UNCLASSI FI ED

FY 2006/ 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2005
Exhibit R-2

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602123N
PROGRAM ELEMENT Tl TLE: FORCE PROTECTI ON APPLI ED RESEARCH

COST: (Dol lars in Thousands)

Proj ect FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 Fy 2011
Nunmber  Act ual Esti mate Esti mat e Esti mat e Esti mat e Esti mate Esti mat e Esti mate
& Title

FORCE PROTECTI ON APPLI ED RESEARCH

104, 801 143, 652 101, 650 130, 227 151, 143 141, 482 125, 350 103, 731

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  Thi s program el ement (PE) addresses applied research
associated with providing the capability of Platformand Force Protection for the U S. Navy. |t supports the
devel opnent of technol ogies associated with all naval platforns (surface, subsurface, terrestrial, and air)
and the protection of those platforns. The goal is to provide the ability to win or avoid engagerments with
other platforms or weapons and, in the event of engagenent, to resist and control damage while preserving
operational capability. Wthin the Naval Transformational Roadmap, this investment directly supports the
Theater Air and Mssile Defense transfornmational capability required by Sea Shield and the Ship to hjective
Maneuver key transformational capability within Sea Strike. This is acconplished by inprovements in platform
of fensi ve performance, stealth, and self defense. This PE supports the Future Naval Capabilities (FNC)
Programin the areas of Fleet/Force Protection, Mssile Defense, and Advanced Capability Electric Systemns
(ACES) .

Due to the nunber of efforts in this PE, the programs described herein are representative of the work included
in this PE
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DATE: Feb 2005

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602123N

PROGRAM ELEMENT Tl TLE: FORCE PROTECTI ON APPLI ED RESEARCH

PROGRAM CHANGE SUMVARY:

FY 2004 FY 2005 FY 2006 FY 2007
FY 2005 President's Budget Subm ssion 112, 868 96, 269 98, 643 125, 631
Cong Resci ssi ons/ Adj ust nent s/ Undi st. Reducti ons 0 -1, 387 0 0
Congr essi onal Action 0 48, 800 0 0
Executi on Adj ustnents -7,142 0 0 0
FNC Real i gnnent 0 0 3,150 5,906
Non- Pay Inflation Adjustnents -105 0 0 0
Pr ogr am Adj ust ment s 0 -30 - 157 -2,087
Rat e Adj ustments 0 0 14 777
SBI R Assessnent - 820 0 0 0
FY 2006/ 2007 President's Budget Submni ssion 104, 801 143, 652 101, 650 130, 227

PROGRAM CHANGE SUWMMARY EXPLANATI ON
Techni cal : Not applicable.

Schedul e: Not appli cabl e.
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COST: (Dol lars in Thousands)

Project FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FYy 2010 Fy 2011
Nunber Act ual Estimate Estimate Estinate Estimate Estimate Estimate Estinmate
& Title

FORCE PROTECTI ON APPLI ED RESEARCH

104, 801 143, 652 101, 650 130, 227 151, 143 141, 482 125, 350 103, 731

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This project addresses applied research associ ated
with providing the capability of Platformand Force Protection for the U S. Navy. It supports the devel opnent
of technol ogi es associated with all naval platfornms (surface, subsurface, terrestrial, and air) and the
protection of those platforms. The goal is to provide the ability to win or avoid engagenents w th ot her

pl atforns or weapons and, in the event of engagenent, to resist and control danage while preserving
operational capability. Wthin the Naval Transfornmational Roadmap, this investment directly supports the
Theater Air and Mssile Defense transfornmational capability required by Sea Shield and the Ship to hjective
Maneuver key transformational capability within Sea Strike by virtue of inprovenents in platform of fensive
performance, stealth, and self defense. This effort supports the Fleet/Force Protection, Mssile Defense, and
Advanced Capability Electric Systens (ACES) Future Naval Capabilities (FNC)

B. ACCOVPLI SHVENTS/ PLANNED PROGRAM

FY 2004 FY 2005 FY 2006 FY 2007

SURFACE SHI P & SUBMARI NE HULL MECHANI C & ELECTRI CAL 40, 572 55, 385 49, 311 72,189
( HVEE)

Ef forts include: signature reduction, hull life assurance, hydromechanics, distributed control for automated
survivability, and advanced el ectrical power systems. Signature reduction addresses el ectromagnetic,

i nfrared, and acoustic signature tailoring, both topside and underwater. Hull |ife assurance addresses

devel opnent of new structural system approaches for surface ships and submarines, including the managenent of
weapons effects to control structural damage and the inprovenent of structural nmaterials. Hydromechanics
addr esses hydrodynam ¢ technol ogi es, including the signature aspects of the hull-propul sor interface and
maneuvering. Distributed intelligence for automated survivability addresses both the basic technol ogy of

aut omati ng damage control systems, as well as, distributed auxiliary control with self-healing capability.
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Advanced el ectrical power system addresses electrical and auxiliary system and conponent technol ogy to provide
i nprovenent in energy and power density operating efficiency and recoverability fromcasualties. This
activity supports the Advanced Capability Electric Systens (ACES) Future Naval Capability (FNC). This
activity includes support to the FNC Enabling Capabilities for Battlefield Power. Increased funding in FY 2005
wi Il be used to advance technology in the areas of fast-high power sw tches, capacitors, power and thermnal
management, fuel cells, and advanced power generation. Additional funding added in FY 2007 will be invested
in power and energy technol ogy.

FY 2004 Accomnplishnents:

. Conti nued devel opnent of analytical nodels to further define submarine nodul ar hull concepts.

. Continued investigation of potential applications of silicon-carbide in future high voltage and high
power applications.

. Continued the next generation Infrared Electro-Optic Visual (IRREQVIS) nodel for surface ships by

devel opnent of nitigation strategy supporting | ow observable infrared platforns, devel opnent of supporting
physi cs, and prototype neasurenment techniques.
. Conti nued preparation for shock testing of conmposite hull section in cooperation with Germany.

. Continued feasibility study of distributed punp-jet propul sion system (DPJP) concept for submarines.

