UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
PROCGRAM ELEMENT: 0603508N

PROGRAM ELEMENT TI TLE: Surface Ship & Submarine HWRE Advanced Technol ogy

BUDGET ACTIVITY: 3

COST: (Dol lars in Thousands)
PRQIECT
NUMBER & FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TITLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE PROGRAM
R2224 Ship and Submarine Hull, Mechanical and Electrical (HV&E) Advanced Technol ogy
33, 557 38, 889 37,432 38, 261 37,427 29,773 29, 138 CONT. CONT.
R2328 Project M
7, 058 2,396 0 0 0 0 0 0 22,770
R2373 Conposite Helicopter Hangar
4, 856 4,973 0 0 0 0 0 0 19, 320
R2488 Power El ectronic Buil ding Bl ocks
5, 826 0 0 0 0 0 0 0 5, 826
R2489 Power Node Control Centers
1,942 2,984 0 0 0 0 0 0 4,926
R2705 Virtual Test Bed
0 4,973 0 0 0 0 0 0 4,973
R2706 Project M
0 4,973 0 0 0 0 0 0 4,973
R2707 Reconfig. Ship Simulation
0 1,989 0 0 0 0 0 0 1,989
R2708 El ectromagnetic Propul sion Systens
2,984 0 0 0 0 0 0 2,984
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603508N
PROGRAM ELEMENT TI TLE: Surface Ship & Submarine HWRE Advanced Technol ogy

PRQJECT
NUMBER & FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MVATE COWPLETE PROGRAM

R2709 Hi gh Tenperature Superconducting Synchronous Mot or

0 1,989 0 0 0 0 0 0 1,989
R2710 Per manent Magnet Mot or

0 4,973 0 0 0 0 0 0 4,973
R2711 Superconducti ng DC Mot or

0 4,973 0 0 0 0 0 0 4,973
TOTAL 53, 239 76, 096 37,432 38, 261 37,427 29,773 29, 138 CONT. CONT.

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This program el enent (PE) provides for the continued devel opnent of

af fordabl e surface ship and submarine hull, nechanical, and electrical systemcore technol ogy denonstrations that contribute
to neeting top joint warfare capabilities established by the Joint Chiefs of Staff; namely, to pronptly engage regional forces
in decisive conbat on a global |evel.

In FY 2001, there is one active project: Ship and Subnari ne HWRE Advanced Technol ogy (R2224). Products fromthis PE w |l

i nprove the effectiveness and operational efficiency of all Navy ship and submarine platforms in all Joint M ssion Areas.
Affordability is addressed through | arge-scale denonstrations and validation of concepts that reduce costs associated with
design, fabrication, outfitting, maintenance, and operation. Al naval platforms inherently require mobility, efficiency,
reliability, and availability as primary requirenents for Naval Warfare. This programdirectly supports the Readiness and
Support and Infrastructure Joint Mssion Areas in the area of sustainability and supports Strike, Littoral Warfare, Joint
Surveillance, Joint Surface Electronic Warfare, Strategic Deterrence, and Maritinme Support for Land Forces, and Strategic
Sealift relative to reduced signatures and increased survivability.

The Navy S&T programincludes projects that focus on or have attributes that enhance the affordability of warfighting systens.
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603508N
PROGRAM ELEMENT TI TLE: Surface Ship & Submarine HWRE Advanced Technol ogy

JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget Activity 3
because it enconpasses devel oprment, simulation, or experinental testing of prototype hardware to validate technol ogical
feasibility and/ or concept of operations and to reduce technological risk prior to initiation of a new acquisition program or

transition to an ongoi ng acqui sition program
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UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603508N
PROGRAM ELEMENT TI TLE: Surface Ship & Submarine HWRE Advanced Technol ogy

PROGRAM CHANGE FOR TOTAL P.E.:

FY 1999 FY 2000 FY 2001
FY 2000 President’s Budget: 52,889 41,515 35,353
Appropriated Value: - 76,515 -
Adjustments from FY 2000 PRESBUD:
Execution Adjustments: 1,192 0 0
SBIR/STTR Transfers: -842 0 0
Program Adjustments: 0 0 2,379
Congressional Plus-ups 0 35,000 0
Various Rate Adjustments: 0 0 -300
Congressional Recission: 0 -419 0
FY 2001 PRESBUDG Submission: 53,239 76,096 37,432

