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Exhi bit R-3, Cost Analysis Date: Jan 2002
APPROPRI ATI ON/ BUDGET ACTI VI TY Program El ement Name & No. Proj ect Name and Nunber.
RDT&E, N — BA7 PE 0101221N, Strategic Sub & | TRIDENT Il - J0951

Weapons System Support

A. U M ssion Description and Budget Item Justification:

The TRIDENT Il (D5) Submarine Launched Ballistic Mssile (SLBM provides the U S a
weapon system with greater accuracy and payl oad capability as conpared to the TRI DENT
| (C4) system TRIDENT Il enhances U.S. strategic deterrence providing a survivable
sea- based system capabl e of engaging the full spectrum of potential targets with fewer
submarines. This PE supports investigations into new technol ogi es which would help
mtigate the programinpact due to conponent obsol escence and a rapidly decreasing
manuf acturi ng support base. Efforts also include Reentry System and CGui dance System
Applications efforts. The TRIDENT Submari ne System | nprovenent Program devel ops and
i ntegrates command and control | nprovenents needed to maintain TRI DENT Submari ne
operational capability through the life cycle of this vital strategic asset. The
program conducts efforts needed to maintain strategic connectivity, ensure platform

i nvul nerability, and reduce lifecycle costs through Obsol ete Equi pnment Repl acenent
(CER) and commonal ity.

(U) JUSTI FI CATI ON FOR BUDGET ACTI VI TY:
This programis funded under OPERATI ONAL SYSTEMS DEVELOPMENT because it enconpasses
engi neeri ng and manufacturing devel opment for operational systens.

B. (U) Program Change Sunmary:
FY 2001 EY 2002 FY 2003

FY 2002 President’s Budget: 53.2 43. 4 71.8
Adj ustments to: -3.1 +2.1 -31.5
FY 2003 President’s Budget Submt: 50.1 45.5 40. 3

Expl anati on: Changes from FY 2002 President’s Budget to FY 2003 President’s Budget
subm ssion: The decrease in FY 2001 represents a transfer out for closed account
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Date: Jan 2002

APPROPRI ATl ON/ BUDGET ACTI VI TY

RDT&E, N — BA7

Proj ect Name and Nunber.

Program El ement Name & No.
TRIDENT |l — J0951

PE 0101221N, Strategic Sub &
Weapons System Support

billings (-%$1.5M,
wi de recission (-%.01M.

pl us up for
adj ust nent

(section 8123: Managenent
result of the conmbination of the transfer

FY 2001 Navy reprogramm ng adjustnent (-$%$1.5M,
RADHARD El ectronics in project J2228 (+$2.5M and a Congressi onal
Reform of -$0.4M

out of -$35.0M for D5 Life Extension

and a gover nnent
The increase in FY 2002 is a conbination of a Congressional

The decrease in FY 2003 is a

(project J2228) to Trident Il BA 1 WN, a +$4.0M plus up ( reprogranmed from NAVSEA
OPN Subhead 81HM to project S0004 for VLRA batteries, adjustment for carryover at R&D
activities (-%$0.3M, and inflation adjustnent (-$0.2M.

C. (U Oher Program Funding Summary: See enclosed R-2a for each individual project

dat a.

D. (U Acquisition Strategy: See enclosed R-2a for each individual project data.

E. (U Schedule Profile: Not Applicable.
Cost ($ in FY FY FY FY200 FY FY FY Cost to| Total
M I 1ions) 2001 2002 2003 4 2005 2006 2007 Conpl et Cost

e

Proj ect Cost 9.2 8.7 0 0 0 0 0 0| 9595.9
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Exhi bit R-3, Cost Analysis Date: Jan 2002
APPROPRI ATI ON/ BUDGET ACTI VI TY Program El ement Name & No. Proj ect Name and Nunber.
RDT&E, N — BA7 PE 0101221N, Strategic Sub & | TRIDENT Il - J0951

Weapons System Support

U M ssion Description and Budget Item Justification:
The TRI DENT || (D5) Submarine Launched Ballistic Mssile (SLBM provides the U. S. a
weapon system with greater accuracy and payl oad capability as conpared to the TRI DENT
| (C4) system TRIDENT Il enhances U. S. strategic deterrence by providing a
survivabl e sea-based system capable of engaging the full spectrum of potential targets
with fewer submarines. This project supports investigations into new technol ogies
whi ch would help mtigate the programinpact due to conponent obsol escence and a
rapi dly decreasi ng manufacturi ng support base.