. Conti nued eval uation of an Integrated Engi neering Plant (IEP) concept to provide inproved survivability
of auxiliary systems that support conmbat systens.

. Cont i nued advanced numerical acoustic codes (and gridding methods for those codes) for submarines.

. Continued algorithm finite el enent nodel validation for subnarine advanced degaussi ng/ deanpi ng.

. Conti nued physi cs based nunerical nodel for electronagnetic scattering of hydrodynam c disturbances for
Sur f ace Shi ps.

. Conti nued devel opnent of surface ship acoustic flow noise nmodel. Perforned tank test for surface ship

acoustic behavi or validation.

Conti nued eval uation of prediction nethods which relate ship hydrodynam cs and ship signatures.

Continued to devel op design tool for integrated antenna and conposite topside.

Conti nued devel opnent of reliability based design and structural analysis code devel opnment.

Continued to investigate inproved maneuvering sinmulation capability for submarines.

Conti nued anal ytical and nodeling investigation of cavitation, powering, and acoustic performance of
ubmari ne propellers.

Conti nued study of flow noise over subnmarine control surfaces.

Conti nued investigation of hybrid conposite to steel joints for hybrid surface ship hulls, contributing

e o (N o o o o o
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to agreement with Japan.

hydr odynam c performance testing in the Large Cavitati on Channe

Cont i nued
Cont i nued
Conpl et ed
Conpl et ed
Conpl et ed
Cont i nued
Conpl et ed

Conpl et ed
Conpl et ed
Conpl et ed
Conpl et ed

configurations.

Initiated

Dynam ¢ Behavi or of Conposite Ship Structures (DYCOSS) joint effort with Dutch Navy.
designing software for the system manager for the Universal Control Architecture (UCA).
the validation of circulation control and advanced control surfaces with experinents.
conpari son of DYSMAS analysis with German ship trial data.

devel opnent of a propeller sub-visual cavitation inception scaling |aw

devel opnent of gl obal surface wave neasurenent capability for ship nodels.

desi gn and fabrication of Advanced Ducted El ectric Propul sion Pod (ADEPP) nodel
(LCC).

docunent ati on of the historical use of circulation control technology in the Navy.
fabrication of prototype acoustic wireless sensor array for submarines.

val i dation of advanced prediction code for |large anplitude roll notion of surface ship hulls.
, validated, and applied numerical codes to integrated propul sor/hul

for

prelimnary testing of Explosion Resistant Coating (ERC) agai nst underwater expl osion and

ballistic threats.
. Devel oped technol ogy for two-sided, |ow |loss, high voltage power sw tches. (NRL)
. Initiated nmodeling of electric warship components and system el ectronmagneti c signatures.
. Initiated investigation of superconducting degaussing techni ques for surface ships.
. Initiated devel opment of nodeling and simulation tools for submarine coating concept.
. Initiated mWMve Signatures Anal ysis.
. Initiated circulation control analysis for three-dinensional flow effects.
. The following efforts reflect Electric Ship Research and Devel opnent Consortium (ESRDC) i nvestnents:
Conpl eted fabrication of Fast Turn O f Phase Leg.
Initiated 9WA Power El ectric Building Bl ock (PEBB) devel opmental denonstrations.
Initiated decentralized thermal nmanagement nodel i ng and sinul ation
Initiated denonstration of dynam c reconfigurable electric power control architecture.
FY 2005 Pl ans:
. Continue all efforts of FY 2004 |ess those noted as conpl eted above.
. Continue and accel erate ship service fuel cell devel opnent.
. Continue and accel erate devel opnment of thernmal nmanagenent technol ogy for shipboard power distribution
. Conti nue Characterization of Biofilms on Scaffolds. (NRL)
Rl Line Item5
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. Conpl ete circulation control analysis for three-dinmensional flow effects.
Conpl et e devel opnent of nodeling and simnulation tools for submarine coating concept.
Conpl ete nurerical nmodel for el ectromagnetic scattering.

. Conpl ete 9MVA PEBB devel opnment al denonstrati ons.

. Conpl ete thermal managenent nodeling and simulation

. Conpl ete and deliver next generation |IR scene nbdel and next generation IR code

. Conpl ete denmonstration of Fast Turn Of Phase Leg

. Conpl ete denonstration of dynam c reconfigurable electric power control architecture.

. Conpl ete eval uation of prediction methods which relate ship hydrodynam cs and ship signatures.

. Initiate and conpl ete denpbnstration of prototype acoustic w reless sensor array system i ncorporating
sel f powering, radio frequency unit, and sensors.

. Initiate and conplete circulation control analysis for three-di nensional flow effects.

. Initiate and conpl ete validation of Reynolds Average Navier-Stokes (RANS) code for advanced waterj et
propul sor performance predictions.

. Initiate and conplete validation of asymetric hull forns with experinental data

. Initiate devel opnent of a | ow cost submarine distributed propul sor concept.

. Initiate devel opnent of flexible conposite propeller concept.

. Initiate validation of powering prediction nmethod for distributed punp-jet propul sion (DPJP) concepts.
. Devel op Bacterial Mxture to Optim ze Charge Generating Capacity. (NRL)

. Initiate devel opnent of quiet control surface design tool based on control surface flow noise studies.
. Fabricate H gh Surface Area Conducting El ectrodes for use as Biofilm Scaffolds. (NRL)

. Form Bi ofil n6 on Scaffolds and Characterize Spatial Distribution and Chem stries. (NRL)

. Initiate devel opnent of structural analysis codes describing failure mechani sns of sandw ch conposites.
. Initiate work to assess cavitation performance of |oop-bladed propul sor concept.

. Initiate devel opnent of test vessel and technology to eval uate performance and signature associated with
electrically driven waterjets (AW-21) and Rimdrive motor (Advanced Hull-form I nshore Denonstrator - AHFID).
. Initiate multi-year programto directly convert thernmal energy to electricity. Such a capability would
allow elimnation of the steamcycle on an electric warship

. Initiate and accel erate devel opnent of pul sed power technology, to include pul sed alternators and
capacitors.

