
- (U) Begin construction of SLC-7 at Vandenberg AFB
- (U) Deliver first Titan IV Centaur Upper Stage
- (U) Begin Construction of Solid Motor Assembly Building (SMAB) at

CCAF
- (U) Launch first Titan IV from Vandenberg AB
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Program Element: #0305119F Budget Activity: #6 Defense Wide
PE Title: space Boosers Mission Suport

4. (U) FY 1991 Planned Progra:

- (U) Oxmplete Modification of SLC-40 and SMAB
- (U) Launch first Atlas II launch vehicle
- (U) Launch first Titan IV Centaur vehicle from OMFS

5. (U) Program Plan to COmletion

- (U) This is a continuing program
- (U) Continue to support Titan II, Titan IV, Delta II,and Atlas II

flight assessment, reliability maintenance aid obsolete
caunxnent replacement until all vehicles have been lainched

- (U) omplete development efforts on Delta II, Atlas II and
Titan IV

D. (U) WORK P 3RnMED BY: Air Force Systems Command's Space Division, Los
Angeles AFB, CA is responsible for program management. Systems
Engineering is provided by the Aerospace Corp, El Segundo, CA. Titan
Contractors include Martin Marietta Astronautics Group, Denver, C0;
AeroJet Techsystems Co., Sacramento, CA; McDonnell Douglas Astronaut-
ics Corp, Huntington Beach, CA United Technologies Chemical System
Division, Sunnyvale, CA; Hercules Corp, Magna, UT; General Motors
Delco Electronics Division, Santa Barbara, CA; General Dynanics
Convair Division, San Diego, CA; and Boeing Aerospace Corp, Seattle,
wA. Delta 11 prime contractor is McDonnell Douglas Astronautics
Corp, untington Beach, CA with subcontracts to Rockwell InternatiOn-
al Rocketdyne Division, Canoga Park, CA; Aerojet TechsysteMs CO,
Sacramento, CA; General motors Delco Electronics Division, Santa
Barbara, CA; Morton Thiokol Corp, alntsville, AL and Elktn, MD; and
Hercules Corp, Magna, UT. Atlas E and Atlas II contractors are
General Dynamics Convair Division, San Diego, CA and Rockwell
International Rocketdyne Division, Canoga Park, CA.

E. (U) c4MPARISctN WITH AMENDED FY 1988/89 DESCRITVE SUMMARY:

YPEoF IPact of Schedule os
CAG Sytem Capailities I FY 1990 ost

Tech Noneoe Non~e
Schd None Titan IV/ILC moved to None

Jan 89; Titan IV/Centaur
ILC moved to Dec 90;
Delta II ILC moved to Jan 89

Ost Nae None None

NARRATIVE DESCRIPTrIC OF CHAE
1. TECIVICAL CANE: None
2. 3QzXJLE CHANGES: All changes due to first vehicle launch processing

delays
3. CST CHACES: None

00U2S
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Program Element: #0305119F Budget Activity: #6 Defense Wide
PE Title: Space B ersMissin Support

F. (U) PROGRAM DIaNEN1CN:

- (U) National Space Policy, January 1988

G. (U) RELATED ACTIVIT: * Note: Asterisks indicate related activities
which reimburse the Space Boosters Program for expendable launch
vehicle services

- (U) Classified space program*
- (U) Defense Satellite Ocmunicaticns System (PE 0303110F)
- (U) Global Positioning System (PE 0305165F)
- (U) Defense Meteorological Satellite Program (PE 030516F)
- (U) Defense Support Program (FE 0102431F)
- (U) Milstar (PE 0303603F)
- (U) Space Test Program (PE 0603402)
- (U) The National Oceanic and Atmospheric Administration polar orbiting

meteorological satellites*
- (U) There is no unnecessary duplication of this effort within the Air

Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS

FY 1988 FY 1989 FY 1990 FY 1991 FY 1992 Total
Actual Actual Estimate Estimate Estimate P

Missile 713,012 597,677 446,867 456,231 933,473 continuing
Procurement, BA 5

Other Procurement 0 0 3,000 10,000 10,000 26,000
BA 83

Military Construction 0 0 106,000 48,000 44,000 218,000

Operation and 160,538 250,880 271,969 277,238 335,571 continuing

Maintenance

I. (U) IMMTIONAL CXPERA=TIVE AEEMES: None

J. (U) TEST AND EVAILATION DATA: None
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0305130F Project Number: XXXI
Title: Consolidated Space Operations Center Budget Activity:-9-Defense Wide

Mission Support
A. (U) RDT&E RESOURCES ($ in Thousands)
Project Title: CSOC
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program
CSOC 38,836 34,913 24,533 24,762 Cont. TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES:

The Consolidated Space Operations Center (CSOC) program funds the
development, acquisition, and continuing operation of a major facility

for the planning and execution of Department of Defense (DOD) space
operations. CSOC, located at Falcon Air Force Base, CO, will function as
a major operational center within the Air Force Satellite Control Network

(AFSCN), a worldwide configuration of spaceground resources consisting of
Remote Tracking Station, communications and control centers. CSOC's main

element is the Satellite Operations Complex (SOC). Supporting elements

include the Communications Segment (rS) and Network Control Segment
(NCS). The SOC will control operational DOD satellites. The CS provides

intrastations communications and connectivity to the existing AFSCN.
The NCS schedules and controls the RTS. The CS'C will correct
vulnerability, electronic privacy and capacity deficiencies in the existing
satellite control architecture.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) Continued installation, and test of command and control software

and communications for the first Mission Control Center (MCC-1A).

- (U) MCC-IA routinely performed successful on-orbit support to Global
Positioning System (CPS) satellites.

- (U) Began installation, and test of command and control software and

communications for the second MCC (MCC-2).
- (U) Continued training of operations personnel. First cadre of

satellite mission controllers completed initial training.

(U) FY 1989 Planned Program:

- (U) MCC-IA developmental testing will continue. GPS on-orbit
operations will continue along with GPS launch suppurt from CSOC.

- (U) Primary control authority for the CPS constellation will transition
from Onizuka AFR, CA to MCC-lA at CSOC.

- (U) Developmental testing and on-orbit support for Defense Meteorological
Satellite Program (DMSP) and the Defense Support Program (DSP)
support capability will be performed in 9CC-lB.

- (U) AFSQK range control/scheduling software development will be
complete; and operational testing will begin.

- (U) Initial SOC Training completei comm training will start.
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Program Element: #0305130F Project Number: XXXI
Title: Consolidated Space Operations Center Budget Activity:6--efense Wide

Mission Support

(U) FY 1990 Planned Program:
- (U) Testing of MCC-1(A&B), MCC-2 and a fully activated communications

system will occur. System tests will demonstrate tracking,
monitoring and commanding of GPS, DSP and DMSP in MCC-1 and
military communications satellites (COMSAT) in MCC-2. Operational
testing will culminate in turnover of MCC-1A (GPS) and MCC-2 to AF
Space Command.

- (U) The NCS/range/scheduling/control will become fully operational.
- (U) Sustaining SOC training continues.

(U) FY 1991 Planned Program:
- (U) The communications segment will be completed by adding direct

duplex high data rate communications between CSOC and AFSCN elements.
- (U) Communications nets for the Operations Command Center, installation

and checkout of the NCS and Timing Subsystem, and communications
for the Weather Support Unit will be completed.

- (U) Basic program development will be completed. Operational
testing of MCC-lB (DSP and DMSP) and the communications segment will
be complete with the final turnover to AF Space Command.

- (U) Steady state satellite operations will begin for ali systems
assigned to CSOC. Mods/upgrades will be performed in support
of operations.

(U) Program Plan To Completion:
- (U) This is a continuing program
- (U) RDT&E portion of this program element will extend through FY 1994

for sustaining engineering support to satellite operations.

D. (U) WORK PERFORMED BY:
In-house efforts will be accomplished by the Air Force Systems Command Space
Division, Los Angeles, CA. Major contractors are TRW, Redondo Beach, CA; IBM,

Gaithersburg, MD; Space Communications Co., a CONTEL division, Gaithersburg, MD;
Lockheed Space and Missile Co., Sunnyvale, CA and INFOTEC Corp, Costa Mesa, CA.

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:
Type of I Impact on Impact
Change System Capabilities Impact On Schedule FY 1990 Cost

Tech None None None
Schd None +6 months None
Cost None None +19,919

NARRATIVE DESCRIPTION OF CHANCES

1. (U) TECHNICAL CHANCES: None
2. (U) SCHEDULE CHANGES: Operational testing clipped six months due to

rephase dictated by prior year budget reductions and technical
problems in the command/control software and in the comm. system.

UNCLASSIFIED 00S31



UNCLASSIFIED

Program Element: #0305130F Project Number: XXXI
Title: Consolidated Space Operations Center Budget Activity: 7 Defense Wide

Mission Support

3. (U) COST CHANGES: Funding for sustaining engineering/follow-on
development.

F. (U) PROGRAM DOCUMENTATION:
- (U) Mission Element Need Statement (NENS) Sep 1979
- (U) Test and Evaluation Master Plan (TEMP)- Annual Update Aug 1988

G. (U) RELATED ACTIVITIES:
- (U) Program management is funded in PE 0702806F, Acquisition/Command

Support.
- (U) PE 0303112F, AF Communications, and 0303126F, Long Haul Communications,

provide operational communications support.
- (U) PE 0305110F, Satellite Control Facility, funds the Data System

Modernization project which develops CSOC's satellite control equipment.
- (U) Air Training Commend participation in CSOC operations training is

supported by part of PEa 0804731F, General Skill Training; 0804772F,
Training Development; and 0805796F, Base Operations (Training).

- (U) Base operations support funded by PE 0102496F, Base Operations-AFSPACECOM.
- (U) Logistics support funded by PE 0701112F, Inventory Control Pt. Operations.
- (U) Utilities/facilities maintenance in PE 0102894F, Real Property Maintenance.
- (U) PE 0305165F funds the GPS Master Control Station collocated at Falcon AFB.
- (U) PE 0303603F funds development, Initial Operational Test and Evaluation and

operation of Milstar Master Control Station also collocated at Falcon AFB.
- (U) Funding/manning in PEs 0702891F, Commissary/ Retail Sales, and 0807792F,

Hospitals/Medical Clinics support CSOC personnel.
- (U) There is no unnecessary duplication of effort within the Air Force or DoD.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands)

FY 1988 FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

1. Other Procurement, BA 83
Funds 6,422 5,995 2,!25 4,594 Cont. TBD.

2. Military Construction: None

I. (U) INTERNATIONAL AGREEMENTS: None

J. (U) MILESTONE SCHEDULE:

- (U) Construction Start May 1983
- (U) Facility Occupancy Oct 1985
- (U) GPS Master Control Station Operational Jan 1986
- (U) Ist Cadre of Mission Controllers Complete Training Jun 1987
- (U) First Mission Control Center (MCC-1A) Supports GPS Launch 2Q FY 1989
- (U) Mission Control Centers (MCC-1A & -2) Fully Operational 3Q FY 1990
- (U) Mission Control Center(MCC-IB) Fully Operational 20 FY 1991
- (U) CSOC Full Operational Capability (FOC) 4Q FY 1991
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0305160F Project: #XXXI
PE Title: Defense Meteorological Satellite Program (DMSP) Budget Activity: 6-

Defense Wide Mission Support
Project Title: DMSP

POPULAR NAME: DMSP
A. (U) SCHEDULE/BUDGET INFORMATION ($-in Thousands):

SCHEDULE FY 1988 FY 1989 FY 1990 FY 1991 To Complete
Program F-9 Launch Complete F-10 F-Il Milestone V
Milestones Feb 1988 Ist Block 6 Launch Launch 4th Qtr FY 1993

Studies Jun On Demand On Demand
Enginerng Block 5D-3 Deliver Begin Blk 6 Begin Block 6 FSD
Milestones Production First Block Development lst Qtr FY 1994

Dec 1987 5D-3 S-15 Dec 1990
T&E Microwave Begin FSOC Begin Complete

Milestones Imager Calb OT&E Mar 89 Mark IVB Mark IVB
Continues OT&E Sep 90 OT&E Jan 91

Contract Award Award 5D-3 Begin Mark Final Mark IVB
Milestones Block 6 Multiyear IVB Prodctn Delivery

Studies Mar 1989 Feb 1991 4th Qtr FY 1995
BUDGET FY 1988 FT 1989 FT 1990 FY 1991 Program Total

(To Complete)
Major
Contract 27,387 289437 30,204 32,980 Continuing
Support
Contract 4,888 13,517 14,170 14,580 Continuing
In-House
Support 1,403 1 458 1.515 1,520 Continuing
GFE/
Other 8,092 8,808 6,454 567 Continuing

Total 41,770 52,220 52,641 49,647 Continuing

UNCLASSIFIED 00833



UNCLASSIFIED
Program Element: #0305160F Project: #XMXI
PE Title: Defense Meteorological Satellite Program (1)4P) Budget Act1W-s- 6-

Defense Wide Mission Suor-t

B. (U) BRIEF DESCRIPTION OF MISSION REQUIRM4ENT AND SYSTEM CAPABILITIES:
The EMSP is a fully operational Joint-Service program which supports
all military Services. Operational commanders require timely,
quality weather information to effectively employ weapon system and
protect DOD resources. MSP is the DOD's most important single
source of global weather data. EMP provides visible and infrared
cloud cover imagery (1/3 nm constant resolution) and other
meteorological, oceanographical and solar-geophysical information.
These data are required over the entire earth in support of strategic
and tactical operations. At least two satellites are required in sun
synchronous 450 nm polar orbit at all times, each providing coverage
of the whole earth at least every 12 hours. (Sun synchronous means
that the satellites cross the equator, going north, at the same local
sun time on each of their 14 orbits/day). This program includes the
spcecraft and sensors; ground command, control and communications
(C ) facilities and personnel; Air Force strategic and fixed and
transportable tactical data receipt and processing terminals; and
operations and maintenance. Through the next decade [MSP will
gradually transition from Block 5D production to increasing effort on
Block 6 development. This is due to the long lead times for
satellite system development and production (10 or more years). Thus
Block 6 development mnust proceed in parallel with the current Block
5D production, launch and on-orbit operations. EMSP will launch on
Atlas-E launch vehicles through FY 1991, then transition to Titan II.

C. (U) PROGRAM ACCPLIS4ENTS AND PLANS:

1. (U) FY 1988 Accomplishments:

- (U) Successfully launched the F-9 satellite in Feb 88 and completed
checkout and turnover to Air Force Space Command in Mar 88.

