UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602123N
PROGRAM ELEMENT TI TLE: Force Protection Applied Research

COST: (Dollars in Thousands)

PROJECT
NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE ESTI MATE

Force Protection Applied Research

** ** 117,072

** The Sci ence and Technol ogy Program El enent (PEs) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PE(s) 0602111N, 0602121N, 0602122N, 0602232N, 0602233N, 0602234N, 0602270N, and 0602633N

M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This project addresses applied research associated with providing
the capability of Platformand Force Protection for the U S. Navy. This project supports the devel opnent of
technol ogi es associated with all naval platforms (surface e.g. electric warship technol ogies, including directed energy,
subsurface, terrestrial and air) and the protection of those platforns. The goal of this project is to provide the
ability to win or avoid engagenents with other platforms or weapons and, in the event of engagenent to resist and
control damage whil e preserving operational capability.

The technol ogy areas specific to the platfornms thensel ves are: signature control, structural systens, power and
automati on, and propul sion and dynam c control. Signature control addresses el ectromagnetic (EM, infrared (IR) and
acoustic signature tailoring. Structure addresses devel opnment of new structural system approaches for surface ships and
submari nes, including the managenent of weapons effects to control structural danmage and the inprovenent of structura
materials. The power and automati on area addresses devel opnent and automati on of propul sion, electrical and auxiliary
systenms for efficient operation and fight through capability. The propul sion and dynam ¢ control area addresses
hydrodynam ¢ technol ogi es, including the signature aspects of the hull-propul sor interface.

Al t hough it also applies to platform protection, the technol ogy area specific to force protection is the devel opnent of
i ndi vidual or multi-spectral (Electro-Optic (EOQ, IR Radio Frequency (RF), EM visual and acoustic) sensors and
associ ated processing. To defend the force fromcurrent and advanced threats in an at-sea and littoral environnment,
sensor systens capabl e of over-the-horizon nulti-spectral detection and distribution of specific “weapons |aying”
i nformati on throughout the Theater are required. Also required are optim zation of sensor and shooter assignnent based
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upon threat priority and weapon systens capable of early engagenent to provide a depth-of-fire to increase probability

of kill against all targets threatening the force.

Aircraft Technol ogy devel ops nanned and unmanned airborne platformtechnol ogies for future joint warfighting

capabilities to pronptly engage regional
enpl oynment of a range of capabilities nmore suitable to actions at the | ower

forces in decisive conbat on a gl obal

basi s.

These technol ogi es enabl e
end of the full range of mlitary

operations, allow ng achievenent of military objectives with mnimmcasualties and coll ateral danage.

Due to the nunmber of efforts in this PE,

JUSTI FI CATI ON FOR BUDGET ACTIVITY:

the prograns described are representative of the work included in this PE.

This programis budgeted within the APPLI ED RESEARCH Budget Activity because it

i nvestigates technol ogi cal advances with possible applications toward solution of specific Naval problens, short of a

maj or devel opnent effort.

PROGRAMS PLANS AND ACCOMPLI SHVENTS:

Ship &
Submari ne FY0O0
Hul |,
Mechani cal ,
&

El ectri cal
( HVBE)

FYO1

FY02

$56, 064

Initiate Quiet Electric Drive

- Reduced scal e contr ol
Control
reduction

Cont rol

-Alternative Uses for
Degaussi ng/ Deanpi ng

denp

Topsi de Structures & Signature
- Integrated topside signature

El ectromagnetic Signature

Advanced Machi nery Support
System
- Yascale machinery raft deno
El ectromagnetic Signature
Contr ol
- Active and passive
degaussi ng/ deanpi ng contr ol
t echni ques
Hul I Structures

Aut omat ed Danage Contr ol

- Advanced Dammge Counter -
measur es

Acoustic Signhature Control

- Surface Ship Acoustic Control

El ectromagnetic Signature

Cont r ol

- Advanced Degaussi ng/ Deanpi ng

- Near Field Deanping

Enabl i ng technol ogies for all
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Hul I Structures

- Hull Iife assurance
met hodol ogy

Weapons Effects

- Shock/ acoustic nount design
met hods

- I nproved nmagazi ne protection

- Inproved survivability to
air and underwater threats

Maneuvering & Seakeepi ng

- Lowsignature turning and
maneuvering predictions

- Validation of advanced
maneuvering prediction
codes

I ntegrated Hul I/ Propul sor

- Noi se nodel for reduced
conmpl exity propul sors

- Mninmal cavitation propul sor
desi gns

- Magnetostrictive Actuators

for Marine Propeller Pitch and

Fl ow Contro

Advanced El ectrical Systens

- Advanced energy managenent
and control concepts

- High Voltage Switch
t echnol ogy

-Hi gh Vol tage Passive
Conponent technol ogy

- Doubl e-hull signature
reducti on technol ogi es for
el ectromagneti c signatures

