UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIMI TY: 2 PROGRAM ELEMENT: 0602633N DATE: February 2000
PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE WEAPONS TECHNOLOGY

(V) COST: (Dol lars in Thousands)

PROIECT
NUMBER & FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TI TLE ACTUAL ESTI MATE  ESTI MATE  ESTIMATE  ESTIMATE  ESTI MATE  ESTI MATE  COVPLETE PROGRAM

UNDERSEA WARFARE WEAPONS TECHNOLOGY
37,197 40, 839 35, 028 35,781 34,901 34, 985 34, 384 CONT. CONT.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: Thi s program focuses on undersea warfare in support of Future
Naval Capabilities in Littoral ASW Platform Protection, and Time Critical Strike. Specific objectives endorsed by the
Joint Chiefs of Staff include: (1) devel oping a range of tactical Anti-Submarine Warfare (ASW capabilities that could be
enpl oyed at the lower end of the full range of mlitary operations with mnimumrisk of casualties or collateral damage to
friendly forces, and (2) devel oping a robust world-w de capability for neutralizing undersea threats in decisive conflict,
also with mniml casualties or collateral damage. Projects support the devel opnent of technol ogi es associated with
undersea target neutralization, force unit survival and undersea tactical control. Specifically:

(U Littoral ASWis concerned with detection, classification, |ocalization, and neutralization of eneny submarines and
t orpedoes in adverse acoustic environnents. The objective is to dom nate the undersea battl espace to enable tinely
execution of joint/conbined operations and to ensure joint force sustainability. Prograns address inproved shal | ow water
operation, tactical control, torpedoes, torpedo counterneasures and hard-kill devices for surface battleforce and submari ne
sel f defense.

(U Time Critical Strike addresses the application of precision offensive mlitary force. Prograns address new
expl osi ves for enhanced target damage effectiveness, and sensors and counternmeasures to detect and neutralize undersea
threats to the surface battl eforce.
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(U Platformprotection is concerned with surface ship self defense agai nst incom ng torpedoes. This program addresses
this concern through devel opment of technol ogy supporting counterweapons and counterneasures including the Anti Tor pedo
Tor pedo

(U Success in neutralizing undersea threats to both submari nes and surface ships not only requires successfu
detection, classification, |localization and tracking, but also nmust culmnate in an effective weapon which renpves the
threat and denies use of the battl espace to the eneny.

(U Due to the sheer volune of efforts included in this Program El enent, the prograns described in the Acconplishnents
and Pl ans sections are representative selections of work included in this Program El enent.

(U The Navy S&T Programincludes projects that focus on or have attributes that enhance the affordability of
war fi ghting systens.

(U JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the APPLI ED RESEARCH Budget Activity because it
i nvestigates technol ogi cal advances with possible applications toward sol ution of specific Naval problenms, short of a mgjor
devel opnent effort.

(U PROGRAM ACCOWVPLI SHMVENTS AND PLANS:

1. (U FY 1999 ACCOWPLI SHVENTS:

(U) GUI DANCE & CONTROL (G&O):
--(U) Tested and evaluated multi-frequency and frequency agil e processing for broadband &C.
--(U Evaluated conformal array applications for inproved G&C in shall ow water.
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--(U) Designed single crystal material capabilities for future broadband array transduction.
--(U) Devel oped cooperative engagenment and coordi nated attack tactical methodol ogi es.

(U) PROPULSI ON:

--(U) Tested |lab prototype cells for high performance, |ow cost rechargeable battery.

--(U) Denonstrated pilot scale and brassboard conponents for 21 inch HYDROX hi gh energy/power density thernal
system

--(U) Designed and tested inproved fuel utilization concepts for alum num seawater pilot scale vortex

conbust or.

--(U) Continued Stirling engine devel opment for use with w ck conbustor

--(U) Conducted |l aboratory testing of liquid catholyte sem -fuel cells with high efficiency design

(U UNVANNED UNDERWATER VEHI CLES (UUVs):

--(U) Fabricated conpact integrated Motor/Rotor propul sor for a 21 inch diameter UUV for increased vol une
(payl oad).

--(U) Devel oped a nodel /simul ation, for design and test purposes, of the affordabl e maxi mum vol ume covert
submarine UW | aunch and recovery subsystem which mnimzes the inpact on the submarine nodifications and
operations.

--(U) Devel oped a conputer nodel for the design of an affordable precision gravity based navigation systemfor
stealth and energy savi ngs.

--(U Transitioned advanced underwater conmunications algorithnms to the Tactical Acoustic Comuni cations ATD
(PE 0603792N) for enhanced performance in shall ow water.

(U) SILENCI NG
--(U) Tested and optim zed MK48 ADCAP torpedo qui et exhaust systemin water tunnel.
--(U) Devel oped finite el ement noise nodel to predict and simul ate torpedo noi se sources.
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(U) COUNTERWEAPON AND COUNTERMEASURES

--(U) Denonstrated hom ng and fuzing performance of counterweapon in the bubbly wake.
--(U Continued air dropped salvo sinulation efforts.