- (U) Titan II refurbishment and integration continued.
- (U) The first Block 5D-3 satellite completed Critical Design Review/

Manufacturing Readiness Review 3in Dec 87 and began production.
- (U) Integration continued of the C hardware for the hardened

satellite operations center (SOC) near Fairchild AFB WA.
- (U) Shared Thule AB Greenland antenna completed and Operational Test

and Evaluation (OT&E) successfully completed in Apr 88.
- (U) Strategic data processing and handling upgrades at Air Force

Global Weather Central (MYK) continued.
- (U) Four Block 6 competitive concept study contracts awarded in Jan

88. Objectives include lowering system life cycle cost,
upgrading obsolete late 1960s designs and parts, and exploring
options for satisfying requirements for increased
survivability, interoperability, and remote sensing.

2. (U) FY 1989 Planned Program:

- (U) Titan II refurbishment and integration will continue.
- (U) The first Block 5D-3 satellite will complete subsystem level

testing and start system integration and test with all sensors.
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Program Element: #0305160F Project: #XXXl
PE Title: Defense Meteorological Satellite Program (DMSP) Budget Activity: 6-

Defense Wide Mission Support

- (U) The new microwave water vapor sounder will be integrated on to a
Block 5D-2 satellite and mission sensor calibration/validation
(Cal/Val) work will continue.

- (U) Complete Fairchild SOC acceptance and conduct OT&E.
- (U) Award Mark IVB tactical terminal upgrade contract.
- (U) Competitive contract award for Block 5D-3 microwave imager/

sounders.
- (U) Complete first phase of Block 6 competitive concept studies.

3. (U) FY 1990 Planned Program:

- (U) Complete Titan II integration.
- (U) Deliver the first Block 5D-3 satellite (S-15).
- (U) Continue system integration and test and sensor development,

calibratin and validation and related support activities.
- (U) Upgrade C system encryption hardware and interfaces.
- (U) Complete Mark IVB development and begin OT&E.

4. (U) FY 1991 Planned Program:

- (U) Begin Block 5D-3 launch facility upgrades.
- (U) Continue system integration and test and sensor development,

calibration an validation and related support activities.
- (U) Complete all C segment upgrades.
- (U) Complete Mark IVB OT&E and begin production.
- (U) Award two parallel competitive Block 6 advance development

contracts for the demonstration and validation of alternatives.

5. (U) Program to Completion:

- (U) This is a continuing program.
- (U) Continue Mark IVB production into FY 1995.
- (U) Transition from Atlas-E to Titan II in FY 1992.
- (U) Continue Block 6 advance development through FT 1993, down

select to one prime contractor and begin Full Scale Development
(FSD) In FY 1994 after the completion of Milestone V. The first
Block 6 satellite must be delivered in 2002 to meet continuing
on-orbit operational requirements.

D. (U) WORK PERFORMED BY: Development and procurement are managed by Space
Division, Air Force Systems Command (AFSC), Los Angeles AFB CA. Major
contractors include: General Electric, Astro Space Division, East
Windsor NJ (spacecraft, satellite integration, and Block 6 studies);
Westinghouse Electric Corporation, Baltimore MD (primary cloud imaging
sensor); Hughes Aircraft Company, El SegL ido CA (microwave imager and
Block 6 studies); Aerojet Electro-systems, Azuza CA (microwave
sounders); Harris Corporation, Melbourne FL (ground systems); Ford
Aerospace, Palo Alto CA (Block 6 studies); and Lockheed Missiles &
Space Company, Sunnyvale CA (Block 6 studies and Mark IVB).
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Program Element: 10305160F Project: DuXlI
PE Title: Defense Meteorological Satellite Program (DMSP) Budget Activity: 6-

Defense Wide Mission Support

E. (U) COMPARISON WITH AMENDED FY 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF Impact on System Capabilities Impact on Schedule Impact on

CHANGE IFT 1990 Cost]

TECH None None None

SCH ED None None None

COST None None None

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: None
2. (U) SOIEDULE CHANGES: None
3. (U) COST HANGES: None

F. (U) PROGRAM DOCUMENTATION:
- (U) Joint-Service MOA (USAF/USN/USA/DOD), 15 Dec 76
- (U) JCS Requirements Memorandum 154-86, 1 Aug 86
- (U) MAC SON 508-78, 28 Dec 78
- (U) MAC SON 505-79, 8 Sep 88
- (U) MAC SON 02-80, 14 Feb 86
- (U) MAC SON 01-83, 17 Mar 83
- (U) AFSPACECOM SON 07-84, 3 Jun 85
- (U) Navy OR-W0527-OS, 10 Feb 77
- (U) SOC, 21 Sep 87
- (U) TEMP, 22 Jan 88

G. (U) RELATED ACTIVITIES:
- (U) DMSP is a Joint-Service program in accordance with the above

MOA. The Air Fosce is the Executive Agent with responsibility
for the Space, C , and Air Force User Segments. Each Service
funds its own User Segment and any Service unique changes to
the other segments.

- (U) Navy developing and procuring 73 SMQ-11 shipboard and shore
based tactical terminals. They are also jointly funding
microwave imager procurement with the Air Force to better meet

meteorology/oceanography requirements in DMSP, PE 10305160N.
- (U) The Marine Corps procured 10 Mark IV tactical terminals.
- (U) Army, Navy, and Air Force user representatives are integrated

into the program office to insure close coordination
- (U) Close coordination is maintained with the civilian weather

satollite programs of the Department of Commerce (DOC). The
DOD end DOC systems have different missions and sensors.
Interchange of technology and joint efforts have been
continuous, with special emphasis on avoiding duplication of
effort.
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- (U) Atlas-E and Titan II launch services provided by the Space
Boosters Program, PE #0305119F.

- (U) Leased communications by DMSP Communications, PE #0305162F.
- (U) AFGWC upgrades jointly funded with Air Weather Service, PE

#0305111F.
- (U) Navy and Army jointly funding Block 6 studies. OMB has directed

DOC to include their civil requirements in the Block 6 studies for
cost comparison with other civil options. Operational and
survivability requirements will drive major differences with DOC.

- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands)
FY 1988 FY 1989 FY 1990 FY 1991 Total

Actual Estimate Estimate Estimate Program

Missile Procurement, BA 23
Funds 68,722 157,773 137,380 150,138 Cont
Quantity 0 1 1 1

Other Procurement, BA 83
Funds 9,049 16,110 2,006 17,836 Cont

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event Date Results

F-8 On-orbit Checkout and
Turnover to AFSPACECOM Jun-Jul 87 Fully Operational
F-9 On-orbit Checkout and
Turnover to AFSPACECOM Feb 88 Fully Operational
Microwave Imager
Calibration/Validation FY 87-FY 89 Data Quality Exceeding Rqmts

Minor Thermal Problems/
Algorithms Being Corrected

Thule Antenna/DMSP OT&E Apr 88 89.9% Mission Success, 147
Contacts

T&E ACTIVITY (TO COMPLETION)

Event Planned Date Remarks

Fairchild SOC OT&E Mar 89 AFSPACECOM

Mark IVB OT&E Sep 90-Jan 91 MAC and AFCC

UNCLASSIFIED 0 0 3 7



UNCLASSIFIED

FY 1990/1991 BIENNIAL RDME DESCRIPIVE SNM.ARY

Program Elemet: #0309171F Project Number: xxxi
PE Title: Spame Shuttle O-peraticns Budget Activity: 6 -Defensewide Missio-n

A. (U) RESJ ($ In Thousands)
Prolect Title: Space Shuttle Operations
Popular FY 1988 FY 1989 FY 1990 FY 1991 To Total

Name Actual Etimate Estimate Estimate OMete Proram
48,737 39,630 64,692 47,227 Continuing TBD

B. (U) BIEF EESIPTIO CF MISSICN AND li CAPABILITIES: TheDepartment of Defense places heavy relianc on its space assets to
accomplish its strategic, tactical, and airlift missions. Access to
space is required for thee space assets to perform their respective
missions. The Space Shuttle Operations program provides the Space
Transportation resources needed to transport Air Force space payloads
to their mission orbits. Main program objectives are to provide
consolidated management, programning, and execution of Air Force Space
Shuttle missions, Inertial Upper Stage (IUS), and Payload Assist
Module-Delta Class II (PAM-D II) upper stage programs and the
Vandenberg Shuttle Launch and Landing Site (VIS). DOD use of the
Space Transportation System (STS) is paid for in the form of Orbiter
Flight Charge reirbursement made to NASA one year prior to the
scheduled launch date, but agreed to three years in advance.

C. (U) Pk4 AC03PISHMtENRS AND PLANS:

(U) FY 1988 ACC:PLISHMERM:
- (U) The Space Shuttle resumed operations in FY1988

-- No DOD dedicated flights or secondary payloads
-- ILS used in first mission (NASA Satellite

- (U) No Orbiter flight charge paymt to NASA (use 3 of 9
flight credits due to DCD -- 6 remain)

- (U) Modified 4 IUS fron DSCS Shuttle to DSP Titan IV
- (U) Terminated 10,000 pound class upper stage

developmnt on Shuttle due to the lack of a need
- (U) The Manned Spaceflight Engineer program transferred

fron research and development funding to AFSPAkX4
- (U) VIS attained "minimun facility" caretaker status

and directed to reduce the level to "mothball"

(U) FY 1989 Planned Program:
- (U) DOD to fly three dedicated missions on Shiutle

-- One of these missions will require an MlS
-- Provide secure operations at all NASA centers

- (U) DOD to resume flying secondary payloads on Shuttle
(includes research and development experiments,
small payloads - space available basis)

-- Resume payment of secondary payload flight
charges to NASA (a required)

-- Develop, maintain and use airborne support
equipment (ASE)

00838
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- (U) NASA to fly two 1WS missions on Shuttle
- (U) No Orbiter flight charge payment to NASA (Use 4 of 6

flight credits due to DOD -- 2 remain)
- (U) VIS will attain and be sustained in "nvthball" status

-- Alternate users financial responsibility for
any operations and maintenance expenses

(U) FY 1990 Ple Proga:
- (U) DOD to fly four dedicated Shuttle missions

-- Includes a research and developrent mission
-- Provide secure operations at all NASA centers

- (U) DOD to fly secondary payloads on Shuttle
- (U) NASA to fly one IS mission on Shuttle
- (U) No orbiter flight charge payment to NASA (Use last 2

of the flight credits due to DCD)
- (U) Provide PAM D-II upper stage integration and

engineering support for DOD Shuttle missions
-- Two Global Positioning Systai satellites planned

for FY 1991
- (U) VLS will be sustained in "mothball" status

-- Alternate users financial responsibility for any
operations and maintenance expenses

- (U) Plan for phase out of secure operations at NASA
centers after last secure DD mission

(U) FY 1991 Planned Eog am:
- (U) DOD to fly 1 dedicated and 1 equivalent flight in

partial STS missions
-- Provide integration support for flight
-- Includes one IS mission (Last secure mission)
-- Includes two GPS missions on PAM D-II

- (U) DOD to fly secondary payloads on Shuttle
- (U) NASA to fly two IUS missions on Shuttle
- (U) Flight charge payment for two missicns in FY 1992
- (U) Provide Parn D-II upper stage integration and

engineering support for DCD Shuttle missions
- (U) VIS will be sustained in "mothball" status
- (U) Phase out of secure operaticns after last secure

mission

(U) p lr to OCpletion:
- (U) This is a ontlrEing program
- (U) Average .33/year research and development flights
- (U) vIS maintained in "mothball" status
- (U) Upper stage procurement/lanch services as required

D. (U) WMRK PERM ED BY: The responsible Air Force agency is the Air Fbrce
System Omrwd's Space Division, Las Angeles, CA. System engineering
is provided by the Aerospace Corporation, El Segundo, Ch. IThe
Inertial Upper Stage and associate integration and engineering support
contractor is Boeing Aerospace Ompany, Seattle, WA. The Payload
Assist Module II contractor is the 00839
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Wide Mission

MCD X -Douglas ompany, Huntington Beach, CA. The Shuttle
integration contractor is Rockwell Corporation, Downey, CA. The
National AerOnautir and Space Administration is the Shuttle manager
with major interfaces at Kennedy Space nter, FL and Johnsoi Space
Center, TX. The Vandenberg Shuttle contractor is Lockheed Space
Operations Company, Titusville, FL.

E. (U) CflMPARISIN WIM AMENE BY 1988/89 DESCRII SUMMARY:

TYPE OF ImpactofSys I on o
C2HAK C 2 -lities ISchedule FY 1990 Costl
Tech Delete FY 1988 enhanced

Inertial Upper Stage
processing capability None None

Schd None None None
Cost None None None

NARRATIVE DESCrI(1N OF CH
1. TEH1ICAL CHANGE: Projected usage of Interial Upper Stage no

longer justified FY 1988 enhancement to
processing capability. Oongress marked
FY 1989 budget to delete this effort.

2. SCHEDULE CH S: None
3. COST CHANES: None

F. (U) PROGRAM D0C11NTIzN: NASA Mar 1988 Manifest
NASA Aug 1988 Manifest

G. (U) RELATED ACrIVITIE: The research and developTent satellite program
supported is the Space Test Program (PE 0603402F). The Air Force
operational satellite program supported are the Defense Support
Program (PE 0102431F), and Navstar Global Positioning System
(PE0305165F). The resources for the Ort er Flight Charges and
support for other DCD program are incluced in their elements. There
is no duplication.

H. (U) OTHER APPNNPRIATICN BUS ($ In Thousards)
FY 1988 FY 1989 FY 1990 FY 1991 To TotA]
Actual Estimate Estimate Estimate Complete Program

MISSILE
PROCUREMENT: 93,451 6,595 46,087 38,423 Continuing TBD

I. (U) flT1NTICNAL COOPERATIVE ALREDENM: None

J. (U) MILESICE SCHEDULE: DATE
VLS "Caretaker" t7 is OCT 1987

* Shittle Flight Resurptic/ISl Flights AUG 1988
* DM revuTit1n of Shittle Flights, NOV 1988
* NASA planbtarv mission (mAILAN ),'luS APR 1989
* ResuDtlc f IDOD secondary payloads Jul 1989

* "thb "status oCT 1989
* NASA 4aneta mission (Galileo /Ius OCT 1989* NSAblr mission (Ulysses)/IUS OCT 1990
* Last cure ttle Mission MAR 1991 0S40

estone
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0701112F Budget Activity: #6-Detense-Wide
PE Title: Inventory Control Point Operations Mission Support

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Estimate Complete Program
3090 Embedded Computer Resources Support Improvement Program (ESIP)

& PE Total 4,326 4,455 4,621 4,752 Cont. TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program funds research or. Ivanced

development of capabilities to improve the support of embedde computer
systems in terms of mission responsiveness and productivity. The program
encompasses automation and standardization of support processes,
advanced extendable integration support facility (AEISF), readiness
support, and support networks. This program is essential in view of the
significant increase in embedded computer systems, including software,
used in defense systems. To meet the ever increasing threat environment
and requirements for mission changes, software support (maintenance and
enhancements) needs have grown proportionately. ESIP leverages
developments in software technology to make software support more
responsive and efficient.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:
(U) Project 3090, ESIP: See B above for description.