. Initiate ACES applied research for on-board vehicle power systemwi th trade studies and system design
(transition to advanced technology effort in PE0O603123N in FY 2006).

. Initiate flow noise eval uati ons of surface ships with AW-21 denobnstrator.

. Initiate hull machi nery noi se nmeasurenents.
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. Initiate Advanced Concept Technol ogy Denonstration (ACTD) support for ERC application to surface ships.
. Pursue technol ogy for wafer bonded high voltage power switches. (NRL)
. Pursue technol ogy for alternate approaches to high voltage fast turn off swi tches. (NRL)

FY 2006 Pl ans:

Continue all efforts of FY 2005 | ess those noted as conpl et ed above.

Conpl ete fl ow noi se eval uati ons of surface ships with AW-21 denpnstrator.

Conpl ete shock testing of conposite hull section in cooperation with Gernany.

Conpl ete dynami c reconfigurable electric power distribution concepts.

Conpl et e devel oprment of flexible conposite propeller concept.

Conpl ete investigation of distributed punmp-jet propul sion acoustic performance.

Conplete the initial assessnment of performance and nmaneuvering of asymretric hull forns.

Conpl ete validation of powering prediction nethod for distributed punp-jet propul sion (DPJP) concepts.
Initiate prediction of constrained (heave and roll) capsize notions using advanced codes.

Initiate and compl ete denpnstration of dynamic stability of an advanced intelligent, reconfigurable,
sol i d- st at e- based, zonal -electrical power systemthat reconfigures within 10 m|liseconds.

. Devel op and fabricate mmto umscal e Biofilm Scaffolds. (NRL)

. Devel op I nch-Scal e Prototype Mcrobial Fuel Cell to Test Scaffol ds/El ectrodes. (NRL)

. Initiate denonstration of “point of use” electric power system architectures and advanced energy

st or age.

. Initiate definition of primary famly of Power Electronic Building Blocks for DoD Power applications and
Plug and Play criteria for mlitary electric power systens.

. Initiate Power Characterization on Prototype. (NRL)

. Pursue technol ogy for characterizing defects in silicon carbide materials. (NRL)

. Pursue technol ogy for highly efficient high voltage high power switches. (NRL)

FY 2007 Pl ans:

Continue all efforts of FY 2006 |ess those noted as conpl eted above.

Conpl ete eval uation of an Integrated Engineering Plant (IEP) concept to provide inproved survivability.
Conpl ete hull machi nery noi se neasurenents.

Conpl et e Dynami ¢ Behavi or of Conposite Ship Structures (DYCOSS) joint effort with Dutch Navy.

Conpl ete nodeling of electric warship conponents and system el ectromagneti c si gnat ures.
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Conpl ete investigation of distributed punmp-jet propul sion acoustic performance.

Conpl ete ACTD support for ERC application to surface ships.

Conpl et e devel opnent of gl obal surface wave measurenent capability for ship nodels.

Initiate and conpl ete experimental database for extrenme submari ne maneuvers (e.g., crashback).
Initiate devel opnent of nitigation concepts (passive and active) of propul sor cavitation
Initiate fabrication of small-scale conmposite hull structure for acoustic investigation

Initiate denonstration of distributed power generation, rapid power transfer, and energy storage
technol ogies within the context of zonal electric power systens.

. Initiate ACES devel opnent of backpack-sized power generation technol ogies to provide a primary charging
system of approxi mately 500 Watts.

. M ni aturize Prototype BiofilmEnhanced Power Generator. (NRL)

. Characterize and Optimze Mniaturized Prototype Power Qutput. (NRL)

. Expand the study of reliability of silicon carbide power sw tches. (NRL)

Pur sue new concepts for high power high voltage switches. (NRL)

FY 2004 FY 2005 FY 2006 FY 2007
ADVANCED ENERGETI CS 0 12, 293 14, 963 15, 952

Advanced Energetics efforts address technol ogy devel opnment to provide substantial inprovenents in energetic
materi al systens and subsystens, primarily in terns of performance, but also addressing safety, reliability,
and affordability concerns. Goals include: advanced energetic materials for warheads, propellants, and
reactive material based subsystens for both defensive and of fensive applications. Efforts include devel oprment
of new fuels, oxidizers, explosive ingredients and fornul ations, and reliable sinulation tools and di agnostics
to devel op and design superior performance, reduced vulnerability systens tailored to specific warfighter

m ssi ons.

FY 2004 Acconpli shnents:

e« Continued devel opnent and eval uati on of advanced expl osive/propellant/reactive ingredients and fornul ations
for next generation higher perform ng systens until expenditure of FY 2003 funding.

e Continued devel opnent of advanced directed energy hydro-reactive nmaterial warhead concepts to enhance
performance of undersea warheads until expenditure of FY 2003 funding.

e« Continued technol ogy devel opment for the next generation reactive material warhead concepts (formulations,
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material properties, and lethality nodels) for high density reactive materials and novel reactive structura
material s.

FY 2005 Pl ans:

e Continue all efforts of FY 2004.

e Initiate efforts to investigate advanced mul ti phase bl ast concepts to enhance performance of air and
underwat er bl ast war heads.

e Initiate proof of concept efforts to devel op insensitive explosives, propellants, and rmunitions w thout
conprom sing performance. This work will involve devel opnent of high quality, small particle energetic

i ngredi ents, novel processing techniques, and advanced energy conversion concepts.

FY 2006 Pl ans:

e Continue all efforts of FY 2005.

FY 2007 Pl ans:

e Continue all efforts of FY 2006.

FY 2004 FY 2005 FY 2006 FY 2007

FLEET FORCE PROTECTI ON AND DEFENSE AGAI NST UNDERSEA 13, 836 10, 398 18, 090 19, 835
THREATS

This Activity is conbined and renamed from Sensors and Associ ated Processing Activity and Underwater Pl atform
Sel f-Defense Activity to nore accurately describe its scope.