-- (Y
tests.

--(U Conducted in-water test of mcro el ectronechanical systens (MEMS)-based safe and arm ng device in 6.25
i nch di ameter weapon.

(Y

(U WARHEADS
--(U) Devel oped validated second generation hydrocode with parallelized architecture resulting in order of
magni t ude reduction in solution tine.

g
(
(
(
(
(

U)
U)
U)
U)
U)

I ncor porat ed hydrophone technol ogy into smart, adaptive counterneasures (SACM and conducted in-water

Initiated term nal defense effort to devel op technol ogies to defeat torpedoes in term nal |ayer.

Devel oped new hi gh shock underwat er formnul ati ons based upon novel fuel and oxidizers concept.
Denonstrated burn through capability for neutralization of double-hull submarines in smaller warheads.
Denonstrated effectiveness enhancenent of reactive material shaped charges agai nst undersea targets.
Conducted in-water test of MEMS safety and arm ng device for torpedo applications.

Conduct ed i n-wat er denonstration of reduced vol une el ectromagnetic (EM fuze in support of reduced

| engt h torpedo concept.

--(U Evaluated multiple warhead concepts with the potential to provide 3-5X current capability for half
| ength torpedo and ot her undersea applications.

--(U) Devel oped capability to perform MEMS conponent design, test, and evaluation for undersea warhead
applications

(U) COVPUTATI ONAL ENG NEERI NG
- - Devel oped Conputational Fluid Dynanm cs (CFD) engineering tools required to support the design of maritine
vehi cl es.
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(U) COUNTERMEASURE AFFORDABI LI TY
--(U) Devel oped affordabl e counterneasure technol ogy by incorporating nodul ar, common conponents with reduced
life cycle costs including |onger stowage life.

(U FY 2000 PLAN:

(U G&C

--(U) Test and eval uate coherent broadband and si nmult aneous tones broadband processing techniques with in-water

dat a.

--(U) Integrate and eval uate use of sinultaneous tones for inproved counter counterneasures(CCM performance
--(U) Design, fabricate and test integrated multiplexor chip for H gh Resolution Array.
--(U Performa joint cooperative engagenent experinent with the high frequency submari ne sonar program

SEeLec cceeege

NSNS~

U PROPULSI O\

Conduct | aboratory testing of alternative high energy density aerogel cathode materials and norphol ogi es
r affordabl e rechargeabl e batteri es.

Conpl et e brassboard testing of conponents for 21 inch HYDROX

I nvesti gate advanced netal fuels for alum num seawater vortex comnbustor

Eval uate high efficiency sem-fuel cell with alternate nmetal anode and |iquid cathol yte.

Integrate wi ck conmbustor with Stirling engine for |aboratory systemtests.

Eval uate UUV propul sion concepts that incorporate conmercial fuel cell technol ogies.

—~~

TORPEDO STEALTH

Val i dat e physi cs-based noi se nodel and transition to Sinulation Based Design (SBD).
Denonstrate active control on torpedo hull to reduce radi ated noi se in-water.
Devel op hybrid active-passive noi se danpi ng and nmounts on torpedo.
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Initiate sensor self noise nodeling and reduction
Transiti on submarine propul sor technol ogy to torpedo.
Devel op coating and conposite shell for torpedo afterbody.

TORPEDO DEFENSE:

Conti nue nost prom sing term nal defense efforts.

Conti nue salvo and air dropped torpedo defense technol ogy devel opnent.
Transiti on SACM technol ogy to PMs-415 (Subnmarine Regional Warfare Systens).
Continue Detection, Classification, and Localization al gorithm devel opnment.

WARHEADS:
Transition validated second generation hydrocode with parallelized architecture resulting in order of

magni t ude reduction in solution tine.

--(U) Denonstrate robust in-wake el ectromagnetic fuzing concept for Lightweight Hybrid Torpedo.

--(U) Establish feasibility, through numerical cal culations and | aboratory experinments, of the nultiple bubble
concept .

(U) WEAPON DESI GN OPTI M ZATI ON

--(U) Develop and inplenment design tools to performtrade-off analysis in support of the Common Broadband
Advanced Sonar System (CBASS) for MKA48 ADCAP upgrade.

--(U) Develop nmulti-disciplinary design optimzation schenes for torpedo design and anal ysi s.

(U H GH SPEED WEAPONS

--(u) Devel op supercavitating technol ogies for incorporation into a high speed test bed.

FY 2001 PLAN:
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& C

February 2000

G
Devel op broadband nonostatic and bi-static nodels for foreign diesel targets and conpare with in-water

a.
Test and eval uate a coherent broadband Beam Space Cancel er

Integrate and test Prototype Intelligent Controller (PIC) technol ogies for optimum waveform sel ecti on and
shal | ow wat er count er neasure scenari os.

controller architecture.