NOTE: (U) Defense Enmergency Response Fund (DERF)/ Cost of War (COW: FYO03funding in the
anount of $30M to begin an Effective Enhancenent (E2) Denonstration intended to
denonstrate a near termcapability to steer a SLBM warhead to GPS-1i ke accuracy.
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Exhi bit R-3, Cost Analysis Date: Jan 2002
APPROPRI ATI ON/ BUDGET ACTI VI TY Program El ement Name & No. Proj ect Name and Nunber.
RDT&E, N — BA7 PE 0101221N, Strategic Sub & | TRIDENT Il - J0951

Weapons System Support

( U) PROGRAM ACCOMPLI SHVENTS AND PLANS:
1. (U FY 2001 PLAN:

(U (9$9.2) SRS: Effort continued in support of phase three devel opnent and
Fleet alterations for the SLBM Retargeting System Full obligation is
conpl et e.

2. (U FY 2002 PLAN:
(U (%$8.7) SRS: Efforts continue to conplete phase three devel opnment
required for deploynent and final inplenentation of the SLBM Retargeting
System Program in October 2003. Full obligation is projected by 3™
quarter of the 1° year.
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Exhi bit R-3, Cost Analysis Date: Jan 2002
APPROPRI ATI ON/ BUDGET ACTI VI TY Program El ement Name & No. Proj ect Name and Nunber.
RDT&E, N — BA7 PE 0101221N, Strategic Sub & | TRIDENT Il - J0951

Weapons System Support

B. (U Oher Program Funding Sunmmary: (Dollars in Thousands)

To Tot al
FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 Conpl et e Program
N A N A N A N A N A N A N A N A N A

(U Related RDT&E: N A

C. (U Acquisition Strategy:
Contracts will continue to be awarded to those sources who were engaged in the TRI DENT
Il (D5) devel opnent program and are currently engaged in the production and/ or
operational support of the deployed D5/ C4 Strategic Weapons Systens on the basis of
Ot her Than Full and Open Conpetition pursuant to the authority of 10 U S.C. 2304 (O

(1) and (3) inplenented by FAR 6.302.-1, 3 4.
D. (U) Schedule Profile: Not Applicable.
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Date: Jan 2002

APPROPRI ATI ON/ BUDGET ACTI VI TY Program El ement Name & No. Proj ect Name and Nunber.
RDT&E, N — BA7 PE 0101221N, Strategic Sub & TRIDENT Il - J0951
Weapons System Support
Cost Categories Contract | Performn | Tota FYO1l FY02 Tar get
Met hod g | FYO1l | Awar FY02 | Awar d Cost Tot a | Val ue
Product Devel opment & Type Activity PYs Cost | d Cost | Date To | of
& Cost Dat e Conpl e | Cost | Contra
Location te ct
Anci |l | ary Hardware SS / GDDS/ MA. 31.2 0| NVA 0| NVNA Cont | Cont TBD
Devel opnent CPFF
Anci |l | ary Hardware R NSWC/ VA. 51.4 9.2 10/0 8.7 | 10/01 Cont | Cont TBD
Devel opnment 0
Subt ot al Product 82.6 9.2 8.7
Devel opnent
Remar ks:
Tot al Cost | 82.6] [ 9.2] | 8.7] | conT. | conT [ ConT.
Remar ks:
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Exhi bit R-3 Cost Analysis Date: Jan 2002
APPROPRI ATl ON/ BUDGET ACTI VI TY PROGRAM ELEMENT NAME AND NUMBER PRQIECT NAME AND NUMBER
RDT&E, N — BA7 Strategi ¢ Submari ne & Weapons System Technol ogy Applications J2228
Support, PE 0101221N
Cost ($ in FY2001 | FY2002 | FY2003 | FY200 | FY2005| FY2006 | FY2007 Cost to Tot al Cost
M I1ions) 4 Conpl et e
Project Cost J2228 40. 3 36. 2 34.9 37.0 37.5 37.7 38. 3 CONT. CONT.
Technol ogy
Applications
Pr ogram
RDT&E Articles
Qy
Def ense 0 39.9 54. 7 71.5 72.5 71.5 CONT. CONT.
Emer gency
Response Fund
(DERF) / Cost of
War ( COW