Fl eet Force Protection and Defense agai nst Undersea Threats efforts include applied research for conplenentary
sensor and processing technol ogies for platform protection and shi pboard technol ogies to increase the
survivability of surface ship and submarine platfornms against torpedo threats. Current small platforns (both
surface and airborne) have little to no situational awareness (SA) or self-protection against air, surface,
and asynmetric threats. A goal of this activity is to provide these platforns with effective self-protection
The technol ogy areas specific to platformprotection will devel op individual, nultispectral (Electro-Optic
(EOQ), Infrared (IR, Radio Frequency (RF), electromagnetic (EM, visual, and acoustic), or chenica
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sensor s/ bi osensors and associ ated processing. To defend platforns fromcurrent and advanced threats in at-sea
littoral environments and in port, these technol ogies nust inprove nultispectral detection and distribution of
specific threat information.

Anot her goal of this effort is to devel op a torpedo defense capability to fill Sea Shield Warfighting
Capability Gap/ Enabling Capability: Platform Defense agai nst Undersea Threats, including Two Torpedo Sal vo
Def ense. This provides a capability to prevent any of the torpedoes, in up to four-torpedo salvos fired at
hi gh value units, fromhitting those units. Specific technology includes two efforts. The first is Next
CGeneration Counternmeasure (NGCM, a nobile adaptive acoustic countermeasure with acoustic comunication |inks
to enabl e counterneasure connectivity and group behavior to defeat threat torpedoes. The second is Anti-

Tor pedo Torpedo (ATT)/Tripw re Denonstration, technol ogies for passive shipboard detection, classification,
and | ocalization (DCL) of incom ng torpedoes and an ATT to engage the threat torpedoes.

This activity supports the Fleet and Force Protection Future Naval Capabilities (FNC). This effort includes
support to Sea Shield Pillar and FNC Enabling Capabilities for Aircraft Integrated Self-protection Suite,
Fortified Position Security, and Hostile Fire Detection and Response Spirals 1 and 2. Budget Activity 2 sensor
efforts are co-funded by PE 0602235N and 0602271N. Fundi ng decrease in FY 2005 reflects transfer of sensor
effort to PEs 0602235N and 0602271N.

FY 2004 Acconplishnents:

Sensors & Associ ated Processing -

. Conti nued devel opnent of reagentless sensors for weapons of nmmss destruction/expl osives.

. Continued field tests to assess system performance and quantify influences on detection range wth
respect to signal detection and janming of threats to low altitude platforms. (NRL)

. Conpl et ed devel opnent of nercury cadmiumtelluride (MCT) mid-wave infrared (MWR) two-col or stacked

di ode focal plane arrays with operating tenperatures in excess of 120-degrees Kelvin for Mssile Warning
System

. Conpl et ed devel opnent of a high frame rate processor and controller for the Visible and MNR | aser
recei ver sub-systens of the cl osed-1oop counterneasure systemfor the Shipboard EQ IR C osed Loop Self-

protection system

. Conpl et ed optim zation experinents of the nultiband counterneasure | aser show ng out put power exceedi ng
expected values in Bands Il and IVb for EQ IR Laser Janmer for Tactical Aircraft (TACAIR).
. Conpl eted delivery of two Dismounted Digital Autonmated Conputing Termi nal (D DACT) units to Kodak for
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integration with Organic Light Emtting D ode (OLED) displays for End User Term nal (EUT).

. Conpl eted fabrication of a silica-insulated mcrowire with adequate breakdown voltage and tenperature
characteristics in continuous | engths exceeding 600 neters that al so exceeds the program s nechani cal strength
requi renents for | DECM P3I

. Conpl eted efforts in stochastic chem cal sensors for naval applications to provide single nolecule

det ecti on.

. Conpl eted the design for user interface for | ow cost conpact adaptive optics system (NRL)

. Devel oped extrenely high extraction efficiencies for explosives on a mcrochi p-based sensor by neans of
novel porous organic sol-gels polynerized within mcrofluidic channels. (NRL)

. Initiated devel opment of anti-tanpering antenna isolation panels for NULKA decoys: |ightweight nicrowave
absor bi ng conposites that degrade in seawater. (NRL)

. Initiated devel opnent of a small aperture bionmnetic bidirectional acoustic sensor and quantum dot

reagents for real tine chem cal sensing.

Underwat er Pl atform Sel f - Def ense —

. Conpl et ed transducer design for NGCM nobil e-ready transducer

. Conpl eted transition of technol ogies for enabling ATT sal vo engagenents into the Technol ogy Requirenents
Model (TRM) engagenent nodel to allow eval uati on of these approaches to sal vo engagenents.

. Conpl et ed upgrade of simulation nmodels using the TRM franework to enabl e sinulation of the performance
of the ATT with added ATT sonar processing channels in wake operations.

. Initiated nmobil e NGCM gui dance and control interface to Naval Underwater \Wapon Center (NUAC) Newport

Di vi sion signal generation electronics.

. Initiated NGCM t est bed power anplifier design and started design for nerging adaptive and signa

processing board into single board for NGCM MK2.
FY 2005 Pl ans:

Sensors & Associ ated Processing —

. Continue all efforts of FY 2004 |ess those noted as conpl eted above.

. Continue work on anti-tanpering antenna isol ation panels for NULKA decoys: fabricate hydrogen-bonded
pol ymers and test for sensitivity to water degradation. Test isolation performance of new microwave absorbing
conposites. (NRL)

. Conti nue devel opnent of conpact sensor systens in support of responsive Intelligence, Surveillance, and
Reconnai ssance (1 SR). (NRL)
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. Conplete the integration of all functions (detection, identification, and jamm ng) into a field testable
Low Altitude Threat Detection and Jamm ng prototype and performfinal concept test. (NRL)

. Conpl et e devel opnent of a variable geonetry mrror for the aircraft in conjunction with the ground based
| aser optics. (NRL)

. Conplete the field tests to assess system performance and quantify influences on detection range with
respect to signal detection and janming of threats to low altitude platforms. (NRL)

. Anti bodies for biowarfare agents will be synthetically nodified with enzynes and studi ed via surface

pl asmon resonance to gain a better understandi ng of the inpact taggi ng these recognition sites have on
nmol ecul ar recognition (kinetics and selectivity) for sensor applications. (NRL)

. Synt hesi ze new netal sulfides as catalysts for fuel cells and evaluate their el ectrochem ca
performance. (NRL)

. Initiate design and devel opnment of large (1.5mdia.) tel escopes with associated adaptive optics for the
Naval Prototype Optical Interferoneter (NPO). (NRL)

. Initiate the design and devel opnent of integrated | aser ground based, aircraft protection design to
protect large aircraft fromiInfrared Surface to Air Mssiles (SAMs) upon ingress and egress to an airport.
(NRL)

. Initiate devel opnent of solid projectile coilgun design, consumabl e casing material and inprove rail gun

efficiency. (NRL)

Underwat er Pl atform Sel f - Def ense —

. Continue all efforts of FY 2004 |ess those noted as conpl eted above.