CHANGE SUMMARY EXPLANATION:
. Schedule: Not applicable.
. Technical: Not applicable.
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UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603508N
PROGRAM ELEMENT TI TLE: Surface Ship & Submarine HWRE Advanced Technol ogy

COST: (Dol lars in Thousands)

PROJECT
NUMBER & FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TITLE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MVATE  COVPLETE PROGRAM

R2224 Ship and Submarine Hull, Mechanical and Electrical (HV&E) Advanced Technol ogy

33, 557 38, 889 37,432 38, 261 37,427 29,773 29, 138 CONT. CONT.
A M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  Proj ect R2224 devel ops and denonstrates technol ogi cal inprovenents
for Ship and Submarine Hull, Mechanical, and Electrical (HV&E) systens in support of present and future surface ship and

submarine platforns. This project denonstrates technol ogy that has been explored for systemfeasibility at the applied
research level, primarily in PE 0602121N, and focuses on system | evel devel opment and denonstration for transition to higher
budget category funding, or acquisition programs. Thus, this project is a continuing effort that denobnstrates system
technol ogy to inprove overall platform performance (stealth, affordability, survivability, nmobility, efficiency, reliability
and availability) and reduces nai ntenance, overhaul, and life cycle costs. Areas of current technol ogy devel opnent and
denonstrati on are Automation to Reduce Manning (ARM), Ship/Subnmarine Hull Systems (SSHS), and Advanced El ectrical Systens
(AES) .

ARM t echnol ogy devel ops sensing, control, actuation and decision maki ng technol ogy to enable reduction in manning for future
ships and submarines. This effort is currently focused on Damage Control Automation to Reduce Manning (DCARM and
Affordable Interfaces for Optinmal Manning on the family of 21st century conbatants (SC21 Manning). DCARMis transitioning
aut onat ed danage control technol ogy options for SC21 and CVX. DCARMtechnology will be denmpnstrated in a series of system
tests culmnating in a final integrated denonstration of a survivable HVRE damage control system SC21 Manning will
denonstrate at | east 50% nanning reduction in surface ship conbat systens through human-centered systens engi neering and
advanced watchstati on design for the new destroyer class of surface conbatants (DD21). The Integrated Engi neering Plant

(I EP) Denmpnstration will begin in FY 2001 and continue the ARMinitiative into the operational areas of the ship propul sion
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UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603508N PRQIECT NUMBER R2224
PROGRAM ELEMENT TI TLE: Surface Ship & Submarine PRQIECT TI TLE: Ship & Subnarine
HVBE Advanced Technol ogy HWRE Advanced Technol ogy

and auxiliary systems by devel opi ng, assessing and denonstrating architectures and technol ogi es conducive to reducing
oper ati onal workl oad.

SSHS devel ops and denonstrates system | evel technology froma nulti-disciplinary approach; the Advanced Machi nery Support
Structures (AVMSS) effort is focused on nodul ar structures for subnarine nmachinery spaces, to denonstrate a unified system
that controls shock, acoustic vibration, and radiated noise. This technol ogy enabl es use of affordabl e nodul ar construction
and comerci al -of f-the-shel f equi pment. The Advanced Topside Systens (ATS) effort will denobnstrate general ship topside
technol ogi es for future ship classes.