A. (U M ssion Description and Budget Item Justification:

This supports inplenmentation of a coordinated Air Force/ Navy Reentry System Applications Programas well as the inplenentation of a
Strategi c Qui dance Applications Program Reentry Vehicle and Qui dance Technol ogy is rapidly eroding beyond the point of being
capabl e to respond to increasing agi ng phenonena and future requirenents. The Nuclear Posture Review exam ned the infrastructure
whi ch supports the nuclear force structure. |t concluded that special actions were required to correct the rapidly eroding
capability to maintain confidence in the existing weapon systens, and recommended that the reentry vehicle and gui dance technol ogy
bases shoul d be preserved. That recommendati on resulted in the Presidential Decision Directive-30, which directed that programs be
establ i shed for the reentry vehicle and gui dance technol ogy application

. Through sustai nment of the reentry vehicle technol ogy base, confidence in the dependability and reliability of strategic
SLBM and | CBM weapon systens will be maintained over the | ong termwhen no new systens will be in development. Citica
and uni que attributes necessary for the design, devel opnent and in-service support of current and noderni zed SLBM reentry
systens have been defined and will be maintained to insure a functioning readi ness application technical capability in
reentry is preserved. Wrking closely with the Air Force, Navy requirements have been integrated with the Air Force
requirenents into a conprehensive program The Program naintains close coordination with the DOD Sci ence and Technol ogy
(S&T) community through the Reliance process in order to: |everage S&T prograns, ensure systemdriven technol ogy base
requirenents are considered in contract awards, elimnate duplication of effort and provide an opportunity to denonstrate
appropriate energing technol ogi es through a reentry flight test eval uation process.

. This program provi des a m ni mum strategi c gui dance core technol ogy devel opnent capability consistent with the Strategic
Advi sory G oup (SAG recomrendations to Cl NCSTRAT. The SAG recomrended that SSP establish a program which preserves this
critical design and devel opment core. It is a basic bridge program whi ch devel ops critical guidance technol ogy applicable

to any of the existing Air Force/Navy strategic missiles. The objective is to transition fromcurrent capability to a
long termreadi ness status required to support deployed systens. Air Force and Navy gui dance technol ogy requirenents are
integrated and needs prioritized. Efforts are focused on alternatives to currently utilized technologies identified as
system "weak links". CQurrent system accuracy and functionality depends upon key technol ogi es which provide radiati on
hardened velocitv., attitude and stellar sensina capabilities As the underlvina technoloaies that currentlv provide these
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Exhi bit R-3 Cost Analysis Date: Jan 2002

APPROPRI ATI O/ BUDGET ACTI VI TY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER

RDT&E, N — BA7 Strategi ¢ Submari ne & Weapons System Technol ogy Applications J2228
Support, PE 0101221N

capabilities age and are no |onger technically supportable, nodern alternatives nust be made available in order to all ow
for orderly replacement. There is no commercial narket for these technologies and their viability depends on the
strategic community.

NOTE: (U) Defense Enmergency Response Fund (DERF)/ Cost of War (COW: FYO03funding in the
anount of $39.9M i ncludes additional funding for RSAP/GAP initiative ($14.4M, solid
motor test firing ($7.5M and RADHARD Application Program ($18.0M

(U PROGRAM ACCOWPLI SHVENTS AND PLANS:
1. FY 2001 PLAN
(U (%$18.5) Continued Reentry System Applications Program (RSAP). Full obligation
I's conpl ete.

FY 2001 efforts include:

(U) Continued devel opnent and ground testing of reentry vehicle candi date
heat shield, nosetip and aft closure materials including those avail able from
Sci ence & Technol ogy (S&T).

(U) Conducted replacenent heatshield flight test denonstration.

(U) Downselected Poly Acrylo Nitrile (PAN) fiber alternate heatshield materi al
candi date for the FY 2005 flight test denonstration.