. Conpl et e upgrade of TRM sinulations with extended ATT gui dance | aw for wake operations and integration
of processing for all sonar channels.

. Initiate analysis of capability to enable |imted acoustic comruni cati ons among NGCM units.

. Initiate incorporation of ATT warhead acoustic nodel into TRM

. Initiate nodification of TRM simulations to include additional ATT sal vo gui dance techni ques.

. Initiate technol ogy devel opment to enabl e NGCM gr oup behavi or

FY 2006 Pl ans:

Sensors & Associ ated Processing -

. Continue all efforts of FY 2005 | ess those noted as conpl eted above.
. Conpl ete smal | aperture biom netic bidirectional acoustic sensor efforts.
. Initiate platformintegrati on analysis and design review for Integrated EQ IR Self-protection Suite for
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Rotary Wng Aircraft.

. Initiate testing of the MAR gunfire detection systemw th the D-DACT network for End User Term na
(EUT).
. Initiate investigation of inproved jam codes and cl osed-1 oop counterneasure techniques to integrate with

t he Shi pboard Integrated El ectro-Optic Defense Systenms (SH ELDS) hardware for Shipboard EQ IR C osed Loop
Sel f-protection.

. Initiate efforts in nanoscal e bi osensor/ bi oprocessi ng conponents.

. Initiate data collection for a database of chemical signatures from actual naval assets (land and water-
based) .

. Devel op portable detection system for defense against small arns fire and rocket propelled grenades

(RPG using Field Programmabl e Gate Arrays (FPGAs), infrared focal plane arrays (I RFPA), and filtering
al gorithnms. (NRL)

. M crofluidic el ectrophoretic separations will be perforned on enzynme bound anti bodies in the presence of
antigens, taking advantage of post-colum enzymatic anplification to nonitor their interactions. (NRL)

. Enhance the sul fur tol erance of sulfide and phosphate based catal ysts through optim zation of synthesis
and rigorous physical characterization. (NRL)

. Integrate and conduct prototype testing of the airborne mrror systemand renote |aser optics into a
ground based test facility and evaluate their performance. (NRL)

. Expand research in the devel opment of |ow cost, |ight-weight radar absorbing materials (RAM to reduce
cost and wei ght of Tactical Unmanned Air Vehicles (UAV). (NRL)

. Continue the design and devel opment of integrated |aser ground based, aircraft protection design with
final design of a rotating variable geonetry mrror. (NRL)

. Continue railgun high-capacity recharger design, solid-projectile coilgun experinents, and consunabl e
mat eri al characterization. (NRL)

. Conpl et e devel opnent of anti-tanpering antenna isolation panels for NULKA decoys: denonstrate isolation

performance and water degradability of m crowave absorptive conposite. (NRL)

Underwat er Pl atform Sel f - Def ense —
. Continue all efforts of FY 2005 | ess those noted as conpl eted above.

FY 2007 Pl ans:

Sensors & Associ ated Processing —
. Continue all efforts of FY 2006 |ess those noted as conpl eted above.
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. Initiate | aboratory investigations of the conformal jamer with fiber coupled | aser concept for
Integrated EO IR Self-protection Suite for Rotary Wng Aircraft.

. Initiate devel opnent of additional jam codes and tracking algorithns to support final at-sea testing of
the SHI ELDs hardware for Shipboard EQ IR C osed Loop Sel f-protection

. Conpl et e devel opment of quantum dot reagents for real tine chenical sensing.

. Conpl et e design and optim zation of reagentl ess sensors for weapons of mass destruction and expl osi ves.
. Conduct first denonstration of high resolution imging of faint sources using the conbi ned adaptive
optics and optical interferonetry at NPO. (NRL)

. Denonstrate the efficacy of the NRL catalysts in fuel cells and work with industry to independently
eval uate the catal ysts. (NRL)

. Expand the integration effort into a nobile design and anal yze the performance. (NRL)

. Mcroparticles will be |abeled with selective anti bodi es and contai ned within novel mcrofluidic weirs
devi ces, and studied for the simultaneous separation of nmultiple antigens in a single step. (NRL)

. Conti nue design and devel opment of integrated |aser ground based, aircraft protection with fabrication
and initial integration with ground based system (NRL)

. Conti nue hi gh-capacity recharger experiments, coilgun armature experinents, and foreign object debris

(FOD)-1ess casing fabrication. (NRL)

Underwat er Pl atform Sel f - Def ense —
. Continue all efforts of FY 2006.

FY 2004 FY 2005 FY 2006 FY 2007
Al RCRAFT TECHNOLOGY 5, 646 9,938 13, 054 14, 221

The Aircraft Technol ogy activity devel ops high inpact, scal eabl e naval air vehicle technol ogi es, such as
structures and flight controls for future and | egacy air vehicles, integrated avionics, advanced el ectrica
power systens, and aerodynanics, which significantly increase the naval warfighter’'s capabilities,

ef fecti veness, readi ness, and safety, while reducing life cycle cost. This activity directly supports the
naval aviation vision, providing a robust and credible forward presence through flexible response and dom nant
power projection fromthe sea.

FY 2004 Acconpli shnents:

. Conti nued devel opnent of survivability/reduced observabl es technol ogy (classified).
Rl Line Item5
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. Conti nued Conputational Fluid Dynamics (CFD) nodeling of ship airwake flows to provide higher fidelity.
. Conti nued design for denonstration of an all-conposite replacenent for dynamcally | oaded control
surfaces for tactical aircraft.