(U) FY 1986 Accomplishments:
- (U) Transitioned technologies to integration support facilities.
- (U) Surveyed reprogrammability of communication, navigation, and

identification (CNI) systems and planned electronic warfare
measurements task.

- (U) Completed AEISF system critical design.
- (U) Continued rapid turnaround methodologies study for radars.

- (U) Continued roadmap for advanced reconfiguration technology.
- (b) Started CNI measurements program.
- (U) Initiated embedded computer software development study.
- (U) Started development of test bench for Ada

distributed system.
- (U) Distributed Ada compiler results.

(U) FY 1989 Planned Program."
- (U) Start design for modular distributed Ada software.
- (U) Prepare CNI study final report and update the CNI data base.

- (U) Apply advanced reconfiguration technology effort.
- (U) Initiate efforts to extend advanced performance monitor and

control (APMAC) to distributed systems.
- (U) Investigate support issues with distributed systems.
- (U) Demonstrate test bench for APMAC in distributed Ada systems.
- (U) Start efforts on fault tolerant Ada software.

- (U) Continue transition of technologies to integration support
facilities.

- (U) Start avionics distributed systems instrumentation.

00841
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(U) FY 1990 Planned Program:
- (U) Complete radar and CNI rapid turnaround development for the

rapid turnaround data base.
- (U) Incorporate preliminary APMAC, radar, and CNI results into

AElSF.
- (U) Assess modular embedded software development practices for

incorporation into AEISF and identity aeficiencies.
- (U) Initiate techniques for parallel processing and artificial

intelligence support.

- (U) Complete definition of fault tolerant Ada software.
- (U) Continue fault tolerant and distributed systems studies.
- (U) Continue avionics distributed systems instrumentation.
- (U) Start automated software test generation capability.

- (U) Start radar readiness technology development.

(U) FY 1991 Planned Program:
- (U) Continue work begun in prior years.
- (U) Define fault tolerant and distributed/parallel processing

software issues and applications available for Ada
distributed systems.

- (U) Develop fault tolerant software techniques.
- (U) Integrate results from modular embedded computer systems

software study into AEISF.
- (U) Complete avionics distributed systems instrumentation.
- (U) Continue automated software test generation capability.
- (U) Start technology development in high payoff areas from

modular embedded software practices study.
- (U) Continue radar readiness technology development.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: In-house work is done by Aeronautical Systems
Division, Wright-Patterson AFB, OH. The contractors are ITT,
Fort Wayne, IN; TI, Dayton, OH; Hughes, Los Angeles, CA area;
ITT, Nutley, NJ; and The Analytical Sciences Corporation,
Reading, MA.

(U) Related Activities: None. There is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

(U) Other Appropriation Funds:

Other Procurement (BA 0, PE #0207133, F-16 Squadrons):
FY 1988 FY 1989 FY 1990 FY 1991 To
Actual Estimate Estimate Estimate Complete Program

Cost 1,000 - - - Cont. TBD

(For procurement of equipment to demonstrate AEISF on F-16;
equipment will be provided to Hill AFB to support F-16 aircraft)

(U) International Cooperative Agreements: Not applicable.
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Maj Cardinal/AF/LEYM/73523/27 Dec 88

FY 1990/FY 1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

Program Element: #0702207F Budget Activity: #6 Defense-Wide
PE Title: Depot Maintenance (Mission Support)

A. (U) RESOURCES ($ in Thousands)
Project
Number & Title
3326 Precision Measurement & Calibration Equipment Development (PMCED)

FY88 FY 89 FY 90 FY91 To Total
Actual Estimate Estimate Estimate Complete Program

0 969 2428 2 Cont N7A
TOTAl 0 969 2428 2668 Cont N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: Program develops, tests, & eva-
luates measurement standards & associated equipment for 167 base
precision measurement equipment laboratories (PMELs) world-wide.
Within the technology of modern wenpons systems is research &
development of calibration standards to support placing aircraft,
bombs, & missiles on target.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Project: 3326 (PMCED). Designed to develop, test, & eva-
luate standards & associated equipment used in the measurement &
calibration of advance weapons systems & support equipment to
include such high technology as lasers, microwave, millimeter
wave, electro-optical, & automatic test equipment.

(U) FY 1988 Planned Program: New start not supported by
Congress.

(U) FY 1989 Planned Program:
- (U) Develop electro-optical standards for laser-guided

weapons; i.e., LANTRIN and IR Maverick.
- (U) Develop improved field temperature sensors for

advanced jet engine & establish more accurate voltage
measurements.

(U) FY 1990 Planned Program:
- (U) Continue with FY 89 work and develop transfer

standards and measurement techniques for operational
weapons systems.

- (U) Develop standards of resistance, pressure, tempera-
ture, microwave power, and magnetic fields for guidance,
air data communications, and radar systems measurement
requirements.

(U) FY 1991 Planned Program: Continue and expand FY 89 & 90
work and establish a national measurement capability in tar-
geted areas which will transfer capability, standards and
measurement systems to the USAF and respective field units.
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PE Title: Depot Maintenance (Mission Support)

(U) Program Completion: This a continuing program.

(U) Work Performed By: National Institute of Standards & Tech-
nulogy (NIST) 60%, private industry 25%, unlversitiesi
nonprofit institutions 10%, and Air Force Primary Standards
Laboratory 5%.

(U) Related Activities:
- (U) Work primarily accomplished by NIST and Engineering

Working Groups of the Calibration Coordination Group of

the Joint Technical Coordinating Group for Metrology and
Calibration.

- (U) No unnecessary duplication of effort within the
USAF or DOD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreement: Not Applicable.

UNCLASSIFIED

00S44



UNCLASSIFIED

FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0708011F Project Number: 2865
PE Title: Industrial Preparedness Budget Activity: #6 - Defense-

Wide Mission Support

A. (U) RESOURCES ($ in Thousands)

Proiect Title: Manufacturing Technology
FY 1988 FY 1989 FY 1990 FY 1991 To Total

Popular Actual Estimate Estimate Estimate Complete Program
Name:

MANTECH 82,770 96,430 70,751 71,513 Cont. Cont.

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
MANTECH is the RDT&E part of a larger Air Force industrial program
that includes many activities impacting industrial preparedness and
productivity; key elements in force modernization and sustainability.
MANTECH is the only concentrated manufacturing R&D sponsored by the
AF. It develops manufacturing processes that determine what products
can be produced and at what cost. MANTECH transitions advanced
product designs into producible, high quality, cost-efficient weapon
systems and components. MANTECH is critical in maintaining a strong
domestic industrial base and in solving manufacturing challenges that
influence competitiveness.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Planned Program:
- (U) Evaluating best manufacturing processes for overall composite

production.
- (UX Exploring new techniques to lay up radar absorbing materials.
- (U) Using carbon-carbon and titanium aluminide materials to

improve performance of critical engine nozzles and vanes.
- (U) Demonstrating improved melting techniques to produce

defect-free titanium ingots.
- (U) Improving fabrication and inspection of integrated circuits.
- (U) Exploring robotic repair applications.
- (U) Developing digital data standards to reduce the number and

complexity of engineering drawings.
- (U) Evaluating machining technologies for subtier applications.
- (U) Developing automated ways to make chaff.
- (U) Exploring artificial intelligence application to machining.
- (U) Developing technical agenda with the National Center for

Manufacturing Sciences and monitoring Congressional grant to
the machine tool industry that was part of the President's
Machine Tool Action Plan.

2. (U) FY 1989 Planned Program:
- (U) Continued pursuit of most economical composite manufacturing

methods.
- (U) Continued exploration of better ways to make advanced

materials to produce critical engine parts using advanced
materials and design concepts.
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(U) Complete work on improved fabrication and inspection of very
high speed integrated circuit printed wiring board
fabrication.

(U) Continue work on producibility of electronic subsystems,
flexible microelectronics manufacturing systems, and advanced
radar modules.

(U) Continue work on a flexible repair center concept that will
reduce engine case repair time.

(U) Initiate work to provide computerized reprocurement data.
(U) Explore advantages of new computer manufacturing techniques

and processes to reduce production lead time, non-touch and
touch labor, in-process inventories and manufacturing floor
space requirements.

(U) Tailor latest metal cutting, cutting tools, machining data
and systems technology to meet manufacturing subcontractors
needs.

(U) Expand efforts to revitalize machine tool industry.
(U) Increase yield of electronic systems using focal plane

arrays, radiation hardened chips, peripheral circuits for
memories, and solar cells.

- (U) Continued development cost-effective manufacturing of complex
shaped thermoplastics and rugate filters.

- (U) Continued support of the National Center for Manufacturing
Sciences (NCMS).

3. (U) FY 1990 Planned Program:
- (U) No new start activities.
- (U) Complete financial support of NCMS.
- (U) Continue work on producibility of electronic subsystems,

flexible microelectronics manufacturing systems, and advanced
radar modules.

- (U) Scope efforts to implement advanced technologies in repair
depots while continuing efforts on flexible repair center and
CALS support.

- (U) Continue activities to provide economical manufacturing
methods for composite airframe components.

- (U) Complete development of computer integrated composites
manufacturing center.

4. (U) FY 1991 Planned Program:
- (U) Continue machine tool revitalization.
- (U) Continue efforts to provide more economical manufacturing

methods for composite airframe components.
- (U) Continue work on producibility of electronic components and

subsystems, flexible microelectronics manufacturing systems,
and solid state radar modules.

- (U) Complete advanced manufacturing methods for high performance,
affordable turbine engine components.

- (U) Increase efforts to implement advanced technologies in repair
depots, and to support CALS initiatives in repair and
provisioning.
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- (U) Start initiative to advance electronics packaging
technologies for greater quality and reliability at decreased
cost.

- (U) Complete efforts to establish higher quality, lower cost
manufacturing methods of mercury cadmium telluride focal
plane array detectors.

- (U) Complete work on manufacturing meLhods for gallium arsenide
germanium solar cells.

- (U) Establish techniques for producing a range of high
performance materials needed by the next generation of
turbine engines.

- (U) Create manufacturing procedures for materials and components
required for hypersonic vehicles and to create an industrial
base capable of supporting anticipated production
requirements.

- (U) Establish high volume, economical production techniques for
ceramic fibers with low observable properties.

5. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: MANTECH is managed by the Air Force Wright
Aeronautical Laboratories, Wright-Patterson AFB, OH. Work is
competitively contracted for with private industry or universities.
The top five contractors are General Electric, Evendale, OH; United
Technologies, West Palm Beach, Fl; Northrop, Hawthorne, CA; National
Center for Manufacturing Science, Ann Arbor, MI; and Dravo Automation
Sciences, Pittsburgh, PA.

E. (U) COMPARISON WITH FY 1988/89 DESCRIPTIVE SUMMARY:
Type of
I Change I System Capabilities I Schedule I FY 1990 L

Tech I None I Yes I - 0 - I
I Schd I Yes I Yes I+24monthsl

I Cost I Yes I Yes 1- 30.154 L

NARRATIVE DESCRIPTION OF CHANGES

I. ENGINEERING CHANGES: Level of effort program,
but reduced funds resulted in descoping 9 tasks.

2. SCHEDULE CHANGES: Deferred 15 manufacturing research tasks.
3. COST CHANGES: Reflects overall DOD budget reductions.

F. (U) PROGRAM DOCUMENTATION:
- (U) DOD Instruction 4200.15, Manufacturing Technology, 5/85.
- (U) Defense Guidance, 03/88.

G. (U) RELATED ACTIVITIES:
- (U) The Army, Navy and Defense Logistics Agency have PE 0708011 MANTECH

programs that are coordinated with this program.
- (U) Other government agencies like NASA, the Defense Advanced Research

Projects Agency and the Strategic Defense Initiative Offices pursue
manufacturing technology development.

UNCLASSIFIED 00847
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Program Element: #0708011F Project Number: 2M
PE Title. Industrial Preaaredness Budget Activity: #6 - Defense-Wide

- (U) Individual weapon system program managers do manufacturing reseaLch
specifically related to their weapor system.

- (U) Manufacturing technology efforts are coordinated through the DOD
MANTECH Advisory Group that includes industry representatives.

- (U) The Material Lab at Wright-Patterson AFB is the Air Force's single
focal point for all manufacturing technology activity.

- (U) The Air Force carries out other industrial preparedness and
productivity activity like Industrial Base Planning, the Industrial
Modernization Incentives Program (IMIP), and managing 13 industrial
plants that are funded with procuremetit appropriations.

- (U) There is no duplication of effort within the Air Force or DOD.

H. (U) OTHER APPROPRIATION FUNDS (S in Thousands): Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE: Not Applicable. Project dedicated to generic

manufacturing process, methods and equipment research and development.

UNCLASSIFIED
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0708026F Project Number: N/A
PE Title: Productivity, Reliability, Budget Activity:---Defense Wide

Availability, Maintainability Mission Support
(PRAM)

A. (U) RESOURCES ($ in Thousands)
Project Title PRAM
Popular FY 1988 PY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Estimate Complete Program
PRAM 14,506 15,167 20,158 20,652 Contin. N/A

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
PRAM Program responds to requirements for increased combat capability
and reduced cost of ownership in new and fielded weapon systems and
equipment. Program objectives are accomplished through investment in
over 132 active projects. Program goals include: (1) Enhancing combat
mission accomplishment through improvements in reliability and
maintainability of equipment, parts, and procedures; (2) Improving
effectiveness of the support structure at depot and base levels through
improved repair processes, inspection techniques, support equipment,
and documentation; (3) Exploiting lower life cycle cost alternatives on
systems through component improvements; and (4) Adding leverage to the
Air Force defense budget by applying industry's technological advances
to the force inventory where rapid returns on investment can be
realized without extensive additional research and development.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1988 Accomplishments:
- (U) Qualified a new high-reliability, long-life, maintenance-free
battery for aircraft and support equipment.