(V) Eval uat ed aged hardware flight data and observed ground test anonali es;
devel oped risk mtigation concepts for known agi ng nechani smns.

(U) ldentified and eval uated | ow cost desi gn approaches and conponents for arm ng
and fuzing applications.

(U) ldentified and evaluated | owcost inertial sensor technology for reentry body
flight test instrumentation.

(U) Maintai ned RSAP technical program plan, conduct system assessnments and conti nue
vul nerability & hardening certification process in absence of nucl ear under
ground testing (UGT) facilities.

(U (%$21.8) Continued Strategic Gui dance Applications Progranms (GAP). Full
obligation is conplete.
FY 2001 efforts include:
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Exhi bit R-3 Cost Analysis Date: Jan 2002

APPROPRI ATI O/ BUDGET ACTI VI TY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
RDT&E, N — BA7 Strategi ¢ Submari ne & Weapons System Technol ogy Applications J2228
Support, PE 0101221N

(U) Continued initial Integrated Engi neering Environnment (IEE)/Strategic Inertial
Gui dance Hardware Technol ogy Synthesizer (SIGHTS) integration to provide a “real
time” hardware-in-the-loop sinmulation capability for FY 2002. Initiated
devel opnent of alternative nodels for incorporation in |IEE.

(U) Conpleted the prototype accel erometer fabrication and initiate testing.
Continued Interferonetic Fiber Optic Gyro (I FOG fabrication and testing.
Continued the stellar subsystem prototype technology task initiated in FY 2000.
Eval uate alternate steller sensor technology. Evaluated circumventi on net hodol ogy
usi ng SI GHTS har dwar e.

(U) Pursued alternate strategies in order to attain strategic performance fromthe
Hem spherical Resonator Gyro (HRG). Assess producibility for various Alternate
Pl GA t echnol ogi es.

(U) Provided Chem cal Mechanical Planarization (CWMP) capability to the SPAWAR
m cro-electronic fabrication facility. This nmetal interconnect technol ogy
enhancenent all ows SPAWAR to manufacture electronic devices using nmethods
conpatible with the | atest commercial practices. This equipnment is required for
t he devel opment and validation of Radi ati on Hardened Technol ogy Conputer Aided

Desi gn (RHTCAD) dose rate response nodeling.
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2. (U FY 2002 PLAN

(U (%$18.9) Continue Reentry System Applications Program Full obligation is
projected by the 3rd quarter of the first year.

FY 2002 efforts

i ncl ude:

(U) Continue devel opment and ground testing of reentry vehicle candi date

heat shi el d, noset
Sci ence & Technol

ip, and aft closure materials including those avail able from
ogy ( S&T).

(U) Evaluate |low cost replacenment heatshield flight test denonstration.

(U) Establish flight confidence in PAN fiber alternate heatshield materi al
candi date for the FY 2005 flight test denonstration.

(U) Develop an updated ground and flight test programto assess performance of
reentry conponents exposed to operational environnents beyond their design life;

devel op and test

risk mtigation concepts for known agi ng nechani sns.

(U) Continue evaluation of |ow cost design approaches and conponents for arm ng and
fuzing applications.

(U) Continue evaluation of |owcost inertial sensor technology for reentry body
flight test instrunmentation.

(U) Maintain RSAP t

echni cal program plan, conduct system assessnments and conti nue

vul nerability & hardening certification process in absence of nucl ear under
ground testing (UGT) facilities.

e (U (%$17.3) Continue Strategic Guidance Applications Prograns (GAP). Ful
obligation is projected by the 3rd quarter of the 1° year. FY 2002 efforts

i ncl ude:

(U Initiate IEE virtual inplenmentation validation. Conplete |EE/ SIGHTS
integration to evaluate alternate systemarchitectures. Initiate incorporation
of alternate sensor technol ogies, PIGA and system circunmvention net hodol ogy into

SI GHTS.