. Conpl et ed denonstration of intelligent flight control prognostics and reconfiguration algorithm

si mul ati ons.

. Conpl eted investigation of in-flight, autononously reconfigurable air vehicles.

. Initiated Persistent Intelligence, Surveillance, and Reconnai ssance (I SR) Unnmanned Air Vehicle (UAV)

technol ogies: Capability tailored to the Expeditionary Strike G oup (ESG, a high endurance sensor and
conmuni cati on capability focused on disparate structurally integrated sensors (Electro-Optic (EO, Infrared
(IR, Radio Frequency (RF)), electronic support, and conmuni cati ons packages, |ow vol une hi gh power generation
capability, high capacity miniaturized data transnission, and short take off.

. Initiated Joint Transfornational Strike (JTS) technol ogy addressi ng Automatic Target Recognition (ATR)
and Combat ldentification (CID).

FY 2005 PI ans:

. Continue all efforts of FY 2004 |ess those noted as conpl eted above.

. Conpl ete Computational Fluid Dynanics (CFD) nodeling of ship airwake flows to provide higher fidelity.
. Conpl et e design for denonstration of an all-conposite replacenent for dynam cally | oaded contro
surfaces for tactical aircraft.

. Conpl ete Persistent Intelligence, Surveillance, and Reconnai ssance (I SR) Unnmanned Air Vehicle (UAV)
technol ogi es effort.

. Conpl ete Joint Transformational Strike (JTS) technol ogy addressing Automati c Target Recognition (ATR)

and Combat ldentification (CID).

FY 2006 Pl ans:

. Conti nue devel opnent of survivability/reduced observabl es technol ogy (classified).

. Initiate denpnstration of systemintegration of a shaped menory alloy into a Reconfigurabl e Rotor Bl ade
system for inproved range and lifting capacity in a tilt rotor aircraft.

. Initiate devel opnent of Ship-To-Objective Maneuver (STOM Heavy Lift System Concept.

. Initiate devel opnent of flight control, intelligent autonony, command & control, and multi-vehicle

cooperation technol ogi es for unmanned air vehicl es.
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FY 2007 Pl ans:

. Continue all efforts of FY 2006 |ess those noted as conpl et ed above.

FY 2004 FY 2005 FY 2006 FY 2007
M SSI LE DEFENSE ( MD) 7,753 7, 305 6, 232 8, 030

This activity describes science and technol ogy (S&T) projects of the Mssile Defense Future Naval Capability
(FNC) program

. Di stributed Wapons Coordi nati on (DWC) (including sensor coordi nati on) open architecture conbat system
algorithnms for automated battl e managenent aids (ABMA), including conmon threat evaluation (CTE) and preferred
shoot er recomrendation (PSR) functions that will enable fleet units to defend against air and mssile attacks
with increased effectiveness and efficiency.

. Littoral Affordability (classified program.

. Advanced Area Defense Interceptor (AADI) S&T planning effort for Navy - Marine Corps Air Directed
Surface to Air Mssile (ADSAM live firing denmonstration at Wiite Sands M ssile Range in FY08.

. Conposite Conbat Identification (CCID) algorithns for rapid, high confidence, positive hostile

identification of air and nissile threats at |long range by all theater air and missile defense units.

FY 2004 Acconpli shnents:

. Conti nued devel opnent of DWC al gorithnms for CTE and PSR functions; initiated devel opnment of sensor
coordi nation al gorithmns.

. Continued Littoral Affordability effort (classified program.

. Conpl eted CCID risk reduction effort in devel opnent of a common reasoning algorithm Overall CCD

effort continuing under PEs 0602235N and 0603235N.
FY 2005 Pl ans:

. Continue DWC and Littoral Affordability efforts of FY 2004.
. Initiate AADI experinental planning for Navy ADSAM denobnstration in FY 2008 (associated with AADI
advanced technol ogy efforts continuing under PE 0603123N).
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FY 2006 Pl ans:

. Continue all efforts of FY 2005.

FY 2007 Pl ans:

. Conti nue AADI S&T pl anning and coordination for FY 2008 Navy ADSAM | ive-fire denmonstration

. Conpl ete DWC devel opnent and docunentati on of CTE and PSR al gorithms; continue devel opnent and testing

of sensor coordination algorithmns.

CONGRESSI ONAL  PLUS- UPS:

FY 2004 FY 2005
ADPI CAS 0 1, 485

FY 2005: Initiate devel opnent of intelligent conposite active structures and systens to provide precision
position control and vibration suppression for mlitary and space structures to enhance their structura
performance and reduce their fuel consunption. Applications include fighter jets, helicopters, smart rockets,
satellites, and space stations.

FY 2004 FY 2005
BATTERY CHARG NG TECHNCLOGY 2,051 2,081

FY 2004: Conpleted a prototype battery charger for nickel cadm um and sealed | ead acid batteries and
delivered the unit to NAVSEA-Crane for 3rd party perfornmance verification. Prototype testing denonstrated that
the batteries tested under this tasking can be charged without heating in 20 to 30 minutes, and life cycle
testing has begun. FY 2005: Continue research efforts funded in FY 2003 and FY2004. Initiate devel opnent
and validation of a charging algorithmfor lithiumion batteries. |Initiate devel opnent of a DC-DC converter
har dwar e desi gn and engi neeri ng nodel .
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FY 2004 FY 2005

BLAST RESI STANT ANECHO C SPRAYABLE ELASTOVERI C COATI NGS 0 990
FOR NAVY SHI PS

FY 2005: Initiate devel opnent, testing, and evaluation of a new coating systemthat can be applied to netal
shi p bul kheads and arnmored vehicles providing blast protection to the occupants. The end of the first year of
devel opnent will result in one or nore fire retardant coating systens that can be applied to netal structures
and provi de bl ast protection.