- (U) Qualified a heat-to-shrink tube coupling that will drama-
tically reduce line leak problems and make them much easier to
repair.

- (U) Qualified techniques and materials to enhance aircraft battle
damage repair of metallic and composite structures.

- (U) Prototyped and installed a stationary neutron radiography non-
destructive inspection system for large aircraft sections subject
to corrosion failures.

- (U) Prototyped an improved technical order distribution system
that will revolutionize the efficiency and speed with which
updated technical information can be furnished to organizational
and intermediate maintenance levels.

- (U) Flight tested composite electrical connectors that will double
the reliability and life while halving the weight as compared to
current metallic connectors.

- (U) Developed a leadless microchip carrier for the F-15 radar
that will provide a four-fold reliability increase and will be
applicable to all circuit boards in the future.

UNCLASSIFIED 00854
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Program Element: #0708026F Project Number: N/A
PE Title: Productivity, Reliability, Budget Activity:--6-Defense Wide

Availability, Maintainability Mission Support
(PRAM)

2. (U) FY 1989 Planned Program:
- (U) Prototype thermoplastic avionics enclosures in the APG-68 radar

to save weight, improve durability, and reduce costs. Will be
applicable to all aircraft subsequently.

- (U) Redesign the C-141 tailcone attachment to improve its
maintainability.

- (U) Construct the E-3A Klystron Power Amplifer (KPA) Hot Mock-Up to
improve reliability and maintainability on the fielded version of
the KPA. Will address 67% of the E-3A's most telling electrical
problems with attendant operational cost avoidances.

- (U) Apply televideo capabilities to engine borescopic inspections
to improve inspection effectiveness. Will allow more "on-wing"
engine repairs and thus eliminate unnecessary engine removals.

- (U) Initiate the Qualitative Process Automation for Autoclave
Processing. Will utilize computerized tracking of temperatures and
pressures in the autoclave process to reduce variability, and
enhance yield rates. Will be used on existing autoclave units.

3. (U) FY 1990 Planned Program:
-(U) Evaluate and qualify for A-10 (and others) improved corrosion

protection techniques to increase parts life and reduce base-level
maintenance requirements.

- (U) Evaluate new robotic aircraft painting and stripping processes
to improve corrosion protection and reduce labor.

- (U) Evaluate modern materials for long shelf-life war reserve and
rapid deployment fuel storage containers. Current systems suffer a
50% fail rate upon initial use.

- (U) Apply environmental stress screening and combined environment
reliability test/evaluation criteria to larger numbers of newly
designed/redesigned parts.

- (U) Emphasize generation of new projects which not only meet PRAM
and Air Force R&M 2000 objectives, but also lend themselves to
technology transition (eg; bead blasting method of paint removal).

4. (U) FY 1991 Planned Program:
- (U) Prototype common (eg; F-15, F-16) non-corrosive fuel tanks

thereby eliminating the need for "nesting environmental storage".
- (U) Prototype new material for aircraft wheels and brakes to solve

fatigue-induced cracking and failure.
- (U) Flight test and qualify the variable speed/constant frequency

electrical generator for the C-141 and other aircraft. Will reduce
the excessive maintenance man-hours required today.

- (U) Continue to generate new projects which directly benefit the
combat commander and combat support personnel. (eg; development
of a standard family of reliable, inexpensive, long-life,
maintenance-free electrical batteries).

5. (U) Program to Completion:
-(U) Thi is a continuing program.

UNCLASSIFIED 00855



UNCLASSIFIED

Program Element: #0708026F Project Number: N/A
PE Title: Productivity, Reliability, Budget Activity:--V-Defense Wide

Availability, Maintainability Mission Support
(PRAM)

D. (U) WORK PERFORMED BY: The PRAM Program Office (a division of the Joint
Technology Insertion Program Office) is located at Wright-Patterson
AFB, OH. Satellite PRAM offices are located at each of the five AF
Logistics Centers, and at the Aerospace Guidance and Metrology Center,
Newark OH. PRAM liaison personnel are also located at each of the
major air commands. The AF Wright Aeronautical Laboratories and AF
Systems Command product divisions also participate in the PRAM Program.
The largest participating contractors are General Dynamics, Dallas-Ft.
Worth, TX; Westinghouse Corp., Baltimore, MD; McDonnell-Douglas, St.

Louis, MO; Lockheed Aircraft Systems, Marietta, GA; and Northrop
Aircraft, Hawhtorne, CA.

E. (U) COMPARISON WITH AMENDED 1988/89 DESCRIPTIVE SUMMARY:

TYPE OF Impact on System Impact on
CHANGE Capabilities Impact on Schedule FY 1990 Cost

Technology None None None

Schedule None None None

Cost None None None

F. (U) PROGRAM DOCUMENTATION: Not Applicable

G. (U) RELATED ACTIVITIES:
- (U) Complementary role with the Reliability & Maintainability

Technology Insertion Program (PE0604609F) and the Aircraft Engine
Component Improvement Program (CIP) (PE 0604268F) as it relates to
reliability and maintainability improvements in operational
engines. PRAM's charter specifically prohibits projects which are
already covered by CIP however.

- (U) All PRAM projects are closely coordinated with the AF
laboratories to preclude duplication of effort and to take
advantage of technology advances emanating from the laboratory
environment.

- (U) All PRAM projects are reviewed for potential Army/Navy
interest, and dialogue is established in cases where commonality
of problems exist such that solutions become DoD-wide.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE: Not Applicable.

UNCLASSIFIED 00856



UNCLASSIFIED

FY 1990/1991 BIENNIAL BUDGET RDT&E DESCRIPTIVE SUMMARY

PE: #0901218F Budget Activity: #6 - Defense-
PE Title: Civilian Compensation Program wide Mission Support

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Tntal
Title Actual Estimate Estimate Estimate Complete Program

Total 0 0 4,148 4,360 Continuing N/A

B. (U) BRIEF DESCRIPTION OR ELEMENT:
This program element provides funds for payment of civilian compensation
benefits for disability due to personal injury sustained while in the
performance of duty or due to employment-related disease according to
the Federal Employees' Compensation Act (FECA) under 5 U.S.C. Chapter
81. The Department of Labor administers this program but charges the
Department of the Air Force for its employee costs. This PE excludes
manpower authorizations and costs.

C. (U) PROGRAM ACCOMPLISIIENTS AND PLANS:

(U) FY 1988 Accomplishments:
- (U) Prior to FY 1990 this program was funded by O&M 3400 to pay
disability compensation for all Air Force employees in PE 91218F
regardless of which appropriation funded the civilian pay of
personnel generating these costs.

(U) FY 1989 Planned Program:
- (U) To properly realign resources to capture true cost by

appropriation, Air Staff has directed that disability
compensation shall be paid from the actual appropriation
generating the costs. The amounts cited above will fund only
disability compensation of personnel assigned to RDT&E
activities. This is not a new start but a realignment of charges
to the proper appropriation rather than having O&M 3400 pay for
all Air Force employees. Funds to cover this R&D program will be
transferred from O&M for FYs 90-94 since they were initially

included in the O&M FYDR.

(U) FY 1991 Planned Program:
- (U) Continuing level of effort program to compensate employees

assigned to RDT&E facilities for work related injury or disease.

(U) Work Performed By: Private civilian health care providers
including hospitals, physicians, and contractors providing nursing
services, rehabilitation services, prosthetic appliances, and burial
services. Bills for these services are paid by the Department of
Labor, which bills the Department of Air Force for the total cost of
benefits and other payments made on account of the injury or death of

employees or individuals under the jurisdiction of their agency.

00857
UNCLASSIFIED
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(U) Related Activities:
- (U) There is no duplication of effort within the Air Force or the

Department of Defense.

(U) Other Appropriation Funds: Appropriation 3400 will provide
disability compensation only for employees assigned to O&M activities.

(U) International Cooperative Agreements: None.

00858
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #1001004F Budget Activity: #6 - Defense-Wide Mission Support

PE Title: International Activities

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1988 FY 1989 FY 1990 FY 1991 To Total

Title Actual Estimate Estimate Estimate Complete Progra

2446 von Karman Institute

384 390 400 400 Continuing Continuing

2447 SHAPE Technical Centre/AGARD/Cooperative R&D

2,682 2,724 2,777 3,350 Continuing Continuing
Total 3,066 3,114 3,177 3,750 Continuing Continuing

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program satisfies Department of

Defense (DOD) executive agent responsibilities for the North Atlantic

Treaty Organization (NATO) Advisory Group for Aerospace Research and
Development (AGARD) in Paris, France and for the Supreme Headquarters

Allied Powers Europe (SHAPE) Technical Centre (STC) in The Hague,
Netherlands; pays for United States scientists at STC; supports U.S. Air
Force participation in cooperative research and development (R&D)
agencies and groups; and pays the United States' share of NATO support
for the von Karman Institute (VKI) in Brussels, Belgium. Support of this

program is a ccntinuing international commitment under the auspices of

NATO and our mutual weapons development agreements with our allies.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project #2446, von Karman Institute: Funds the continuous U.S.
share of NATO support for the von Karman Institute in Brussels,

Belgium.

(U) FY 1988 Accomplishments:

- (U) Funded 12.5Z of the international budget of the VKI
- (U) Supported five fellowships for U.S. students at the VKI

- (U) VKI annually graduates over 70 scientists, conducts 10
lecture series and publishes numerous technical reports

(U) FY 1989 Planned Program:
- (U) Continue funding U.S. share of VKI's international budget

- (U) Continue funding five fellowships per year
- (U) Fund initial stages of VKI/U.S. Air Force Academy coopera-

tive program

(U) FY 1990 Planned Program:
- (U) Continue funding U.S. share of VKI's international budget
- (U) Continue funding five fellowships per year

UNCLASSIFIED 00859
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Program Element: #1001004F Budget Activity: #6 - Defense-Wide Mission Support

PE Title: International Activities

(U) FY 1991 Planned Program:
- (U) Continue funding U.S. Share of VKI's international budget
- (U) Continue funding five fellowships per year

(U) Program to Completion:

- (U) This is a continuing program

(U) Work Performed By: Not applicable.

(U) Related Activities:
- (U) Not Applicable
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defeise.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements:
- (U) NATO support funding agreements.

2. (U) Project #2447, Supreme Headquarters Allied Powers Europe (SHAPE)

Technical Centre (STC)/Advisory Group for Aerospace Research and

Development (AGARD)/Cooperative Research and Development (R&D):

Supports USAF participation in cooperative research and development
agencies and groups.

(U) FY 1988 Accomplishments:

- (U) Supported the participation of up to 100 experts in AGARD
technical panels and working groups.

- (U) Funded 21 scientist and engineer positions at STC.
- (U) Funded all aspects of international cooperative R&D

(ICR&D) to include conferences, working groups and the

Scientist/Engineer Exchange Program.

(U) FY 1989 Planned Program:

- (U) Continue AGARD support

- (U) Continue funding U.S. STC positions

- (U) Continue funding ICR&D efforts

(U) FY 1990 Planned Program:

- (U) Continue AGARD support

- (U) Continue funding U.S. STC positions

- (U) Continue funding ICR&D efforts

(U) FY 1991 Planned Program:

- (U) Continue AGARD support
- (U) Continue funding U.S. STC positions

- (U) Continue funding ICR&D efforts

(U) Program to Completion:
- (U) This is a continuing program.

U08I
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Program Element: #1001004F Budget Activity: #6 - Defense-Wide Mission Support

PE Title: International Activities

(U) Work Performed By: Leading U.S. civilian and military
scientists, engineers and administrators; and the TECHPLAN
Corporation of Marlton, New Jersey. The Deputy for
International Programs in the Office of the Assistant Secretary
of the Air Force (Acquisition) administers the program.

(U) Related Activities: Supports
- (U) US Mutual Weapons Development Data Exchange Program

- (U) Information Exchange Projects
- (U) The Technology Cooperative Program (United Kingdom/Canada/

Australia/New Zealand)
- tU) U.S. Air Force Senior National Representative activities

- (U) NATO Conference of National Armaments Directors

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: This program, as the
title indicates, deals entirely with International Coopera-
tive Research, Development, Test and Evaluation (RDT&E).
See above for detailed explanation.
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(AFSC) F:Y 19-;10 ROT &, E FAC:L'hTIES 5 Feb 88

AIR FORCE
3 STAL,.Aro ANO 1.OCATION 4 w OJICT ?ITL

NOHTRAC OR PROVIDED ,ACITZ.IEs
',VANDEERG AIR FRCE 3ASE, CALIFORNIA FOR SOLID ROCKET MOTOR UPGRADE

5 POCAAM .EMINNT a CATIGOlAY CW^0 7 PROjECT 4 MeI I. PlOjICT COST 1 O1

35119 F 1,000

SCC$' IST MAlS _

l IM .a,,M OUA*.?' UNI 0,01 tl; ? =0SY

SOL:D ROCKET MOTOR UPRADE LS 4,000

:NSTALLED R & 0 EQUIMENT (NON-ADD) TBD

io O 3CR rtON OF POOPOSIO CCf*TkWCJiON Provides necessary ,odIfI.ca ,ons to the
exist.ing Space Shuttle solid rocket motor processing tacility to
accommodate the three segment 7 otors. Work includes foundation work
to support the much longer segments on vertical stands, various platform
Mods to match 125 inch vs 144 inch diameter solid motors. Work also
includes supports for ultrasonic test fixture, zods to a paint spray boot.,
to support insullA.or application, access road and utility Modificat'1ons
and =sce2.aneous launch ;ad (SLC-4E) mods to support the on pad
integration and launch of the larger three segment solid motor
con iguration vehicle.
RE.U:RE1E,.T: The Martin contract for T IV has been modified to provide
for Solid Rocket Motor Upgrade (SRMU). This prigrm provides for a three
seMent motor which Is.siX inches larger In diameter than the previous
seven segment T 1I motor and requires full JuaWliIcation testing prior to
actual launch. 3oth the taesting and subsequent launch require facllity
modifications/construction to accounodate the larger and siinificantly
heavier segments. The Martin Company Is responsible for motor
development, testing and all modifications necessary to support 13
launches through 1993.
CURRENT 51TUAT:ON: The existing facil ty was built for larger diameter but
shorter solid Xotor se3eQOts and Must be zodified to process the solid

mtors in preparation for launch.
IMPACT IF NOT PROVIDED: Three existing faillt7 payloads supporting the
ninest neional priority progrms can not be placed into proper orbit
4jith any eXiting Space booster. Each of these pay1oads require multiple
launches and simply must wait for launch until the SRMU or some comparable
upgrade occurs to allow iauncm of navloads in this size ranie.