(U) PROPULSI ON:
--(U) Test laboratory prototype cells with high energy density aerogel cathodes for affordable rechargeable

NN AN AN

ccceccee

batteries.

U) Denonstrate integrated HYDROX energy system

U) Design and devel op brassboard al um num seawat er vortex conbustor using advance netal fuels.
U) Design and devel op brassboard high efficiency sem -fuel energy system

U Conplete |aboratory systemtests on integrated wi ck conbustor with Stirling engi ne

U) Design and test nodified comercial |ab-scale fuel cell units for undersea vehicles.

TORPEDO STEALTH

| mpl enent self noi se nobdel on torpedo sensor design

Conpl ete active control of radiated noise denponstration in water.

Denonstrate active control technique on turbine noise.

Denonstrate hybrid active-passive nounts on nachi nery noi se suppression

Transition qui et exhaust systemto MK48 ADCAP t or pedo.

Conti nue energy recl amati on concept on torpedo vibration

| mpl enent active fiber concept to control torpedo hull acoustic radiation and vibration
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TORPEDO DEFENSE

Conti nue nost prom sing term nal defense efforts.

Conti nue salvo and air dropped torpedo defense technol ogy devel opnent.
Continue Detection, Classification, and Localization al gorithm devel opnment.

NSNS

ELEEc L&L&&c L&ceec

WARHEADS:

Initiate |large scal e validation of coupled hydrocode for explosive prediction

Initiate flip chip technol ogy devel opnent for reduces size MEMS-based Safety and Armi ng device.
Denonstrate tunnel blast concept to increase warhead performance by at |east 2x.

NSNS~

WEAPON DESI GN OPTI M ZATI ON:

| mpl enent col | aborative design and sinulation tools for torpedo optim zation and trade off anal ysis.
| mpl enent design and optim zation for weapon tactics devel opnent.

Transiti on Conmputer Automated Virtual Environnent (CAVE) for weapons sinulation

[
[
NSNS

(U H GH SPEED WEAPONS
--(u) Continue devel opnent of supercavitating technol ogies for incorporation into high speed test bed.
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B. (U PROGRAM CHANGE SUMVARY

FY 1999 FY 2000 FY 2001
(U) FY 2000 President's Budget: 39, 717 34, 066 33, 255
(U) Appropriated Val ue: - 41, 066 -
(U Adjustnents from FY 2000 PRESBUDG
Pr ogr am Adj ust nment 0 0 +1, 618
SBI R STTR Tr ansfer - 608 0
Vari ous Rate Adjustnent 0 0 +297
Congr essi onal Pl us ups 0 +7, 000 0
Strategi c Sourcing 0 0 -142
Congr essi onal Resci ssion 0 -227 0
Inflation Adjusnent -185 0 0
Executi on Adj ust ment -1,727 0 0
(U FY 2001 PRESBUDG Subni ssi on: 37,197 40, 839 35, 028

(U) CHANGE SUMVARY EXPLANATI ON:
(U SCHEDULE: Not applicable.

(U TECHNI CAL: In FY 2000 the Silencing and Long Range Vehicl e Technol ogi es projects will be conbined into a single
proj ect naned Torpedo Stealth to neet the emerging U S. Navy requirenment in torpedo quieting and performance. The
Weapon Design Optim zation effort was transferred fromthe Undersea Warfare Advanced Technol ogy Program El enent to
better align with the technol ogy devel opnent objecti ves.
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C. (U OTHER PROGRAM FUNDI NG SUMVARY:
(U) OTHER APPROPRI ATI ON FUNDS: Not appl i cabl e.

RELATED RDT&E:

PE 0101224N (SSBN Security and Survivability Program

PE 0601153N (Def ense Research Sci ences)

PE 0602111N (Air and surface Launched Wapons Technol ogy)
PE 0602121N ( Ship, Submarine & Logistics Technol ogy)

PE 0602314N (Undersea Warfare Surveill ance Technol ogy)

PE 0602315N (M ne Counterneasures, M ning and Special Warfare Technol ogy)
PE 0602435N (Ccean and At nospheric Technol ogy)

0603609N ( Conventi onal Muniti ons)

PE 0603747N (Under sea Warfare Advanced Technol ogy)

PE 0603763E (Mari ne Technol ogy)

PE 0603739E (Advanced El ectroni cs Technol ogi es)

PE 0602702E (Tactical Technol ogy)

PE 0602173C (Support Technol ogi es- Appl i ed Resear ch)

PE 0603792N ( Advanced Technol ogy Transition)

© ccccccccecccece
Y]
m

( Thi s program adheres to Defense Sci ence and Technol ogy Reliance Agreenents on Conventional Waponry w th oversight
provided by the Director Defense Research and Engi neeri ng.

(U SCHEDULE PROFILE: Not applicable.
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