FY 2004 FY 2005
CENTER FOR ADVANCED POWER SYSTEMS 3, 854 0

FY 2004: Conpleted purchase of state-of-the-art energy storage devices, DC experinental bus including
controls and systemintegration, and conpl eted 5MN superconducti ng notor testing.

FY 2004 FY 2005

CENTER FOR CRI TI CAL | NFRASTUCTURE PROTECTI ON 0 6, 735
FY 2005: Initiate devel opnent of innovative technology solutions for use in the protection of critica
infrastructure. Technologies will be devel oped that will increase protection for ports and the nerchant

shi ppi ng system naintaining port operations, and the surrounding infrastructure.

FY 2004 FY 2005
COWPOSI TE REPAI R OF METAL STRUCTURES 0 990

FY 2005: Initiate devel opnent of |ow cost, sonic resistant conposite repairs for metal airframe structures.
Thi s new concept for the repair of the Navy's aging fleet of both fixed wing and rotary wing aircraft offers
the promise to extend the airfrane |ife at a significantly |ower cost and with greater reliability and safety
than methods currently in use.
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FY 2004

FY 2005

COVPOSI TES DEVELOPMENT FOR NAVY LOW RI SE CONSTRUCTI ON

0

1, 485

FY 2005:
conponents for nilitary housing.

These structural conponents will

DATE: Feb 2005

PROGRAM ELEMENT Tl TLE: FORCE PROTECTI ON APPLI ED RESEARCH

Initiate devel opnent and denonstrati on of prototype wood plastic conmposite (WPC) structura

provide the foll owi ng advantages rel ative
to conventional wood products; (1) resist nmoisture penetration into the building structure, (2) resist high
|ateral |oads fromseismc and wind events, and (3) facilitate proper construction techniques.

FY 2004

FY 2005

CORROSI ON MODELI NG SOFTWARE PROJECT - NAVAI R

3,042

4,160

FY 2004:

particular, arrestnent gear of carrier aircraft.

Conpl et ed devel opnent of a workabl e anal ytica
specimen testing, in an effort to establish guidelines and criteria for
FY 2005:
wor kabl e corrosi on mai ntenance guidelines and criteria for

corrosi on mai ntenance nodel
hi gh strength steel conponents, in
Conti nue devel opnent and validation testing of
hi gh strength stee

conponents.

and val i dated through

Airfrane criteria

calling for the repair and/or replacenent of all corroded parts in the Fleet are very difficult to inplenment

both with respect to tine and resources. The results of this effort wll
bet ween various aircraft corrosion states, with potentia

is cosnetic.

FY 2004

FY 2005

DEPLOYABLE FI BER OPTI C FORCE PROTECTI ON SYSTEM

961

0

FY 2004:

enabl e mai ntenance teans to delineate
safety inmpacts and identification of corrosion that

Initiated research and devel opnent for a snart video canera system and passive fiber optic

hydr ophone array and processor to provide security against a waterside terrorist threat approachi ng Navy
DSTO Australi a.

ships. Coordinating effort with synergistic project at

FY 2004

FY 2005

FUSI ON PROCESSOR AND | NTEGRATED CONTEXTUAL REASONI NG

6, 150

0

FY 2004:

Conpl et ed process of Navy Hyperspectral /I naging for Surveillance and Targeting (H STAR) data using

hyper-spectral target detection and discrimnation algorithms in real-time to optinize performance, mnim zing
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false alarms. Systembeing installed on NRL P-3 test aircraft for performance assessment.

FY 2004 FY 2005
HI GH EFFI Cl ENCY QUI ET ELECTRI C DRI VE 1, 349 990

FY 2004: Conpleted devel opnent of a quiet, efficient, electric drive to allow transition from nmechanical to
electric drive in submarines and snaller surface conbatants. Fabricated and tested a reduced-scal e, single-
phase denonstration nmodel. FY 2005: Modify the single-phase nodel to a three-phase nodel and test and

eval uat e.

FY 2004 FY 2005
HYPERSPECTRAL DATA FUSI ON 0 3, 368

FY 2005: Initiate denonstration of a hyperspectral/inmager for surveillance and tracking in the airborne
realtinme processing on the NRL P-3 test aircraft.

FY 2004 FY 2005
| NTEGRATED FUEL PROCESSOR-FUEL CELL SYSTEM 2,324 1,981

FY 2004: Conpleted design, fabrication & testing of a single, seni-integrated fuel-processing reactor
utilizing a surrogate fuel. Continued devel opment of hydrogen purification & thermal integration units and
performed a reactor sw tching denmonstration of the prototype hardware. FY 2005: Develop and denonstrate a
prototype integrated fuel processor/fuel cell systemto operate on JP-5 fuel. |If successful, the system may
provi de payoffs of increased efficiency and | ower em ssions of auxiliary power units used onboard aircraft and
ocean- goi ng vessel s.

FY 2004 FY 2005
LI GHTVEI GHT SHI P STRUCTURES ( LSS) 0 990

FY 2005: Initiate research to explore, develop and optim ze all oys based on Al -Zn-My-Sc-Zr. FEfforts wll
i nclude alloy fabrication, microstructural and nechani cal characterization, stress corrosion cracking studies
and devel opment of a cost-benefit analysis, denbnstrating the feasibility of inplenenting the alloy and
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providing the foundation for subsequent certification.

PROGRAM ELEMENT Tl TLE: FORCE PROTECTI ON APPLI ED RESEARCH

FY 2004

FY 2005

LOW COST, RAPI D PROTOTYPE/ PRODUCTI ON TECHNOLOGY FOR
POLYMERI C Al RCRAFT COVPONENTS | NI Tl ATl VE

1, 447

2,278

FY 2004:
on Sel ective Laser Sintering (SLS) which wll
advanced polyneric aircraft conponents.
conpl ex shaped plastic parts. A part can be built
directly to the laser-sintering machine.
of aircraft conponents while inproving their

devel opnent,
be on materia

will be used for the design
focus for this year's effort wll
application requirements.