D 04 1 1 391 0,I. Nol . e
" "0 ' 0e" 00872
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i COMPONENT 2 DATE

AIR FORCE FY 19&9 -RTD& FACr=TIS DEC 14, 1988

3 INSTALLATION AND LOCATION 4 PROJECT TITLE

DYNAMIC COHERENT MEASUREMENT
WHITE SANDS MISSILE RANGE, NEW MEXICO COMPLEX (DYCOMS)

S PROGRAM ELEMENT 6 CATEGORY CODE ? PROJECT NUMSER 8 PROJECT COST I500)1

65809F 141-000 ESDS-89-0030 4,300

9 COST ESTIMATES

ITiM U'M QUANTITY UNIT COST COST
I ISOWD

DYNAMIC COHERENT MEASUREMENT COMPLEX (DYCOMS) LS 4,280
MEASUREMENT ENGINEERING BUILDING SF 3,000 165.00 495
RADAR BAND 2/3 BUILDING RENOVATION LS 180
DATA COLLECTION FACILITY CONVERSION SF 8,000 210.00 1,680
MISSION CONTROL BUILDING CONVERSION SF 2,800 140.00 390
GENERATOR BUILDING RENOVATION LS 190
SITE PREPARATION,UTILITIES(WATER,SANITARY) LS 390
MINE CALIBRATION FACILITY LS 130
RADAR ANTENNA FOUNDATIONS FA 5 165,000 825

TOTAL REQUEST 4,280
TOTAL ROUNDED 4,300

INSTALLED EQUIPMENT FROM OTHER APPROPRIATIONI (NOf-ADD) (26,000)

10 OESCRIPT ON OF PROPOSED CONSTRUCTION Radar antenna foundations, building
renovations/conversions, new facilities, all necessary support and
utilities. Air conditioning: 80 tons

II. REQUIREMENT: 16,000 SF; ADEQUATE 0 SF; SUBSTANDARD: 8,700 SF

PROJECT: Provide contractor operated facility for the collectionanalysis

and study of radar measurement data from in-flight weapon systems.

REQUIREMENT: Acquisition of an Air Force capital plant capability to be
known as Dynamic Coherent Measurement System (DYCOMS). This system will
provide dynamic radar cross section measurements of in-flight weapon
systems during study and analysis, research, and conceptual thru develop-

ment phases. DYCOMS will support testing requirements of major systems
including the B-2 Bomber, Advanced Tactical Fighter, and other Advanced
Tactical Aircraft. DYCOMS will be the only capability, either contractor
or government owned, available to support day to day aircraft requirements.

CURRENT SITUATION: DYCOMS is to be located at the existing North Oscura
Peak Range Center within the White Sands Missile Range, New Mexico.
Existing government-owned facilities at North Oscura Peak are to be
converted and/or altered for DYCOMS use.

IMPACT IF NOT PROVIDED: Testing of major, advanced aircraft will not be
available unless all facilities are in place.

egos .O.6V60A 15,0011, MSAV NE UNAIIIIIIIUNALL,D o"'"' 1' 006 VA" I* 00OS73
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3RIGT-P.ATTEON A , LOCA IO EQPET. TILDG45

-62102F 310-933 1EQ 89-2204 400.0_
9 COST ESTIMATES

ITS" uWI QUANTITY U't CoST COST

INSTALL CHEMICAL ANALYSIS (400.0)
EQUIPMENT, BLDG 450

EQUIPMENT REMOVALS LS (50.0)
AIR CONDITIONING LS (150.0)
SECONDARY UTILITIES LS (200.0)

COST OF PURCHASED EQUIPMENT (NON-ADD) (500.0)
TOTAL EQUIPMENT AND INSTALLATION COST

(NON-ADO) (900.0)
OTHER NON-ADD COSTS (DESIGN) (50.0)
MrNOR CONSTRUCTION (NON-ADD) (150.0)

10 DESCRIPTION Olt PROPOSED CON4STRUCTION4
INSTALLAT ION: Provide equipmient removals,

air conditioning and secondary utilities.
SPECIFIC PURPOSE: To support USAF directed R&D programs.
P ROJECT: Install chemical analysis equipment.

REQU rREMENT: Equipmient installation is required to provide continued
upgraded Chemical analysis capability in support of the materials
laooratory mission.
U RRENV SI7JATION: Current :hemical analysis labcratories are inadequate
to support new in-house research and development activities. Available
laboratory space must be modified for chemical analysis activities to

xpac4 it I'ously minimize the impact to critical in-house R&D projects.
IPACT IF NOT PROVIDED: Failure to provide this project will delay or

a ncel in-houe efforts involving chemical analysis which will have a
r itical impact on the transfer of materials technology to modern
perational weapon systems.

DD 1391 Vftl 11.%,11 part " 00874
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FY 1 91 ROTE FACILITIES PROJECT DATA 
1 S 19

(AFSC) IC SEP 1988
3 1iSTALL A11,00l A1140L. ATI004 4 PRlOJ|C? T*'V* a

INSTALL FOUNDRY PROCESSING
WRIGHT-PATTERSON AFB, OHIO EQUIPMENT, BLDG 655

6 PROGAMN ELLMaI' CATIGOAV COOl 7 PmOJECl PoUwmllo a PmOJlcT COST dICOW

62102F 310-933 EQ 91-2200 2,500.0

9 COST ESTIMATES

IttiW 4M 0UAMTItT ukof CNoI COST

INSTALL MATERIALS PROCESSING 2,500.0
EQUIPMENT, BLDG 655

EQUIPMENT RELOCATION LS (1,000.0
SPECIAL EQUIPMENT FOUNDATIONS LS ( 500.0
VENTILATION SYSTEMS LS ( 200.0
SECONDARY UTILITIES LS ( 800.0

COST OF PURCHASED EQUIPMENT (NON-ADD) (1,000.0
TOTAL EQUIPMENT AND INSTALLATION COST

(NON-ADD) (3,500.0
OTHER NON-ADD COSTS (DESIGNS) C 100.0
MINOR CONSTRUCTION (NON-ADD) C 200.0

o OEScAPTooP4OPmoposioINSTALLAT ION: Relocate, existing R&D equipment and
provide special foundations, ventilation systems and secondary utilities.
SPECIFIC PURPOSE: To support USAF directed R&D programs.
PROJECT: Install materials processing .equipment.
REQUIREMENT: Provide adequate facilities for the powder alloy development
and process modeling mission efforts of the Materials Laboratory.
CURRENT SITUATION: Materials Laboratory R&D involving powder alloy
development and process modeling (foundry operations) are housed in a
substandard facility constructed in 1931. This facility is scheduled for
demolition during the early 1990's.
During this period t.e R&D equipment supporting the foundry operations will
be replaced with new-state-of-the art equipment and relocated into newer
laboratory facilities constructed in 1985.
IMPACT IF NOT PROVIDED: Failure to provide this project will critically
impact progress in this vital R&D area and affect transfer of materials
technology to modern operational weapon systems.

DD 164m 1391 P.=, .we
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€ONPINTII 2 OA I
(AFSC) FY 19.&9 RDT&E FACILITIES PROJECT DATA

AIR Force I rL'p jQjq
3 INSTAI.LATION ANO LOCATION 4 P"OJECT TrILl

EQUIPMENT INSTALLATION,wR TrHT-pATTE2'qr)N AIR cilpr; ctA, 1INT11 & Nrrunrr ri4&m~co_ &nr 1A/91

5 POGAAM ILEMCNT S CATtGORY COO 7 PAOJfCT NuLmea I P01OJCT COST iOsi

M102F E0 8-9 Ono
9 CCST tSTIMATIS

,TIM ISO OUATITV Uft CST COST

EQUIPMENT INSTALLATION, ANECHOIC I 900.0
CHAMBER, BLDG 4A/4F

SECONDARY UTILITIES LS (200.0)
AIR CONDITIONING LS (2 0.O0)
ELECTROMAGNETIC SHIELDING LS (300.0)
SPECIAL FOUNDATION PADS LS (100.0)

COST OF PURCHASED EQUIPMENT (NON-ADO) 800.04
TOTAL EOUIP AND INSTALLATION COST (NON-ADD) 1 700.00
,3HER NON-ADD COST (DESIGN) (45.0)
MINOR CONSTRUCTION (P-341 NON-ADD) (918.0)

10 OESCRIPTIONO,,NOPOSIO INSIALLAI IUN: Mhovile secondary utilities,
air concit,oning, electromagnetic snielding and special foundation pads.
SPECFIC PURPOSE: To support USAF quick reaction capability (QRC) pro-
;rams involving COMPASS SPRUCE.
PROJECT: Equipment installation for an anechoic chamber.
REQUIREMENT: An adequate anechoic chamber is required to support quick
reaction capability (QRC) programs with a precedence of 1-3. This new
facility will handle classified programs as directed by Air Staff.
CURRENT SITUATION: The present anechoic cnamber is operating already with
two QRC programs. As a result, no additional QRC programs can be started
withiout a work stoooage in another orogram.
IMPACT IF NOT PROVIDED: These Air Staff directed programs are essential
to the survival of Air Force platforms in hostile situations. Without
equal consideration to all programs, the Air Force will lose valuable
information needed for its survival. This new facility will enhance the
current capabilities to provide the Air Force with this vital information.

, ll l ",04 Out NOI 0 11%1&, .184 O~il .... 0 087i
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OMPONENT2 OA

(AFSC) Fy 1942. ROTHE FACILITIES PROJECT DATA
AT Pnr I I. r A

3 IN4STALLATION ANO LOCATION 4 PROJECT TITLE

EQUIPMENT INSTALLATION, APPLIED

S PROGRAM ELEMENT 6 CATEGORY COOE PROJECT' t4IUIER I JECT COST 16100

53003F 31C- I9.3-4 t

9 CoST SSi'IMATES_____________

fim WMU Ow"189TV Loaf COST £051

EQUIPMENT INSTALLATION, APPLIED 450.0
SENSOR TECHNOLOGY (ASENT) FAC, BLDG 22

RAISED FLOCRING LS (50.0)
AIR CONDITIONING LS (100.0)
SECONDARY UTILITIES LS (100.0)
MCDULAR ?A~3LS (200.0)

COST OF PURCHASED EQUIPMENT (NON-ADO) (250.0)
TOTAL EQUIP & INSTALLATION COST (NON-ADD) (700.0)
,3TH-_: NCN-ADD CS7S (DES:GN) (35.0)
MINOR C0NS7R.JC7:ON (NON-ADD) (200.0)

10 DESCAIPTION OFIIOOSEo INS ' ALLAT iO: Provide rasea flooring, iT EnT-
tiorng, seconcary itilities ana modular panels.
SPEC:FIC PURPOSE: To support Special Access Required (SAR) programs.
PR O..E7: InstalI e.uipnent in support of the Appl ied Sensor Technology
(ASEqT) facility.
REOU:REMENT: An adequate and properly configured secure work and confer-
ence facility is required for work on "Limited Access" programs at the
SECRET level. The Avionics Lab conducts exploratory and advanced develop-
ment programs to demonstrate improved aerospaceborne reconnaissance and
weapon delivery capabilities for present and future Air Force tactical and
s::,-c'c: wea:c sy/stems inc1Wdinc thie Advanced Tactical Fighter (ATF).
CURRENT SITUATION: An adequate and secure area is not presently available
at the Avionics Laboratory to support the type of work required for
completion of high priority "Limited Access" programs at the SECRET level.
IM~PACT IF NOT PROVIDED: Failure to provide the secure work area will
compromise the timely transition of near tenrm Air Force weapon systems to
future tactical and strategic aircraft.

UNCLASSIFIED
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EQUNIPTMENT ISS ALAHIT S

T!.MPESTES CETIIATO (NON-AD)E: 10H

-73WARD S A.IR FORCE- 3ASE, CALIFORNIA , 'I?.T.FS ZD3RG

317-311O. FScc8825c50 06

TEMPEST &F SeIELDED iOOM 206

INSTPLLATION: INCLUDING INLEdT irXHAUST (4)

OUTLETS, ELECTRICAL & OM UNICATION
PENEKATONSWITH FILTERS.

COST OF PURCHASn D eQUIP.ET (NON-.esD) S FSA 1032 160 (165)

TOTAL IQUIPMET & INSTALLATION COST (NON-.DD 206

TEMPST CERTIFICATION NON-ADD)DESIGN COSTS 12Z (NON-ADD) (41K<) 5

MINOR CONST RUCT:ON (?ROJ 4,882551) NON-ADD (1.68)

!Q IM AC FOrO,, ,C D: : .F a e 7 o 'mInstal a standardi 2'xia' or
20'XI0' (self-con~ained) TEMPEST RF shielded room with two 3' doors, cypher

loc'ks, mechanical, elecrical and --. a systm of ne-i ons ih "ilcers
within the Sensitive Compartmented 17._o-macion Facility (SCIF') area.
PROJECT: Provide TEMPE2ST RF shielded room in accordance with National

rc'ori.ty Agency Specification NSA 4a. 65-6.R$OUI.REMENT: Establish TEMPEST R? shielded room within SCIF area, with the

capabilities to provide open'avionics laboratory to conduct requir:ed tdscs,
development and verification of test icems. Required BOD is 15 Jan 89.

CL.?LRENT SITUATION: No exi4ztin& !aci'i.:iea are available for required capa-

bilities under SCIF conditions.
IMPACT IF NOT PROVIDED: Failure to accooplish installation "would tlin inaz!

A.T' abii-:7 ca tasc and develop a system of national urgency with a

priority of Brickbat 1-3.