Advanced El ectrical Systems (AES) denonstrates technology that will provide the fleet with: 1) Ship Service Fuel Cells

(SSFC) O As an affordable alternative electrical source for ship service power, this technol ogy addresses i nprovenments in
power density, fuel consunption, manning requirements, quiet operation, and em ssions. Enphasis is placed on |everaging
comrercial fuel cell technology and sol ving Navy issues such as operation in salt-laden air, shipboard shock and vibration
and reform ng diesel fuel. 2) Quiet Electric Drive (QED) technol ogy for passive and active suppression of acoustic and

el ectrical noise associated with electric motors O This technology is focused on submarine applicati ons and enabl es cost
savi ngs, inproved quieting and radically new arrangenents of propul sion and auxiliary machinery. 3) Advanced El ectrica
Distribution (AED) to enable an electrically reconfigurable ship to have a survivable fight-through capability for al

el ectrical shipboard systens during battle O This technology will contain intelligent electric power control nopdules,
thereby creating a new paradi gmin power network architectures and system control well beyond conventional capability. It
will provide automatic, reconfigurable electric power distribution systenms that are redundant, survivable, and reliable
with high quality power for ships and submarines. Solid State Switching Applications (SSSA) integrate Power Electronic
Bui | di ng Bl ocks (PEBB) into each of the above electrical technol ogy denonstrations and provide the key undergirding
technol ogy for AES. This technol ogy denonstrates the form fit, and function of universal PEBB nbdul es in shipboard system
applications such as circuit breakers, current limters, inverters, converters, nmotor controllers, etc. This nulti-
functional software controlled nodul ar design reduces the size, cost and weight of all electrical systens.

PROGRAM ACCOVMPLI SHVENT AND PLANS:
1. FY 1999 ACCOWPLI SHVETS
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603508N PRQIECT NUMBER R2224
PROGRAM ELEMENT TI TLE: Surface Ship & Submarine PRQIECT TI TLE: Ship & Subnarine
HVBE Advanced Technol ogy HWRE Advanced Technol ogy

AUTOVATI ON TO REDUCE NMANNI NG
I NI TI ATED:

. Preparation for renote manual denonstration with 60% danmage control manni ng reduction. (DCARM

. Devel oprment and optim zati on of water m st distribution controls. (DCARM
CONTI NUED:

. Sensor evaluation to verify perfornance and environnmental acceptability for autonmated ship danmage control
systens. ( DCARM
. D?\[/)gko&nent and progranmm ng of supervisory control processor for the automated ship damage control system
R
. Devel opment and installation of integrated control topology for danage control. (DCARM
. Validation of initial fire suppression water m st system (DCARM
. Devel oprment of systens engi neering tool set for human centric systenms. (SC21 Manni ng)

. Devel oprment and eval uation of hunan-system perfornmance netrics and predictive engi neering nodels of conbat
systens deci sion-makers in warfighting scenarios. (SC21 Manni ng)

Devel oprment of Multi-Mdal Watchstation team designs for DD21 warfighting m ssions. (SC21 Manni ng)
COVPLETED

. Fi nal Denonstration of 3-man Milti-Mdal Watchstation team performance for current generation of surface
conbatants (AEA S) Strike scenarios. (SC21 Manni ng)

. Fire parameter and alarmalgorithms for a nulti-criteria fire detection system (DCARM

ADVANCED ELECTRI CAL SYSTEMS:
I NI TI ATED:

. Application of 3D nodels for electric notor magnetic fields. (QED)
. Devel oprment of active control techniques for electric notors. (QED)

. Aircraft Electrical Servicing Station denonstration using progranmabl e Power El ectronic Build Bl ocks (PEBB)
and Power Node Control Center technol ogies. (SSSA)
Desi gn reconfiguration denonstration electrical zone. (AED)
TRANSI TI ONED:
R-1 Line Item 20
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BUDGET ACTI VI TY:
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
3 PROGRAM ELEMENT: 0603508N PROQJECT NUMBER R2224
PROGRAM ELEMENT TI TLE: Surface Ship & Submarine PRQIECT TI TLE: Ship & Subnarine
HVBE Advanced Technol ogy HWRE Advanced Technol ogy

Power Node Control Center technologies for Integrated Power System applications. (AED)
PEBB- based Power Control Mbdules for Integrated Power System Applications. (SSSA)

CONTI NUED:

CowP

SHI P

Desi gn of a 500KW sub-scal e denonstrati on nodel of the reforned diesel-fuel cell system (SSFC)
Devel opnent of electric notor acoustic prediction capability. (QED)

Devel opnent/sel ection of critical conponent technology for internedi ate-scale Quiet Electric Drive
denonstration. (QED)