This technol ogy will
per f or mance.

be used for the design

FY 2005:

Initiated the devel opnent and qualification of a rapid prototyping and producti on technol ogy based
devel opnent and qualification of

The SLS process uses a laser to fuse (sinter) plastic powders into
using only the computer aided design (CAD) nodel
hel p reduce the wei ght and manufacturing costs
Continue with the devel opnent and

qualification of a rapid prototyping and producti on technol ogy based on Sel ective Laser Sintering (SLS) which
and qualification of advanced pol yneric aircraft conponents.
and process optimization with enphasis on neeting aerospace

FY 2004

FY 2005

MARK V PATROL BOAT REPLACEMENT CRAFT PROTOTYPE

0

1, 485

and simul ation of a distributed

FY 2005: Initiate construction of the new conposite MKV.| prototype craft.

FY 2004 | FY 2005
M NI ATURE AUTONOMOUS VEHI CLES ( MAVS) 1,163 1,784
FY 2004: Conpl eted validation, through in-water testing, nodeling,

communi cati on and contro
(AW). FY 2005: Continue in-water

Expanded multi-vehicle fleet to include underwater craw ers.
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DATE: Feb 2005

FY 2004 | FY 2005
NANGCSTRUCTURED COMPCSI TE MARI NE COATI NGS 2,409 0
FY 2004: Initiate devel opnent of nultifunctional, high performance anticorrosion coatings that are capabl e of

sequestering diffusive ions, are highly hydrophobic, and provide self healing properties using specific N
catal ysts and encapsul ation techniques for ship tank application

FY 2004 | FY 2005
PMRF FORCE PROTECTI ON LAB 0 7,924
FY 2005: Initiate devel opnent of force protection and security technol ogies by integrating, evaluating and

denonstrating enabling technol ogies, tools, and processes.
systems, novel sensor and data fusion processes, behavior
extraction techni ques.

Approaches include integration of advanced sensor

nodel i ng and anal ysi s,

FY 2004

FY 2005

PRQJIECT ENDEAVOR

3, 296

1,684

and data m ning and know edge

FY 2004: Devel oped and integrated structural |oading and hydrodynam ¢ nodeling design tools, and initiated
transition of tools for Navy use at NSWC Carderock. FY 2005: Produce a software systemthat integrates the
desi gn process for advanced marine vehicles with mssion and environnmental (w nd, wave, etc.) requirenents,
will begin to produce sone stand-al one nodul es dealing with m ssion planning, wave forecasting and hi ndcasting
as well as conpleting the integration process. A mgjor focus will be technology transfer of system conponents.

FY 2004 FY 2005
SMALL WATERCRAFT PROPULSI ON DEMONSTRATCR 0 1, 485

FY 2005: Initiate devel opnent of an advanced internal conbustion engine and associ ated el ectrical generator
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FY 2004 FY 2005
SOLI D OXI DE REGENERATI VE FUEL CELL 2,900 0

FY 2004: Conducted thermal cycling and long-termreliability testing to denonstrate the durability and
reliability of a 1 KWregenerative solid oxide fuel cell. Solid oxide fuel cells have the potential to offer
i mproved fuel efficiencies and power densities over other options for naval vessel applications.

FY 2004 FY 2005

STRUCTURAL RELI ABI LITY OF FRP COVWPCSI TE I N SHI P 1,932 990
ASSEMBLI| ES

FY 2004: Conpleted fabrication of VARTM SCRI MP conposite panels. WMaterial properties were evaluated for
statistical data analysis and nodel devel opnent. FY 2005: Resolve the uncertainty surroundi ng mechanica
property variability for conposite |am nates and the associated effect on structural reliability as it relates
to design guidelines and anal ysis net hods.

FY 2004 FY 2005

THEATER SUPPORT VESSEL HULL MATERI AL DEVELOPMENT 0 1,981
FY 2005: Initiate the design and devel opnent of technol ogies including an alternative hull and air cushion
for advanced littoral conbat ships. These technologies will allow inproved delivery of firepower and

i nformati on, as well as, increased hydrodynam c, aerodynam c, stealth, and survivability traits.

FY 2004 FY 2005
UNMANNED SEA SURFACE VEHI CLES FOR MARI TI ME M SSI ONS 4,116 3, 467

FY 2004: Defined operational concept and conpl eted design of prototype unmanned surface vehicles. Primarily
focused on enhanced speed, range, endurance, seakeeping, and payload fraction, considered in the context of
potential unmanned vehicle missions. Initiated construction of two prototypes for at-sea testing. Devel oped
| aunch and recovery testbed. FY 2005: Deliver two prototype vehicles. Begin operational testing to
determ ne at-sea performance. Devel op techniques for deploying and retrieving vehicles fromhost platform

I ncor porate advanced power and autonony technol ogi es.
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C

PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE

OTHER PROGRAM FUNDI NG SUMVARY:
NAVY RELATED RDT&E:

0204152N
0205601N
0601153N
0602131M
0602235N
0602271N
0603123N
0603235N
0603271N
0603502N
0603513N
0603553N
0603561N
0603573N
0603609N
0603640M
0604307N
0604518N
0604558N
0604561N

(E-2 Squadr ons)

(HARM | npr ovenent)

(Def ense Research Sci ences)

(Marine Corps Landi ng Force Technol ogy)
(Common Picture Applied Research)

(RF Systens Applied Research)

(Force Protection Advanced Technol ogy)

(Common Pi cture Advanced Technol ogy)

(RF Systems Advanced Technol ogy)

(Surface and Shal | ow Water M ne Count er neasur es)
( Shi pboard System Conponent Devel opnent)
(Surface ASW

(Advanced Submarine System Devel opnent)
(Advanced Surface Machi nery Systens)
(Conventional Minitions)

(USMC Advanced Technol ogy Denonstration (ATD))
(Surface Combatant Conmbat System Engi neeri ng)
(Combat | nformati on Center Conversi on)

(New Desi gn SSN)

(SSN-21 Devel opnent s)

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

D

Not appli cabl e.

ACQUI SI TI ON STRATEGY:

Rl Line Item5
Page 24 of 24

UNCLASSI FI ED

DATE: Feb 2005

PROGRAM ELEMENT Tl TLE: FORCE PROTECTI ON APPLI ED RESEARCH