0- "'' "°Pc ' - W00878
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An FCOld Fy 19. RDT & E FACILITIES 14 DEC 88

3 6A?*,*LA O LOCATM 4. POJUCT TITLI

TMPORAY CONSTRUCTI01:
EWARDS AIR FORCE AB. CALIF2N1A SRAN II INTEGRATION
6 PROGAA ILSaWNW 10 CATS WY CON 1. PokojcT Wuus s moJacv CM os

633647
64226F 311-173 FSPH 882578 1,848

S OTISTIMAMU ____ ____

sliTSW WIN Cki"Ti •ko1 ICT COST

TUIOE.T CONSTRUCTION
SRAM II INTEGRATION Ls 1,680
EQUIPKENT INSTALLATION Ls 1,000
ACFT POWER ISLAfDS LS (680)

ACFT AIR-CONDITIONING LS :330)

MODULAR INSTALLATION LS 330

SITE PREP Ls (120)

UTILITIES LS (210)

SUPPORT FACILITIES L 350

SUBTOTAL I,
CONTINGENCIES (10%) 168

TOTAL FUNDED 1,848

DESIGN COST (A-E 10%, NON-ADD) 222

RQUIPMNNT (NON-ADD) 5,179

TOTAL PROJECT 7,249

it ossCT wOP~ iooOSaOCOTwjL7bO. Provide tempora ry/ re locatab e
office/technical working area for approximately 464 SRAM II and B-1 test
personnel, aircraft power on the ramp and in the hangar, and aircraft
air-conditioning in the hangar. The temporary/relocatable office facility

should consist of open bay office areas, computer rooms, common area with

conference rooms, restroome and entry control. Provide site preparation

and all utility extensions (power, water and sever service) for the

temporary/relocatable office facility, paved parking, trenthing for

aircraft power, and any other structural, electrical, mechanical or site
work required to provide a complete and useable facility.

SPECIFIC PURPOSE: Provide site preparation for the installation of a

tesporary/relocatable office facility and installation of aircraft power

and air-conditioning.
RQUIROWT: By January 1990, technical/office space for approximately

464 test personnel, aircraft power and air-conditioning to support the

relocation and beddown of the SRA II integration and B-1 test forces will

be required. Provide a centralised area in which the SRAM II weapons

system can be efficiently tested and integrated with the B-1 aircraft.

This is required to proceed the start up of the C-17 test program in

January 1990.
CUUUT SITUATION: The 1-1 test program is currently lo-ated in the

Hangar 1623 complex at Edwards AFB. These facilities have been designated

to support the C-17 flight toot program beginning in January of 1990. The
B-1 and SRAN I integration test program were scheduled to relocate to

Hangar 1207 and share the facility with the Strategic System Combined

1D-1 a %M-- 00879

UNCLASSIFIED



ARUNCLASSIFIED 2 OT

IR i C Y 19al MILITARY CONSTRUCTION PROJECT DATA 14 DEC 88

3 N0TALLATIIW Afto LOCAION

EDWARDS AIR FORCE BASE, CALIFORIA
4. P0J= TaLIr S.A"CT tNt.MIIN

TUIPORART CONSTRUCTIOI: PW857

SRAX I I INTEGRATIONISM827

Test Force. Due to the extension of various programs and the resulting
conflicts in program security, this facility can no longer be shared with
other progress.
IMPACT IF NOT PROVIDED: If this project is not provided, the Air Force
Flight Test Center will be unable to support either the C-17 or the SRAM
II integration teat programs. Delays beyond the January 1990 time frame
to allow the B-1 program to relocate wiil impact the commencement up of
the C-17 program. If the C-17 cannot move into its fscilities,
renegotiation of contracts between the 3ystem Pro'ect Cff:.ce, AFOTEC, MAC,
United States Army and the contractor will have to occur. This dielay will
force the delaying of permanent change of station for 200 plus AFOTEC,
MAC, Army and other related personnel. The acceptance of the C-17
aircraft will also be impacted, forcing renegotiation of the contract with
the contractor. These delays will equate roughly to $4M per month for the
C-17, If the SRAM II program is forced to relocate luring its schedu led
test period, delays/cancellations of flights occur :ostirig approximately
$.5-1M per flight. Delays beyond May 90, will cost the SRAK I! program

$2.5M per month 
of 

delay. 
Q I q N L STC 

s

I temn looo)

MODULAR UNITS EA 73 46,900 (,3419)
MODULAR FURNITURE EA 464 3,900 (17r3)

TOTAL 51 '9

D D "m 1391c *.sws@we U~T8O to 0660'.6S T.6 W&AW. IN
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AIR FORCZ " AC:Lc.1: PROJECT DATA
(A.SC) 25 Aug,88

3 NSTAI__A',ICN ANO .ZCA,.TION 4 OETriT.1

EDWARDS AIR FORCZ BASE, CALIFORNIA EQUIPMENT INSTALLATION:
,INSTALL AIR CONDITIONING SYSTEM

A QCG,.AM E.-MENT 5 C.ATECCRY CZOE 7 DOAJ ICT.jM63i S PFACT .T CC 1

65896 311-174 882554 599
r Ct IS'iMATtS "

ITEM wiad OI.~Tiv usY r c= COST

INSTALL AIR CONDITIONING SYSTEM 570
CHILLER, 500 TON :A 1 339,333 (339)
FLUID COOLER, 700 TON 1 1 W0,000 (100)
PIPING S (131)

SUBTOTAL 570
CONTINGENCIES (3Z) 29
TOTAL FUNDED COST 599
UNFUNDED COST (DESIGN, 10) 30
TOTAL PROJECT COST 629

M.A ON .....C: ....:E MCANICAL BUILD NG, PROJECT 40. 882 34C)

10 OE AIPTIONOF'RCPO$ RDT & E WORK: Wor,7 includes provision of a 500

:on chiller, a 7CO ton zoo'.i;n cower, piping and all ocher necessary

1nci.enal or aour-nan: -work.
u. R_ -QU:R.MENT:
PROJECT: Provision of additional cooling capability in Building 145.

REQUI:REMENT: Additional cooling capability for this facility is required
to provide adequate cooling for the new computer equipment to be installed.

Also, air conditioning is required to provide year round, 24 hour, con-
".ituc',_s ooera:ion for the support: of computer equipment.

CURRENT SITUATION: Presently, Building 145 utilizes two chillers to ade-
quately cool the computer equipment. During peak Der:or--ance
pe: o n cnillers have to be on line at 85Z to 90Z of their total

cooling capacity. This facility has already experienced several chiller

failures, and additional back-up cooling was unavailable to adequately
support the installed computer equipment.

IMPACT IF NOT PROVIDED: Without this project, Building 145 will be unable
to provide support test and evaluation programs for the B-2 Combined Test.

This will prevent the accomplishment of significant test support objec-

tives, adversely affecting the critical mission work they accomplish.

Fo0, ,m 1331 -0.Aab,..o.-4 ,.-..o-°" ...
0NLAS3100881
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A;.1 FORCi. :F 1991. 0D E :,.c :S PROJECT DATA
,AFSC.' 1 .6 SEP 37

3 t4ST&t..hTII~ AM4C 6.ZCAriO,. 4. P01lCT ?iTt.&

11ASP
-WARDS AIR FORC! 3ASE, CALIMONIA Mt7

1ASP FACILITIES COMPLZX13,0
M? LH.i/LOX STOR & AIANDL:NG FAC LS(29 ,400)
CT) HY5ROGEN SERVTC:4IG/VEHICLZ PROC ?AC LS (44,900)
(P) MI~NE TE-ST ?AC LS(20 ,300)
(T) :NT!GRATrD TEST SUPPORT FAC LS(41 ,300)

OTHER SUPPORT :TS!M LS (2.200)
SUBTOTAL 138 ,300
C3NTI14GENCIES (3%) 6.913
TOTAL CONACT 145.215
StoKH (7.5%) LO0.891
TOTAL REQUEST 156,.106
7OTAL REQUEST ROUNVED 156,100

? - ?ROTOTYPE
T - TUIPORARY

10 DSCOPTIN O "0031 RD i r,-.K oustruct a prototype facility complex
to support the flight test of the National Aerospace Plane (NASP) program's
X-30 flight rosearch vehicle. The currently proposed prototype facilities
will most likely consist of the following; & liquid hy drogen/ oxygen storage
ad handling facility, a hydrogen servicing/vehicle processing facility, an

engine test pad and stand, and an Integrated Test Support building. The
work should also Include the upgrade of any existing structures L.ocated at
the site, construction of taxiways and ramp areas, the upgrade and *xten-
sion of existing utilities, and any ocher work required to mks this a
complete and usable complex.
?!C:FIC PURPOSE: To support the research flight testing of this country's

first hydrogen !ueled hypersonic research vehicle, the X-30.
PROJECT: Construct a prototype facility complex to support the development
nd flight test of two X-30 flight research vehicles.
EQUIMEMENT: Since the needs of liquid hydrogen/oxygen fueled vehicles are
nique, specially designed facilities are required. This project will pro-
ide i contra: complex from which flight test operations of these vehicles
an 'zo conducted and an undirstanding of their operational requirements
*-oloped 'nd understood. .s such, this complex wsill serve as the proto-

type for &.1 future liquid hyd-.agen/ox,'gen operatioral vehicles, both mili-
tary and civilian. It will also continue to serve as the basis for follow
on testing of these vehicles. It has been iaitially determined that faci-
Ilies -aihtin this complex are required for propellant storage and ser-
Vicing, and for processing of the vehicle. Other facilities, including
mission control, laboratories, engi ne-aring/ technical areas, and warehousing

00882
DO '~ 139 ::,UNCLASSIFIED
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(FC I - iOET A 6 SUP 37

-DQARDS AIR FOR.CE 3ASE, CALIFORNIA

space to matt the ,inique flight test requirements of the X-30 will also b.
required. Existing facilities, if available, will be used to the maxiumJ
extent practicable. Many requiremments and problems involved with operating
aliquid hydrogen/oxygen fueled vehicle are yet unkzovn.
CURRENT SITUATION: Presently, there are no DoD or NASA facilities suitable
for stori.ng and ervicing liquid hydrogen for a horizontal take-off
vehicle. Existing facilities for vertical launched space vehicles at other
locations are not suitable for the unique X-30 requirements. For safety of
flight reasons, the flight test operations zust be flown from Edwards AF3
with its unique drl lakebed emergency runway capabilities. This vehicle
will be even nore complex than the Space Shuttle which will preclude the
U3e Of existing shuttle flight test/processing facilities at Edwards.
Presently, space for technical areas, laboratories, warehousing, hangars and
offices is not avaliable in the 1990's to handle a test program as large
and complex as currently projected for the X-30.
I.MACT IF 40T ?ROVIDED: If these prototype facilities are not provided,
AF-FC will ae unable to support the NAS? program. Without the required

hydrogen storage and vehicle s~rviclng/proc~ssinS facilities, the X-30
vehicles cannot be serviced with the required propellants or undergo
ground checks and the research flight test progrim vill not be possible.
Attempting to accomplish the related flight test program operations, such

as 1Li3SiOn control, simulation, data reduction, planning, and etc., without
the Integrated Test Support building will result in a fragmented and inef-
ficient test activity. The fragmentattn of the test team could also
result in test schedule delays and inc..ased program cost.

0 0 .1. 083 1391 c oftewpos t.J6A V. es@
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EQUIPMEA;NT ANSTALLAT-ION F4EE TEST iL -Q! 1NTNTLLTi
A-ODFCFE ONYT378 REETSCELL C-2

5 PRGRAM41MNIN CANISMCOE ) 2YDAULC L4MESWCO .ko

COST F PUCHASE EQUPMEN NO--'.AD ~S

EQUIMAL INLATION N EQUIPMET coSr(160

CHC OTEIIFUE LS (4300)

COS O CIPUCHA~SD EQUIPME~NT NNAD:L140

PROJECT: Procure and install freejet testing equipment to provide
airtrameiropulsion testing capabilities In Test Cell C-2 to accomplish propulsion
system integration testing on future fighter aircraft and missile systems.

REQUIREMENT: Freejet testing capability is required in AEDC Test Cell C-2 for
airframe'orooulsion system 'integration testing for current and new technology
aircra" and turbine engines. AEDC Test Ceil C-2 'Nlil be used to conduct 1freelet
testing on future aircraft fighters and missile system integration efforts. These
aircra-it and cornparable miss~le systems incorporate neW tech nologes such as
blended inlets and exhausts, integrated avionics, propulsion and armament
sys-tems, vectoring and reversing nozzles and low infrared and radar
observabies. 7he effecive integration of these capabiuities de'ermires how~
successfully a weapon system accomplishes its mission.

CURRENT SITUATION: The ability to verify operational inletiengine compatibility
over a !a',:e nor-on of 'he aircraft'missile 1licht enveloce or:or -a flig-t test
does not currently exist. To accomplish this testing, positioning mechanism
hydraulics, subsonic and supersonic nozzles, diffusers, engine mounting
pedestal, forebody simulator and othier freejet instruments are required to
conduct fighter/missile system tests.

IMPACT: Improoer integration between the airframe and its cropulsion
system will severely limit the capability of the aircraft or missile by impacting
range, payload maneuverability and by increasing operating costs. Without the
ground testing ca 'pability to ensure oroper integration between these systems,

ruur ght.er, missile systzems :3n only -e!y on flight -esting -c! -~t~i:
verification. This could result in increased weapon systzem deii've-, costs,
wveapon system deployment celays and expens',.e retrofits.

UNCLASSIFIED 00884



FY 1989-92 RDT&E FACILITIES 30Aug88

3. NSTALLA 7oN A.40 LCCA'ON 4 PQOJECT TILE EQUIPMENT INSTALLATION
ARNOLD AFB, COFFEE COUNTY, TN 37389-5000 T-3 Equipment Modification

S PROGRAMELEMIVENr 6. CArTcORY CO0e 7 PROJECTNUMER a. PROJECr COST ($000)

6S807F 318-614 ANZY890248 2,644

9. COST ES.Y:MATES

ITEM U/M QUANTITY N ,T

Equipment Installation T-3 Equipment Modification LS 2.644

Poing arcd Valves LS (908)
Heater Systems LS (225)
Electrical Systems LS (590)
Test Article Controller LS (282)
Test Environment Controller LS (425)
Data Aquisition LS (214)

2,644

Cost of Purchased Equipment (Non-Add) LS (4,961)

Total Equip. Installation & Equip. Cost LS (7,605)

Otr.er Non-Add Costs:
Design LS (708)
Checkout LS (316)
Minor Cons'ructon LS (95)

10 OESC.i~'.ONO 2COPO5--DiN5--AL.AT:ON:

PROJECT: Modification of the T-3 test cell equipment to provide high pressure
and high temperature testing capabilities.

REQUIREMENT • This project is required to provide test capabilities for a new
class of expendabie turbine dedelopmental engines and the next generation of
tactical weapons which are presently under planning and design.

CURRENT SITUATION: The present T-3 configuration will not meet high
pressure/temperature requirements for the flight envelopes. The control and
Data systems are not capaole of meeting on-line transients.

IMPACT IF NOT PROVIDED: The AEDC test facility capability to meet future
developmental engine testing will be compromised. The technical objectives of
these concept -rnes cannot be fully deve!ooed withcut providing a dedicated
test capability. Without providing the necessary modifications to
T-3 test cell, the ability to provide required development testing, and flight
qualification cannot be realized.