(U) Conplete the prototype IFOG fabrication and initiate testing. Initiate

alternate stell ar

subsystem desi gn based on current sensor technol ogy. Survey

energent technologies for alternate gyro and Pl GA Performradi ati on testi ng of

R-1 Item No 174
Exhi bit R-3 Project Cost Analysis

(Exhibit R-3, Page 11 of 15)
UNCLASSI FI ED




UNCLASSI FI ED

Exhi bit R-3 Cost Analysis

Date: Jan 2002

APPROPRI ATl ON/ BUDGET ACTI VI TY
RDT&E, N — BA7

PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
Strategi ¢ Submari ne & Weapons System Technol ogy Applications J2228
Support, PE 0101221N

current electronics technol ogy.

(U) Continue test of Hem spherical Resinator Gyro (HRG prototype hardware.

Testing will assess the best approach to attain Strategic perfornmance.
(V) Sem conductor process conplexity has been increasing steadily and
doubling in density every eighteen to twenty four nont hs. Radi ati on

har dened el ectroni cs have typically |agged comercial state-of-the art el ectronics

by two to three

generations. Every new generation of electronics has

i ntroduced a uni que set of radiation response problens. A
radi ati on hardened programis required to address these production, qualification

and manufacturing issues.

The tasks funded under the GAP program have

establi shed the framework for addressing Rad Hard el ectronics, but do not include
the detailed tasking required to fully address all the Rad Hard i ssues. The

Radi ati on Hardened Application efforts herein will conpliment

the Gap electronic part activities by specifically focusing on those tasks required

to ensure

Qual ification Program for

produci bility of Rad Hard parts.

Fundi ng herein is requested for:

(a) A Productization and
Digital, Analog and M xed Si gnal Radi ati on Hardened
El ectronics which will:
o Eval uate commerci al process

i nprovenent s/ enhancenents and access for Rad Hard part products

manuf acturing i ssues

o ldentify and elimnate yield inhibitors and

o Mdify process and design rule to inprove yield
o Optim ze nodels (process, device, library)

o Denobnstrate consistent yield

o Establish statistical process control
(b) Radi ati on Hardened Technol ogy conputer ai ded desi gn

R-1 Item No 174
Exhi bit R-3 Project Cost Analysis

(Exhibit R-3, Page 12 of 15)
UNCLASSI FI ED




UNCLASSI FI ED

Exhi bit R-3 Cost Analysis Date: Jan 2002

APPROPRI ATI O/ BUDGET ACTI VI TY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER

RDT&E, N — BA7 Strategi ¢ Submari ne & Weapons System Technol ogy Applications J2228
Support, PE 0101221N

efforts which will:

o0 Enhance existing comrercial Technol ogy Conputer
Ai ded design tools to include radiation and reliability

mechani sns

o Devel op physical nodels for these mechani sns

0 Val i date simul ati ons agai nst actual devices
produced with a controll ed process

o] Mai ntain comrercial software |icenses

3. (U FY 2003 PLAN

e (U (%$19.8) Continue Reentry System Applications Program Full obligation is
projected by the 3rd quarter of the first year.
FY 2003 efforts include:
(U) Continue devel opment and ground testing of reentry vehicle candi date

heat shi el d, nosetip and aft closure materials i ncludi ng those avail abl e
from Sci ence & Technol ogy (S&T).
(U) ldentify and eval uate next generation | ow cost heatshield material candi dates.

(U) Conduct an updated ground and flight test programto assess performance of
reentry conmponents exposed to operational environnents beyond their design life;
evaluate risk mtigation concepts for known agi ng nmechani sms.

(U) Downsel ect | ow cost design approach and conmponents for Arm ng and Fuzi ng
appl i cations.

(U) Downselect a |owcost inertial sensor technology for Reentry Body (RB) flight
test instrunmentation.

(U) Maintain RSAP technical program plan, conduct system assessnments and conti nue
Vul nerability & Hardening certification process in absence of Nuclear Under
Ground Testing (UGT) facilities.

e (U (%$15.1) Continue Strategic Guidance Applications Progranms (GAP). Ful
obligation is projected by the 3rd quarter of the 1° year. FY 2003 efforts
i ncl ude:
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RDT&E, N — BA7 Strategi ¢ Submari ne & Weapons System Technol ogy Applications J2228
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(U) Continue to develop alternate nodels for incorporation in IEE. |ncorporate
| FOG, the HRG, and the Alternate PIGA into SIGHTS. Utilize | EE/ SIGHTS
capability to perform system architecture/design tradeoffs in support of
t echnol ogy downsel ect in FY 2006 for D5 Life Extension.