Denonstrati on of key equi pment capabilities for the Electrically Reconfigurable Ship. (AED)
Denonstrati on of physical and conputational electrical network system simulations. (AED)

LETED:

Denonstrati on of prototype self-synthesizing, dynanmically reconfigurable electric distribution systens.
( AED)

Ship Service Fuel Cell power system concept validation via nunerical analysis, and testing of sub-scale
articles. (SSFO
Mul ti-functional denonstration of second-generation PEBB nodul es for form and function. (SSSA)

Denonstrati on of Power Controller Mdules and Ship Service Inverter for Integrated Power System
appl i cations--key equi pnent capability for the Electrically Reconfigurable Ship denonstrations. (SSSA)
Propul si on system concept studies. (QED

STRUCTURES AND HULL SYSTEMS:

I NI TI ATED:

Desi gn and denonstration of shock control features for Machinery Support Structure for in-water shock
denonstrations. (AVMSS)

Preparation for in-water quarter-scale denonstration of Machinery Support Structure system concept for shock
mtigation. (AMSS)

Assessnent of potential heavywei ght Machinery Truss performance. (AMSS)

Machi nery fl anki ng path conponent evaluation. (AMSS)
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603508N PRQIECT NUMBER R2224
PROGRAM ELEMENT TI TLE: Surface Ship & Submarine PRQIECT TI TLE: Ship & Subnarine
HVBE Advanced Technol ogy HWRE Advanced Technol ogy

CONTI NUED

. Eval uation of flexible truss and shock strengthening concepts on acoustic performance of truss. (AVSS)

. Eval uation of coating system performance. (AMSS)
COVPLETED:

. Measurenment of inpact of inconplete hull coating coverage. (ANMSS)
. Li ght wei ght machi nery truss acoustic performance eval uation. (AMSS)
. Denonstrati on of next generation advanced nmast test article for the LDP-17. (ATS)

FY 2000 PLAN:

AUTOVATI ON TO REDUCE MANNI NG
I NI TI ATE:

. Casualty response/systemreconfiguration for reflexive fluid systenms. (DCARM
CONTI NUE:

. Sensor evaluation to verify performance and environnental acceptability for automated ship damage contro
systens. ( DCARM

. Installati on of automated control topol ogy for damage control. (DCARM

. Devel opnment and programm ng of the supervisory control processor for the autonmated ship danage contro
system ( DCARM

. Devel oprment of systens engi neering tool set supporting design for humans as critical systemelenents. (SC21
Manni ng)

COVPLETE:

. Water mist distribution controls. (DCARM

. Har dwar e and software systens integration of fire protection systens. (DCARM
. Casual ty response/ systemreconfiguration for reflexive fluid systens. (DCARM
. Rermot e manual denonstration with 60% Damage Control Manni ng Reducti on. (DCARM
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. Fi nal Denonstration and eval uation of Milti-Mdal Watchstation individual and team performance for DD21
war fighting mssions. (SC21 Manni ng)

ADVANCED ELECTRI CAL SYSTEMS:
I NI TI ATE:

. Devel oprment of scale electric motors and controllers for denmonstration. (QED)

. Denmonstration of equi pment capabilities using PEBB-3 technol ogy. (AED)

. H gh Voltage Switch denmponstration for dynam cally reconfigurable power systens. (SSSA)
. H gh Energy System technol ogies for dynanically reconfigurable power systens. (AED)

. Fabrication of a 500KW sub-scal e denmonstrati on nodel of the reformed diesel-fuel cell system (SSFC)
CONTI NUE:

. Denonstrati on of key system capabilities for the Electrically Reconfigurable Ship. (AED)

. Aircraft Electrical Servicing Station denonstration using progranmabl e PEBB and Power Node Control Center
technol ogi es. (SSSA)

. Desi gn reconfiguration denonstration electrical zone. (AED)
. H gh Energy System technol ogies for dynanically reconfigurable power systens. (SSSA)
. Devel oprment of active control techniques for electric motors. (QED)

. Integration of submarine hydroacoustic nodel and structural response nodel. (QED)
COVPLETE:

. Mul ti-functional denonstration of third-generation PEBB nodules for fit, formand function. (SSSA)
. Denonstrati on of physical and conputational network system sinulations. (AED)

. Application of 3D nobdels for electric notor magnetic fields (QED)

. Conceptual design for 2.5 MW Ship Service Fuel Cell System (SSFC)

SHI P STRUCTURES AND HULL SYSTEMS:
I NI TI ATE:

. Heavywei ght nachi nery truss design and denonstration. (AMSS)
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. Advanced coating system concept definition. (AMS)

. Machi nery flanking path systemmtigati on denmonstration. (AMSS)
CONTI NUE:

. I n-wat er quarter-scale denonstration of Machi nery Support Structure system concept shock perfornance. (AMSS)
COVPLETE:

. Machi nery fl anking path component eval uation. (AMSS)

. Design and integration of shock control features into Machinery Support Structure for in-water shock
denonstration. (AMSS)

FY 2001 PLAN:

AUTOVATI ON TO REDUCE NMANNI NG
I NI TI ATE:

. Preparation for final denonstration of 85%reduction in danage control manning requirements. (DCARM

. Conceptual systens engi neering study and trade-off analysis of |Integrated Engi neering Plant denpnstration
system (| EP)
CONTI NUE:

. Eval uation of multi-criteria fire detection system (DCARM
. Design for zonal snoke control system (DCARM

. Det ai | ed design and software interface for reflexive water m st system (DCARM
COVPLETE:

. Denmonstration of 85%reduction in damage control nanning and requirenents. (DCARM

ADVANCED ELECTRI CAL SYSTEMS:
I NI TI ATE:

. Denonstration of an electrical M ssion Reconfiguration. (AED)

. Demonstrati on of advanced architecture notor controller. (QED)

. Demonstration of active control algorithns to control ship signatures using motor as an actuator. (QED)
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CONTI NUE:

. Denmonstration of control of integrated notor/propul sor response. (QED)

. Devel oprment of 500- KW Ship Service Fuel Cell reduced-scal e denobnstrator. (SSFC)

. H gh Energy System technol ogies for dynanically reconfigurable power systens. (SSSA)

. Denmonstrati on of key system capabilities for the Electrically Reconfigurable Ship. (AED)

. H gh Voltage Switch denonstration for dynam cally reconfigurable power systens. (SSSA)

COVPLETE:

. Devel oprment of active control techniques for electric notors. (QED)

. Anal ytical nodel for fuel cell system dynam c performance. (SSFC)

. Denonstrati on of a 500- KW sub-scal e denonstrati on nodel of the reforned diesel-fuel cell system (SSFC)

. Aircraft Electrical Servicing Station denonstration using progranmabl e PEBB and Power Node Control Center
technol ogi es. (SSSA)

. Denonstrati on of design reconfiguration of an electrical zone. (AED)

SHI P STRUCTURES AND HULL SYSTEMS:
I NI TI ATE:

. Large Scal e Denpnstrati on of advanced coating system concept. (AMSS)
CONTI NUE:

. Machi nery flanking path systemmitigati on concepts. (AMSS)

. Heavywei ght machi nery truss design and denonstration. (AMSS)
COVPLETE:

e In-water quarter-scal e denonstration of Machinery Support Structure system concept for shock perfornance.
(AMBS)
B. PROGRAM CHANGE SUMMARY: See total program change summary for P.E.
C. OTHER PROGRAM FUNDI NG SUMMARY: Not applicable.
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* RELATED RDT&E:
PE 0601153N (Def ense Research Sciences)

0602121N (Shi p, Submarine & Logistics Technol ogy)

0602122N (Aircraft Technol ogy)

0602234N (Materials, Electronics, and Conputer Technol ogy)
0603561N ( Advanced Submarine Systemns Devel opnent)
0603573N (Advanced Surface Machi nery Systens)

0604558N ( New Desi gn SSN Devel opnent)

0604561N ( SSN-21 Devel opment)

Under the Defense S&T Reliance Agreenent, the Navy has the lead for this Navy-uni que program

D. SCHEDULE

PROFI LE: Not applicable
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