D O 1 3 9 1 . , - , , , . .. o- r0
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3. NST-ALA7~.~O LN1OCA7;O1N 4,;OJ1Cr 71TLS EQUIPM ENT iNSTALLATiON,1
ARNOLD AF3 7N 37389-SOCOO COFFEE COUNTY Equip install Unclass Data Comm Ntwrk

SO I'T S CA TSC.ORvcode 7 PROjAerNUMBE S. PqOJE7_COST S0a00

65807F TANqZY 880470 86417
I C:)S7-.ST:MAr--s

Tj Ulm QUANTrY f S J RE)

EQUIPMENT NS7ALLATIOIN UNCL.ASSIFIED DATA

Communicatons Ne'Nor< LS 86417
Secondary Electrical 'Electronic Distribution 1.5 (3672)
Communications Duct Expansion & Cable 1.5 (2727)
Multi Building (63) HVAC Modification LS (2248)

Cost of Purchased Equipment (Non-Add) LS (1980)

Total Equipment & Installation Cos-t (Non-Add) LS (10627)

OtherNon-Add Cost:
Design LS ___ (600)

0o. E S CRIoP T1CNCFP ROPO S i D N STA L LA 710N:

Install a base wide unclassified Automated Data Processing (ADP) network :o provide an
integrated communications and management information system. The network will consist of
fiber optic cables installed in the existing communications duct and routed to 1 19 separate
facilities. Interbuilding wiring will consist of multi-twisted pair cable.

OCPoside an wte^a ad arc sszernatic ADP network 'or all er'gir-evrg arid
adiministrative offices for communications at AEX and otherAir Force, nstailIations

REQUlRSVIENT- This project will ensure a common network architecture will be availaole for
Air Force and contractor needs. Pl-e commonality of a managed network system will provide
secondary oenefit5 .n maintainaoiiit/.

CUJRRE-NT SITUATION: Networks for unclassified data communicains have peen installed in an
ad hoc manner over several years based on specific needs. As those needs arose, new systems
.ve'e nszailec vi.e,-;-ais conine,:et in. * 'C '-0St 7:3( i Tis ras'e'- *3 a
proliferation of twisted pair, coaxial and fiber optic cable within and between buildings, both
above and below ground. Logistics of maintainaoility for th~is mixed network system and future
expansion in not cost effective.

IMPACT IF NOT PROVIDED: Effective use of AOP for communications and MIS will not be
readily ac-ieved riorwill the full potential of those programs . e realized in the immediate

future.

UNCLASSIFIED 00886



UNCLASSIFIED
CcR ORCa p Fy 19.10 RDT & E FACILITIES
(A sc) 1, , 1n~.3 wiTAkLLATM A10 LOCATOR 4. PMOACT TI.I

EQUIP INSTALLATION: RANGE
EDWARDS All FORCE BASE, CALIFORNIA InSTnUiTATIo SITU INTERlACE
6 MOAM ImlVNT C CATIGOV C001 7. 1 OJICT mJsltA I PSOlMCT COST tw0

780197 lI-rn I lE 902510 600*. cci ISYMRATUS____

I,. U~ @~k?~Y fhcost COST

EQUIPMENT INSTALLATION
RANGE INSTRUKENTATIO SITES
INTERFACE (RISI) IS 600
COST OF EQUIPMENT AID SOFTWARE (NON-ADD) LS (5,400

TOTAL EQUIPMENT & INSTALLATION T700

Is O[ScairTOm OF Peoposso CONSTRUCTION
RDT & E WORK: Provide interfaces to tie into the

Utah Test and Training Range (UTTR) microwave network to provide command/
control information, transfer data and other unique functions of the UTTR
timing source. Iaclud. any electrical, structural, mechanical, and site
work to make this a complete and useable system.
PROJECT: Install equipment for Range Instrumentation Site Interface

REQUIREMENT: Interface, data transmission, and communication equipment to
bring required information from various instruaentation systems into theMission Control Center at Hill &FB. Provide the capability to improve the
utilization of UTTR for the expanding workloads.
CURRENT SITUATION: Due to the vast size and remoteness of tTTR, many of
the sensors and measuring instruments are located at unmanned and
primitive sites. This requires command/control and data acquisition
channels between the various sites and the Mission Control Center.
IXPACT I? lOT PROVIDED: Future test produotivity and efficiency will be
greatly impaired. There will be an inability tu exploit large volumes of
airspace not reachable through present instrumentation sites. This will
impact the ability of UTTR to handle the increasing test program growth.
ADDITIONAL: This project is to be phased over three fiscal years.

7190 300 (2,700)
7191 100 (900)
7Y92 200 180
SUM 600 (5,4000

O D, ."= 1391 . AfN. f 6,--..M VONs e
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AIR PORCI UNCLASSIFIED
FOsRCE 'y 290 RDT & 3 FACILITIESIR 

1~c ,, -4 DEC 8
STWALLATOON AN LOCATION 4. NOJSCT TOTLI3QUIPMNUT INSTALLATION:

EDWARDS AIR FORCE BASE, CALIFORNIA STAND-OF? RANGE EXTENSION

% RoA"t am 6 CATIOOAv coda ". PROACT ,WIm I PROMC? CTo m

780191 31X-XU FSPM 902511 2,490

,,g ¢cET ITA1TI$ ____ _____

film 9Iwld oqj~tLal? , T COST COST

EQUIPMENT INSTALLATION
INSTALLATION LS 2,490
EQUIPMENT & SOFTWARE (ON-ADD) IS 47,310)

TOTAL EQUIPMENT & INSTALLATION 49,800

to DIRSWCPTION OF p5ooI C€OTX1,O'

RDT & E WORK: Develop an a.rborne :nard': ;t~o!
termination system to relay test iata from % stand-off weapons system.
Include electrical, mechanical, structural, and site work as required to
2ake this a complete and useable system.
PROJECT: Develop an airborne command/control/termination system for
stand-off weapon systems.
REQUIREKENT: High speed, stand-off weapon systems require long range
instrumented flight paths that far exceed boundaries of existing overland
test rmnges. Test data, tine-space-position information, and command and
control data must be transmitted rapidly with high reliability.
CURRENT SITUATION: Presently such unmanned high speed air vehicle testing
overland is not authorised without such a monitoring system.
XPACT IF NOT PROVIDED: FAA and USA? till not authorize unmanned air

-vehicle testimg overland without a comand/control/termination system.
Over water testing will not support recovery of test vehicles. The
developmental, test and evaluation and the operational, test and
evaluation of critical weapons will be seriously .eopardized and delayed.
ADDITIONAL: This project is to be phased over three fiscal years.

FY90 340 (6,460)

FT91 1,050 (19,950)
FT92 1.100 (20,900)
s=3 2,490 (47,310)

D UNC13A I 0088 8"" "" "
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I U N C L A S S I F I E D
A FORCE YIo FAC:LITI:s

(ASC) 
14 DEC

INSTALLATION ANO LOCATION 4. P OJ9CT TITLE
EQUIP INSTALLATION: VISUAL

EDWARDS AIR FORCE BASE, CALIFORNIA SIMULATION DISPLAY SYSTEM
sP OGNam, MnVEaT s CATaGOAv cool 1. P'OJCT NUMog1% g 'oacT COST cSoOD

64755? 319-932 FSPM 902508 1,100
9 COST ESTIMATES

OT466 Vill OuM ei, I. T COST COST

EQUIPMENT INSTALLATION
INSTALLATION LS 1,100
VISUAL SINULATOR EQUIPN ENT
I SOFTWARE (NON-ADD) LS (9,900)

TOTAL EQUIPMENT & INSTALLAT:ON COST 11,000

0. 01SC~IIPTION fOFPOSOOThutfr#
RDT S E WORK: Install a high fidelity full field

of view system in the Integrated Facility for A,ionic System Testing
(IAST), Bldg 1020. The system will consist of a hemispherical dome for
fixed based fighter cockpit and computer image system. Include any
electrical, str-ctural, and mechanical work required to make this a
complete and useable system.
PROJECT: Install a visual simulation display system in the IFAST
facility.
REQUIREMENT: Provide the capability at IFAST to conduct full avionics
evaluations to include man-in-the-loop simulation.
CURRENT SITUATION: The Air Force Flight Test Center (A-FTC) does not
presently have this capability. With completion of the FY87 MILCON
Project, AkDAL Avionics Laboratory, the additional space required for this
system will become available.
'2PACT IF NOT PROVIDED: AFFTC will not be able to provide the visual cues
needed to provide a true simulation environment. Without this system
flight test hours cannot be saved, impacting the safety of flight of
operations and increasing test costs.
ADDITIONAL: This project is to be phased over two fisal years.

FY90 680 (6,120)
FY91 420 (3,780)
SUN 1,100 (9,900)

D D .*77. 1391 -,-,,O., .&US,,,ST ,oPMN
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UNCLASSIFIED 
GT

____ _INSALLATION MIO

EDIS AREBBB AIPRI SIMULATOR FOR UINIE VEHICLES

INSTALLATION 350

TO EQUIPMENT INSTALLATION

RDT & E WORK: Provide six-degree of freedom
simulation for flight control and navigation system analysis required for
u-mnned air vehicle test and evaluation. Include electrical, mechaical,
structural and site work as required to make this a complete and useable
system.
PROJECT: Provide an on-site capability to test and analyze mission
planning systems supplied as part of an unmanned vehicle project.
RSQUIREMIUT: Evaluation of the mission planning system is necessary for
the Ground launched Cruise Missle (GLCN) program. An on-site capability
would save critical time and money while providing an organizational
capability to test this critical portion of the weapon system.
CURRENT SITUATION: Presently, the mission planning is accomplished in
off-site contractor facilities. These are more costly than those which
would be on-site in close promiity to the test teams.
INACT1 I? NO? PROVIDED: Continuing to have the system contractor perform
mission planning at their facilities will increase the time and coat of
the test program.
ADDITIONAL: This project is to be phased over three fiscal years.

FY90 50 (450)
FY91 100 (900)
PY92 200 (1800)

SUN 350 (3150)Y

0 0 on 1331 wel aetil ^6N
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UN4CLAS SIFIED
AFFY y 199 ROT&E FACILITIES PROJECT DATA O

(ASC 01 SEP 1988
3 INSTALLATION4 ANO LOCATION 4 P"OjacT TITL

EQUIP INSTALLATION. COMP-AIDED
WR IGHT-PATTERSON AFS, OHIO (AFLC) ENGRNG "0EUP RT, MLTI-FAC
5 PNOGFIAM ELEMENT * CATEGORAYCOOff 7 PROJECT NUM810 UPOjgc I COST 150001

65807F 610-711 1EQ 88-9121 300.0
9 COST ESTIMATES _____

ITIM Wl" CUASOTIT'v Uhl T COST carT

EQU IPMENT INSTALLATION, COMPUTER-AIDED 300.0
ENGINEERING SUPPORT FOR CAE SUPPORT
FACILITIES 20005, 30206 AND 30207.

FAC 20005 EQUIP SUPPORT (75.0)
FAC 30206 EQUIP SUPPORT (200.0)
7AC 30207 EQUIP SUPPORT (25.0)

COST 0; PURCHASED EQUiPMENT (NON-ADD) (460.
TOTAL EQUIP AND INSTALLATION COST (NON-ADD) (,.)
OTHER NON-ADD COST (DESIGN) (50.0)
MINOR CONSTRUCTION, MULTI-FACILITY (NON-ADD) (300.0)

to ojscRIpTION ~p 'jpOSj0 installation: Provioe.t7i9 sea flIooring and'
secondary utilities.
SPECIFIC PURPOSE: To support in the design, analysis and fabricjmon of
aircraft parts used to modify test aircraft for R&D.
PROJECT: Equipmient installation for computer-aided engineering (CAE)
s uoport.
REQU IREMENT: Provide necessary equipmlent support and facility modifica-
tions for the installation of 54 stand-alone computer CAD/CAM work
stations and peripheral equipmient at various facilities.
CURRENT SITUATION: The 4950 TESTW has a requirement for increasing com-
puter CAD/CAM engineering capabilities in support of their aircraft
modification operation.
IMPACT IF NOT PROVIDED: Failure to provide the requested work will impact
4950 TESW cap-a-iity to their own in-house design work, thereby not being
able to reduce their contracting out work which is estimated at S4.2M per
year.

S1391 "O.-Cu 00891
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FY 19-13MILITARY CONSTRUCTION PROJECT DATAAIR FORCE RDT&E FACILITIES PROJECT DATA 1 SEP 88

3 iNSTAL.LATION ANO LOCATION 4 MtOjCT TITLL

KIRTLAND AIR FORCE ASE, N.M. ROTOTYE FACILITY: ATMOSPHERIC
iOMPDESATION PROTOTYPE FACILITY

5 PROCRAM EL.EM NT 6 CATIGOAV COO 7 PROJECT NUM610 t PROJICT COST i500 .

63605F I4MV 890600 5,630

9 COST ISTIMATIS

ItTM il QUAMTITY u IT cm? COST

ATMOS?HERIC C0Z,1PVSATION ?ROTOTYPE FAC. 5,622
UTILITIES/ROADS L/S - - (1,524)
TELESCOPES EINC.OSURES/FOUNDATION L/S - - ( 908)
HUAC BLDC/SERVICE TUNNEL S.F. 11,ZO0 230 (2,576)
SUPPORT 3LDG S.F. 2,300 192 ( 442)

S.F. 1,800 100 ( 180)

DESIGN COST (Non Add) 338

R&D "QUi?)MENT

NEW 22,000
uS Tr.' 15,000

10 OSCAIPTION OF PROPOSI0 CONSTRuCTION

?.Oj'C7: Construct a prototype experi=ental facility to support a 3.5
and .08 meter teLescopes and associated optics and lasers for a Ground
Base Laser Systm (GBL).
.RqU:~i.! : AIUL is conducting research in Atmospheric Turbulence. At
present, most of the experiments are being conducted on a 1.5 meter
telescope located here at Kirtland AFB. Due to technical requirements and
other program consideration, a 3.5 meter telescope is required to complete
the research Defore moving to a full scale GBL Demonstration Facility.
CURRE!NT SITUATION: The existing 1.5 meter telescope and laser systems has
:ollec:ed data which indicates that atmospheric turbulence on larger
apertures may not be as strong ,s theories predicted. Thus, there would
be no additional penalty for using the larger apertures planned for future
GBL systems.
IMPACT IF NOT PROVIDED: Congress has requested that GBL feasibility be
answered in the early 1990's. Study of the national capability has shown
no availability of a research tool in the 3.5 meter class. This capa-
bility is urgently required to respond to the Congressional requirezents
and to continue research and development in the Atmospheric Compensation
Field.
ADDITIONAL: This plan project will procure a $16 million 3.5 meter tele-
scope, and construct a S5.7 million in prototype facilities to accommodate
this large telescope and associated laser systa-,s and support the required
experimentation. The new facility will be built in a remote mountain area
of Kirtland A.F.B to provide the best possible optical conditions.