(U Continue to evaluate alternate sensor technol ogy, accel eroneter, gyro, stellar
and el ectronics for application in the D5 Life Extension Gui dance system and/ or
repl acement of system weak |inks. Begin prototype radiation-hard sensor build

and test.

B.(U Oher Program Fundi ng Summary:

FY 2001 FY 2002 FY 2003 FY 2004  FY 2005 FY 2006 FY 2007 To
ESTI MATE ESTI MATE ESTIMATE ESTIMATE ESTIMATE — ESTIMATE — ESTIMATE COVPLETE ~—  PROGRAM
N A N A N A N A N A N A N A N A N A

(U Related RDT&E: N A

C. (U Acquisition Strategy:
Contracts will continue to be awarded to those sources who were engaged in the TRIDENT |1

(D5) devel opnent program and are currently engaged in the production and/ or operational
support of the deployed D5/ C4 Strategic Weapons Systens on the basis of Oher Than Ful
and Open Conpetition pursuant to the authority of 10 U S.C. 2304 (c) (1) and (3)

i npl emrented by FAR 6.302.-1, 3 4.

D (U Schedule Profile: Not Applicable
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Exhi bi t

R-3 Cost Analysis

Dat e:

Jan 2002

APPROPRI ATl ON/ BUDGET ACTI VI TY

PROGRAM ELEMENT NAME AND NUMBER

PROJECT NAME AND NUMBER

RDT&E, N — BA7 Strategi ¢ Submari ne & Weapons System Technol ogy Applications J2228
Support, PE 0101221N
Cost Categories Contract Perform ng | Tota FYO1 FY02 FY03 Tar ge
Met hod Activity & || FYO1 | Awar FY02 | Awar FY03 | Awar Cost Tot a
SUPPORT AND MANAGENENT & Type Locati on PYs Cost | d Cost | d Cost | d To Cost Val ue
Cost Dat e Dat e Date | Conple of
te Contr
ac
TECHNOLOGY APPLI CATI ONS SS — LMVS/ CAL 34.1 4.9 (10/0 6.0 10/0 | 6.0 10/ 0 CONT. CONT | CONT.
CPFFE 0 1 2
TECHNOLOGY APPLI CATI ONS R NSWC/ VA 26.1 5.4 10/0 4.8 | 10/0 5.1 10/0 CONT. CONT. CONT.
0 1 2
TECHNOLOGY APPLI CATI ONS M PR DOE/ NM 5.3 4.4 10/0 2.9 10/0 3.1 10/0 CONT. CONT. CONT.
0 1 2
TECHNOLOGY APPLI CATI ONS SS - CSDL/ MA 2.6 2.7 10/0 4.2 (10/0 |3.9 10/ 0 CONT. CONT. CONT.
CPFF 0 1 2
TECHNOLOGY APPLI CATI ONS SS — KAMAN/ CO 2.8 0.7 | 10/0 0.8 | 10/0 1.0 10/ 0 CONT. CONT. CONT.
CPFF 0 1 2
TECHNOLOGY APPLI CATI ONS SS- CPFF ARL/ TX 0.2 10/ 0 CONT. CONT. CONT.
2
TECHNOLOGY APPLI CATI ONS SS- CPFF SAI C/ FLA 0.3 10/ 0 CONT. CONT. CONT.
2
TECHNOLOGY APPLI CATI ONS SS- CPFF MARK/ CA 0.1 10/ 0 CONT. CONT. CONT
2
TECHNOLOGY APPLI CATI ONS SS — CSDL/ MA 73.8 15.5 | 10/0 17.5 | 10/ 0 15.2 | 10/0 CONT. CONT. CONT.
CPFFE 0 1 2
TECHNOLOGY APPLI CATI ONS SS - CNSW I N 6.7 | 11/0
CPFE 0
Subt ot al Support 144. 40. 3 36.2 34.9
7
Remar ks
R-1 Item No 174
Exhi bit R-3 Project Cost Analysis
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