- Joining major conponents of
Hybri d Conposite Hulls

- Hybrid Conposite Hull response
to expl osive | oad

- Reliability assessnent for
conposite and hybrid
conposite hulls

- Small scal e acoustic testing
of doubl e hul

I ntegrated Hul I / Propul sor

- End-to-end hydrodynam c
signature prediction
capability

- Assessnent of non-rotating
propul si on devi ces

- Stern Fl aps

Advanced El ectrical Systens

- Solid-state technol ogy for
hi gh power distribution
syst ens

Electric Platfornms (DoD

Initiative)

Advanced El ectrical Systens

-Electric Actuators and
Auxiliary System Conmponents

Cont i nue

Quiet Electric Drive
Advanced Machi nery Support
System

Quiet Electric Drive
Advanced Machi nery Support
System

Quiet Electric Drive
Advanced Machi nery Support
System
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Aut omat ed Danage Contr ol

Topside Structures & Signature
Cont r ol

Acoustic Signhature Control
El ectromagnetic Signature
Cont r ol

Hul I Structures

Weapons Effects

Maneuveri ng & Seakeepi ng

I ntegrated Hul I/ Propul sor
Advanced El ectrical Systens

Aut omat ed Damage Contr ol
Topside Structures & Signature
Cont r ol
Acoustic Signature Control
El ectromagnetic Signature
Cont r ol
Hul I Structures
Weapons Effects
Maneuveri ng & Seakeepi ng
I ntegrated Hul |/ Propul sor
- Magnetostrictive Actuators for
Marine Propeller Pitch and
FI ow Contr ol
Advanced El ectrical Systens

Aut omat ed Danage Contr ol

Topside Structures & Signature

Cont r ol

Acoustic Signature Control

El ectromagnetic Signature

Cont r ol

Hul I Structures

Weapons Effects

Maneuveri ng & Seakeepi ng

I ntegrated Hul I/ Propul sor

- Stern Fl aps

- Magnetostrictive Actuators
for Marine Propeller Pitch
and Fl ow Contr ol

Advanced El ectrical Systens

Sensors &
Associ at ed
Processi ng

FYO0O0

FYO1

FY02

$14, 278
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Initiate Infrared (IR) Search and Track 3'Y Generation Airborne | RST For MSW M ssil e Warning System
(I RST)/ Laser Detection and E- 2C EQ | R Laser Jammer for TACAIR
Rangi ng (LADAR) For Integrated Electro-Optic (EQ/IR Shi pboard EQ' I R Cl osed | oop
Non Cooperative Target ship self-protection Sel f Protection
Recogni tion (NCTR) EQ IR Self Protection for Small
Ship based I RST Ground Vehicl es
Spectral |y Bal anced Decoy EUT++ (Hi gher Power/BW
Mat eri al s agai nst Advanced IR EQ | R Laser-based Jammer
Surface-to-Air and Air-to-Air | magi ng | R Count er measur es
M ssiles (SAMs-AAME) Long wave | R decoy Materi al
Shi pboard Laser Acquisition El ectrical IR Decoy Launcher
System for Self protection
Cont i nue Mul ticol or IR Threat Warning Shi p based | RST 3'? Generation Airborne |IRST For
for tactical missile |aunch Shi pboard Laser Acquisition E-2C
detection System for self-protection Shi p based | RST
El ectrical IR Decoy Launcher El ectrical IR Decoy Launcher El ectrical IR Decoy Launcher
Hyper spectral /1 magi ng for Integrated EQ' I R ship-sel f
Surveill ance and Targeting protection
(HI - STAR)
Conpl ete E- 2C Surveillance | RST Sensor Spectral ly Bal anced Decoy Shi pboard Laser Acquisition
Shi pboard | R decoy Mat eri al agai nst Advanced IR System
count er neasur es agai nst nodern SAMs - AAVE
Air-to-Surface Cruise Mssile Mul ti col or Threat Warning for
seekers tactical nmissile launch
det ection
Hyper spectral /1 magi ng for
Surveillance and Targeting (HI -
STAR)
[Mssile |
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Def ense/ Di r FYO0O FYO1l FY02
ect ed
Ener gy $33, 804
Initiate Ri sk reduction relating to Af f or dabl e Conmponents for W de
Di stributed Col | aborative Area Protection
Engagenment & Network Centric
warfare and enhanced conmmand Ihfrared Sensors )
deci si on Littoral Affordability
Di rected Energy and Advanced
El ectric Wapons
Theat er Sensor Resource
managemnment technol ogy
Cont i nue Technol ogi es to Enhance Advanced Met hods for Air Defense
Command Decision ' to include command deci sion
i gﬁéeggggsrttgihggrgz:gg aid Conposite Threat Eval uation and
. Weapons Assi gnnment ( TEWA
desi gned to enhance Conmand pons 19 ) ( )
deci sion to engage Advgnced Energet|c§ and Payl oad
Del i very Technol ogi es
Navy Air
Vehicl e FYO00 FYo1l FY02
Technol ogy $10, 288
Initiate Predi ction of dynam c | oad

effects on structural fatigue
life for 1) rotary- and 2)
fixed-wing aircraft.

Devel opnent and real -tine

har dwar e denonstrati on of
flight systens damage and
failure diagnostics /
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prognosti cs approaches for
reconfigurable flight control,
condi ti on-based mmi nt enance,
and i nproved pilot situational
awar eness to inprove safety,
survivability, and
affordability.