D D, 71. 1391 ., IO 914 -41 11 'iaa,01
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A:R~ORC~ FY 1990-95 RD)T&E FACILMTES UNCLASSIFIED Ou~
3. NSTAI..A N ANO LOCATI1ON 4 PROJEC I1TLE EQUIPMENT INSTALLATION-
ARNOLD AFS, COFFEE COUNTY, TN 37389-5000 Signal Conditioning, ETF Test Area

5 ~OGAMELME1' 6. c.~rEezoRy COCE 7 PROJECT NUMBER 8. PROjECT COST (5000i

65807F 318-614&95 ANZY818012 366

9 COST :3S;MArES

iTEM Vl:M I Ql UANTY

Equiornent installation Signal Conditioning, ETF Test
Area LS 366
Sigral'1i rg SyStern LS (315)
Misc Eq. Instailauon LS (51)

Cost Of Purchased Equipment (Non-Add) LS (6128)

Total Eouip. Irst. and Equip. Cost LS (6494)

Other Non-Add Costs

Design (Non-Add) LS (94)

Checkout (Non-Add) LS (230)

'0 :ESC;IP' O.N OF DROPOSD INSTALA7ON:

PROJECT: Procure and install replacement signal conditioning equipment and
inter connect cabling to replace obsolete and unreliable equipment in all Engine
Test Facility (ETF) major test u nits (Cl1, C2, T 1, T2, T3, T4, T5, T6, T7, J 1, J2,iJ3, i4,
anrd 115).

REQU!REMENT: Replacement equipment is required to improve reliability and
operational effic:ericy and reduce test preparation time and cost.

CURRENT SiTUATION: Existing signal conditioning equioment, and interconnect
caoiing is oosolete and unreliable requiring excessive manpower for setup,
checkot, and maintenance. As the equinment continues to ace, reliability will
decrease further as replacement parts become unavailable.

!?AC %0NO ?ROVIOED: Data Sys-,e-s reflabiliywill dec-ease, da~a quahty
will be reduced, and manpower intensive operations will continue resulting in
excessive maintenance costs and test unit operational delays. The current
capability to support development testing of rocket and jet engine propulsion
systems will be significantly reduced.

D00 1 391 At o.ci
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AIR FORC~ FY 1990- 92 RDT&E FACILITIES UNLSIID 30 -AU -G 88

I NS_.LL.Ar0NA~N0 L0CA7(:,N 4 ;)0,iEC-7 irL EQUIPMENT I NSTALLATION

ARNOLD AF3, COFFEE COUNTY, TN 37389 1 REEJETTEST CELL C-1
5 PROGRAM ELE'MENT 6 :ArECORY C006 7 ROjECT NU Mill 8 POjC COST 5OOO

65807F 390-614 ANZY900141 7000
3 COST -ST:Ar~s

EQU!F)VENT N~S7ALLA7'C-N --EE-.ET 'TEST CELL C- I LS 7000
IS~ AA-~'~ ~OZ. ENL.S I(2 '"C)l

PRP;-AN S70RACE SY S7EM LS (1900)
FEJET BULKH-EAD SYSTEM LS (2700)

COST OF PURCHASED EQUIPMENT (NON-ADO) LS (10000)
707AL iNS7ALLATION AND EQ COST (NON-ADD) LS (17000)

OT-IER NON-ADC' ,jSTS:
OES;GN LS (3000)
C.i EC<( OUT LS (5000)

PRO jEC- :1ocure ard i nstza I ree; et testing equipomen t to incude variable Mach
Numroer nozzles, procellant storage system and freejet bulkhead system.

REQUIREMEINT. A.=[C rest Cell C-1 will be used to conduct freejet testing on the
NAS? ano comparabie missile systems.This aircraft will incorporate new
tecnnrologies such as blended inlets and exhausts, integrated avionics, and
integral airframe/propulsion heat re;ection/cooling systems. The effective
ntegration of these capabilities determines how successfully the NASP will

aczr:mz:sh .:s rniss;cn.

ClJRE> Sj7UA710N AEDC Test Cell C- c'irrentty does -lot "lave a free~et test
capacoi:y. To accomplisn N _S? proouision syszem testing, s 'pec:ai equip' ment,
such as variable suPersonic Mac'n No.nozzle and propellant storage system are
required to conduci NASP free~e* tests

7?C -ie '~lio ve'ify propu!5ic: systerr :Peratci ove, a rtc!portior
7-Te NAS? flignt envelope prior to flight test does not currently exist.
rrorocier integration betwNeen the airframe and orocoulsion system will severely
mi-it trie capaciiiizy of :ne NAS? by imnpacting range, payicad, rnane. verability

and by increasing operating cos'ts. Without this ground test caoiability, the NAS?
and future missile systems can only rely on flight testing for compatability
verification. This could result in increased costs for the NASP, weapon system
deployment delays and expensive retrofits.

00 <.'' 1391 -C: .0
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UNCLASSIFIED
I $MPON4E'4T O

(AS) Y 19_89 RDT&E FACILITIES IPROJECT DATA _7 D SE 18

3 INSTALI.AT ION ANO LOCATION 01 SEPEC 1988E
EQUIP INSTALLATION, COMP-AIDED

WRIGHT-PAT'TERSON AFB, OHIO (APLC) ENGRNG (CAE) SUPPORT. MULT -FAC
5 PRl GAM ELEMENT S CA TEO ' COO 7 PO CT 4LM POJ TCOST ISOOO)

65807F 7610 -E711 v EQ R,8-9121mE q 300.0
9 COST ESTIMATES ___________

IM Ulm UANtTITY Woolf COsf COST

EQUIPMENT INSTALLATION, COMPUTER-AIDED 300.0
ENGINEERING SUPPORT FOR CAE SUPPORT
FACILITES 20005, 30206 AND 30207.

FAC 20005 EQUIP SUPPORT (75.0)
FAC 30206 EQUIP SUPPORT (200.0)
FAC 30207 EQUIP SUPPORT (25.0)

COST OF PURCHASED EQUIPMENT (NON-ADD) (4,600.0 '
TOTAL EQUIP AND INSTALLATION COST (NON-ADO) (4,900.0)'
OTHE; NON-ADD COST (DESIGN) (50.0)
MiNOR CONSTRUCTION, MULTI-FACILITY (NON-ADD) (300.0)

10 oesc "'PTION01; PROPOSEO instal iation: rProviditrai~sea floor'ing and -
secondary ujtilities.
SPECIF.IC PURPOSE ': To support in the design, analysis and fabrication of
aircraft parts used to modify test aircraft for R&D.
PROC'EC7: Equipment installation for computer-aided engineering (CAE)
support.
REQU~jIREmENT: Provi de neces-sary e qui prent support and faciIi ty modi fi1ca-
t ion s for tne i nstal 1at ion of 54 stand-al one computer CAD/CAM wor k
Stat ions a~d ;eri pheralI e qui pment at vari ous faci1i ties.
CURRENT SITUATION ': The 4950 TESTW has a requirement for increasing com-
puter CAD/CAM engineering capabilities inl support of their aircraft
modification operation.
IMPACT IF NOT PROVIDED: Failure to provide the requested work will impact

490TESNW capability to their own in-house design work, thereby not being
able to reduce their contracting out work which is estimated at S4.2M per
year.

UNCLASSIFIED 00895
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FY 19.13MILITARY CONSTRUCTION PROJECT OATA
AIR FORCE . FACILITIES PROJECT DATA 1 SEP 86

3 INSTALLATIOA.ANOLocATION 4. PR1OACT1LT1

KIRTLAND AIR FORCE BASE, N.M. ROTOTYPE FACILITY: ATMDSPOERIC
OMPENSATION PROTOTYPE FACILITY

S PROGRAM ELEMENT 6 CATEIGORY C001 7 P10JCT N4UM6R I. PROJECT COST I I000

63605F H4MV 890600 5,630

9 COST ESTIMATES

iTIM uiM CUANTITY WooICT Ce €ST

ATMOSPHERIC COMPENSATION PROTOTYPE FAC. 5,622
UTILITIESIROADS L/S - - (1,524)
TELESCOPES ENCLOSURES/FOUNDATION L/S - - ( 908)
HUAC BLDG/SERVICE TUNNEL S.F 11,200 230 (2,576)
SUPPORT BLDG S.F 2,300 192 ( 442)

S.F 1,800 100 ( 180)

DESIGN COST (Non Add) 338

R&D EQUIPMENT

NEW 22,000
E( I STI.INC 15,000

to OSCRIPTOrv OP PROPOSED CONSTRUCTION

PROJECT: Construct a prototype experimental facility to support a 3.5
and .08 meter telescopes and associated optics and lasers for a Ground
Base Laser System (GBL)..
REQUIRE.EN'T: AF'JL is conducting research in Atmospheric Turbulence. At
present, most of the experiments are being conducted on a 1.5 meter
telescope located here at Kirtland AFE. Due to technical requirements and
other program consideration, a 3.5 meter telescope is required to complete
the research before moving to a full scale GBL Demonstration Facility.
CURRENT SITUATION: The existing 1.5 meter telescope and laser systems has
collected data which indicates that atmospheric turbulence on larger
apertures may not be as strong as theories predicted. Thus, there would
be no a~ditional penalty for using the larger apertures planned for future
GBL systems.
IMPACT IF NOT PROVIDED: Congress has requested that GBL feasibility be
answered in the early 1990's. Study of the national capability has shown
no availability of a research tool in the 3.5 meter class. This capa-
bility is urgently required to respond to the Congressional requirements
and to continue research and development in the Atmospheric Compensation
Field.
ADDITIONAL: This plan project will procure a $16 million 3.5 meter tele-
scope, and construct a S5.7 million in prototype facilities to accommodate
this large telescope and associated laser systems and support the required
experimentation. The new facility will be built in a remote mountain area
of Kirtland A.F.B to provide the best possible optical conditions.

D D eec. 1391 - ,.,,
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COMPONET i FY 1989 RDT&E FACILITIES UNCLASSIFIED 2D.
AIR FORCE 30 AUG 88

3. INSTALLA~iON %NO LOrCA7:ON 9 4 PROJECt'TnTtE.
'0 PMENTJ INS7ALLATION

ARNOLD AF3, COFFEE COUNTY, TN 37389 I2iGbTiMPERAAUREI.LAS (HrL)

S. PROGRAMI ELEMEN4T 6. CATEGORY COOE 7.P1R0JECT NUMBER a PROJECTCOS7(500)

65807F 311-115 1NY900 900

9,.COST iSIMA".ES

i T EM ~~UIM QUA.NTITY _OS
EQUIPMENT INSTALL.A7ON
HIGH TEMPERATURE I-AB (HTL) LS 900

7EST ECLJ:?ME'J7 LS (600)
DATA AND CONTROL SYSTEM LS (300)

(900)

COST OF PURCHASED EQUIPMENT (NON-ADD) LS(1,800)
TOTAL EQUIP. INSTALLATION AND EQUIP COST. LS (2,700)
OTHER NON-ADD COSTS: L

DESIGN COSTS LS (400)
MINOR CONSTRUCTION LS (170)
CHECKOUT LS (300)

10 0ESC.R:PT:ON OF PGOPOSED NSTALLATCIN
PROJECT7: Procure and install High Temperature Lab equipment to include test stands, exhaust
ducting, sPecial power & cooling systems, and controls and data systems.

REQUIREMENT: Hypersonic vehicle research requires development o-fia-7breathing
prooufsion systems, thermal strmctures and new materials operating above Mach 8. Arc-heaters
are r'eeced to procuce the smru'ated -iiignt conditiors in a large test faciiity for lorng run times.
Heater development is required to increase the size, performance, run times. flow conditioning
and understandirg of test environments of arc heaters. No other air heating method exists to
provide the extreme temperatures and run times required. Project provides equipment and
services needed to conduct the enabling technology studies & development of large electric arc
neaters supplying not air flow for planred hypersonic test .aciiizies.

CURRENT SITUATION: Existing arc heaters are inadequate to power a large hypersonic test
facility. Technology development must proceed to understand the scaling potential, pressure
and air mixing lirritatiors. irtstrumne-at-ons and diacnew-ics. flovi che-listry, safety and
reliability of an arc heater capable of driving proposed hypersonic facilities.

IMPACT' IF NOT PROVIOED:Arc heater technology will not mature sufficiently to power a large
hypersonic test facility. Adequate development and qualification testing of hypersonic
propulsion and airframe hardware will not be available for flight simulated conditions above
Mach 8.
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EieRORC : Insalo IS(38

~oaRN~uO rne AF taSic and--- SCuorrYent 378-COt LS Cel(Is.&073)l(8,)yse

'~ C'i C' CSTCS% A CJ

PJECT rocurE IsaninsaleupetfrdtacniinnclbationL 38

cotol Puvad contrle roo-d)ay to suprttsin-nReerc5et)nt
7tA, R2H, iorE, sadat Rand Thsequimet incue exLato sorcs0c7ibato
Minororis, amn (Non-~Ad)n as (12s0)ecnec alngaditefcs

-oetis nvligmdl(adpoie5fenieilt3n)egn neto

PoEC ai conainngrai and ice.al Seqimen an dat upmntiore gequired tion,
contoltestoe and coeroficdiplyston port otetn io Resre Uit s

CRARENT SiTUAnTION Thist equipment ids obeteitatind sorealitin
7.derksratn rring increnasre1 se cecounetcan and aiteanefeffrs. A
:nOIs EET Rqimn otesc tostag reiability i reuieds nd h ~emEgiet Fclt
uncrtaiies illvincrmoeasn Rpceetrs arenie being navanilae feto
omei otiigri adie y-e n equipmentaerqie opri

IURRECT SINOTIOVI: Withoutsths equipment, daboltean qualiilt be

reduced, reliability will decrease, and manpower usage for test unit
preparation/ maintenance will increase. Excessive maintenance costs and test
unit operational delays can be avoided with implementation of this project.
Experimental studies for the ATFE Program may be impeded or delayed
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