Conti nue Abrupt Wng Stall (AWS) Abrupt Wng Stall (AWS) Dynanmic | oad effects on
Model i ng Model i ng structural fatigue
Corrosi on-Fatigue Interaction Dynamic | oad effects on Aut omat ed/ Assi st ed Maneuveri ng
Shi pboard Handl i ng of V/ STOL structural fatigue Fl i ght Control System (FCS)
Adaptive and Intelligent ~ Corrosion-Fatigue Interaction Devel oprment and Sinmul ation
Fl i ght Control System (FCS) -~ Aut omat ed/ Assi st ed Maneuveri ng Adaptive Fault-tol erant Flight
Si nul ati on Study Fl i ght Control System (FCS) Control System for Ship-Board
Adaptive Fault-tolerant Flight Devel opnent and Sinul ati on Aut o- Land
Control System for Ship-Board Adaptive Fault-tolerant Flight Devel opnent, Sinul ation, and
Aut o- Land Control System for Ship-Board Real - Ti me Hardware Denop of Flight
Aut o- Land Systens Damage & Di agnostics
Devel opnent, Sinul ation, and
Real - Ti me Har dwar e Deno of
Fl i ght Systens Danage &
Di agnosti cs
Conpl ete CFD net hods validated in Initial non-real-tinme Non- Real - Ti me Si mul ati on of

predi cting quasi-steady flow
fields, shockwave/fl ow
separation interactions and
boundary | ayer transition

ef fects. Validated several
desi gn concepts using CFD and
the wind tunnel. Correl ated
buffet onset with flight and
wi nd tunnel. ldentified w ng

simul ati on of adaptive control
for shipboard auto-land of
unconventional aircraft
Intelligent and Adaptive

Gui dance and Control Law

Si mul ati on Study for

Aut omat ed/ Assi st ed Maneuveri ng
Devel opnment of design

gui del i nes & procedures to

Aut omat ed/ Assi st ed Maneuveri ng
Approaches to inmprove lethality
and survivability for Naval

M ssion tasks.

Non- Real -ti ne i ndi vi dual

conmponent simulation testing for
flight systens damage and failure
di agnostics / prognostics
approaches for reconfigurable
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nm d-span | ocati on as the nopst
susceptible to AWS

prevent AWS

flight control, condition-based
mai nt enance, and i nproved pil ot
situational awareness

AWS fl ow nodel devel opnent,
denmonstration of aircraft design
gui delines and figures

Under wat er

Pl atform FY0O0 FYOo1 FY02

Sel f

Def ense $2, 638

Initiate Next Generation Countermeasures
(NGCM

Conti nue Anti -torpedo Torpedo component Anti -torpedo Torpedo conponent

devel opnent in propul sion

M croel ectronmechani cal Systens
(MEMS), and Cui dance and
Control (G&C)

devel opnent in propul sion,
MEMS, and G&C

Anti-torpedo Torpedo (ATT)
conmponent devel opnment in
propul si on, MEMS, and G&C
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PROGRAM CHANGE SUMVARY:

FY 2000 FY 2001 FY 2002
FY 2001 President's Budget * % * % -
Adj ustnents from FY 2001 President's Budget:
PE Restructure 82, 147
M nor Adjustments -101
NWCF Adj ust nent s -99
Non- Pay I nfl ati on Adjustnent 125
Addi tional Program Adj ust nent 35, 000
FY 02 PRESBUDG Subni ssion *x *x 117, 072

** The Sci ence and Technol ogy Program El enent (PEs) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PE(s) 0602111N, 0602121N, 0602122N, 0602232N, 0602233N, 0602234N, 0602270N, and 0602633N

CHANGE SUMVARY EXPLANATI ON

Fundi ng: Not Applicable.
Schedul e: Not Applicable.

OTHER PROGRAM FUNDI NG SUMVARY:

NAVY RELATED RDT&E:
PE 0601153N (Def ense Research Sci ences)
PE 0603123N (Force Protection Advanced Technol ogy)
PE 0603502N (Surface and Shal | ow Water MCM
PE 0603513N ( Shi pboard System Conponent Devel opnent)
PE 0603514N (Ship Conbat Survivability)
PE 0603553N (Surface Anti-Submarine Warfare)
PE 0603561N (Advanced Subnarine Systens Devel opnent)
PE 0603563N (Ship Concept Advanced Design)
PE 0603564N (Ship Prelinmnary Design and Feasibility Studies)
PE 0603573N (Advanced Surface Machi nery Systens)
PE 0603721N (Environnental Protection)
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PE 0603726N (Merchant Ship Naval Augnentation Progran)
PE 0604558N ( New Design SSN Devel opnent)
PE 0604561N ( SSN-21 Devel opnment Progran)

NON- NAVY RELATED RDT&E:
PE 0602270A (El ectronic Warfare Technol ogy)
PE 0602204F (Aerospace Avionics)

PE 0602131M (Marine Corps Landi ng Force Technol ogy)
PE 0603569E ( DARPA S&T Program

SCHEDULE PROFI LE: Not applicable.
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