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1. GENERAL INFORMATION

The goals of the Surface Ship Continuing Concept Formulation (CONFORM) program are the definition
and evaluation of promising total ship concepts meeting Operational needs of the future and the identification and
assessment of advanced technologies needed to achieve these concepts. CONFORM is an exploratory ship design
study program, the objectives of which were approved by OPNAV in 1980. The program gives the U.S. Navy 2 look
at future (15 to 25 years) total ship concepts which are intended to contribute to long range material force |gvel
planning by providing a design study baseline from which Tentative Operational Requirements (TOR) can be
developed by OPNAV. The CONFORM Program also provides guidance te R&D planners by identifying advanced
technologies and assessing the R&D needed to achieve advanced ship system concepts. The program continually
develops information useful to OPNAV and NAVSEA in focusing decisions for pursuing promising ship concepts and
innovative technologies which can meet future U.S. Navy mission needs. The structured approach used by the
CONFORM Program is intended to albw R&D tasks to be completed in a lime frame compatible with future ship
acquisiton. The CONFORM Program Manager is John F. Freund, SEA OSR. The Technical Director for CONFORM
is Lt. Commander Neil C. Bourgeois, SEA 501TA, and can be contacted at (202) 692-8156.

The CONFORM program is primarily a future-ship feasibility design study program with approximately 6% of
funding allocated to development of Ship Feasibiity Design Studies. Each year four to seven mission areas are
addressed by the development of alternative ship design solutions. Products are comprehensive design reports at
the feasibility study level of detal. The CONFORM Program to date has generated and examined over 100 new Ship
Feasibility Design Studies for more than 5Q missions, including combatants. auxiliaries. and amphibious ships, using
both conventional and advanced hull formsincorporating advanced technology subsystems. Table |-l provides a
summary overview of the CONFORM Ship Feasibility Design Studies. The remaining 40% of the funding is spent on
Interpreting mission requirements. forecasting technology trends, performing generic design analysis and tool
development, and assessing completed design studies.

In the course of fulfilling the CONFORM Program objectives during the past mne years, over 245 separate
documents have been produced. This CONFORM Program Bibliography and Document Abstracts Listing serves to
catalog and reference the numerous CONFORM products so that this resource can be utilized by the ship designer
and system technologist. A bibliography of the CONFORM reports published to date is contained in Section Il of this
document. The reports are listed chronologically by dateof-issue under the categories of:

2.1 Program Documents

2.1 Final Design Reports

2.3 DrafeDesign Reports

2.4 Design Reports In  Preparatlon

2.5 FY88 Deslgns

2.6 Back-Up Studias For Design Reports

2.7 Design Analysis and Synthesis Tool Reports
2.8  HM&E Technology Study/Survey Reports
2.9 Combat System Technology Study/Survey Reports
2.10  Cost Study Reports

2.11  Deslgn Assessment Reports

The bibliography lists the report Title, Author, Date, Security Classification, NAVSEA TN Number, SEA
501 Ship Design Technical Flle (SDTF) Accession Number, Defense Technology Informatlen (DTIC) Number,
and Natlonal Technical Informatlon Service (NTIS) Number.

Al CONFORM documents are available from the SEA 501 Ship Design Technical File (SDTF) library (drafts
may not be available). A limited number of hard copies can be produced for distribution and may be requested by
SDTF number (ACC #). For further information, SDTF Manager Steve Viscicfi. may be mntacted at (202) 692-8160.

A number of the CONFORM documents are available from the Defense Technology Information Center
(DTIC) which can be contacted at (202) 274-7633. Unclassified documents approved for public release are for-



warded to the National Technical Information Service (NTIS) which can be contacted at (703) 487-4850. The majority

of CONFORM documents are on file at the David Taybr Research Center in the Advanced Ship DataBank (ASDB).
Howaver, the ASDB is prasently closed due to lack of funding.

Saction [l of this document contain3 a narrative abstract of #ach CONFORM report. The38 abstracts have
bean deveioped as accurate summares Of the content Of gach document. The purpuse of the summaries is to
provide the ship designer, system technologist, R&D planner, Or operations strategist with the information required to
determine the relevance and vaiue of a specific report to a currenttask or program.  The abstracts comprise a single
listing arranged chronologically by SDTF accession number (ACC 1). The abstracts for those few reports which may

not yet have been issued an accession number are contained at the @nd of the lising and ae ordered chronologically
by issue date.



Table I-. CONFORM Designs FY80 - FY88
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MISSION CONFORM DESIGN 2iz|alal<| 2]~ |=] FY <
Heavy Combatant (HO) . 80 34971
Hydrofoli Combatant Growth Variant (PHM VAR) . 80 354964
Light Patrol Hydroloil (LPH) . . e
Advanced Combat System Frigate (ACSH) 60891
High Survivabilily Cruiser (HSC) 81 |38882
Corvette Escort Hydrofoll (CH) . 81 |38873
Low Detectability Ship (LDS) [ 2 |ss903
Battie Group Escort CTOL (CGY CTOL) ' 82 [39132
Light Battie Group Escort (KEX) : 82 59673
Dispersed Strike (DISSTK) ' 82 | 60919
Battle Group Escort YSTOL (CGV VSTOL) ’ . 83 | 71400
SURFACE ASW Dc‘:tg&: (AD(?DS; . . 8 71260
. . Advanc i ' . 0342
COMBATANI Shallow Water ASW Ship (ASWPC) . ' -+l gy
Matrol Combatant Multi- Missivn (PCM) 34 |
Mobilizativn Frigate (MOBDFF) . 85 | 713w
Fleet Command Ship (FCS) ' 85 | 71239
Advanced Mobiltzation Corvette (AMK) 83 | 71013
Crutser Cuatinuing Baseline (CGBL) ' 86 | 71293
YSTOL Variable Missdua Alr Matform (YMADP) . 86 | 71531
NATO ASW Hydrofoll (NATOHYD) 86 71290
NATO SES ASW Corvette (NATOSES) 86 | 71327
Destroyer Continuing Baseline (DDBL) ' g7 | ()
Frigate Continuing Baseline (FFBL) - g7 | ()
VSTOL Cruiser |1 (CGV STOL []) ' 87 | ()
ASW SWATH (ASW SWATH) 7 |0 )
Intra-Theater Scalift Ship (ITSL) 88 | )
US/UK SWATH frigate (S WATH AS W) 8|
LVT Carrier (LVTO 8 | co718
70238
Landing Fire Suppurt Ship (LFSD ' 83 | 10788
Landing Ship Utilit (LSUX) 83 | o432
AMPHIBIOUS Assault Follow-On {Jchelon Lighter (AFOE LTR) 84 f1072
WARFARE LPX (Lex) . . 8 | ( )
S WATH LPH (SMTH LPH) g l¢ )
Small SES Assault Ship (LSCS) s | )
Fire Support Ship (LFSID ' 8 | 71403
MINE Mine Clearance System 2000 (MCM/ACY) 81 | 39374
i Small Producible MCM (SPMCM) s |,
WARFARE SWATH MCM System (SWATH MCM) ()
Unlversal ship (UNLVAUX) . 80 [60279
Salvage/Rescue Ship (ARSX) . a2 po172
SES Tug-Barge (SES T/B) 82 | 39990
AUXILIARY Universal UNREP Ship (UNREP) . - | 38901
SHIPS Advanced Base Repair Ship (ABR) . g3 60237
Muitl-Product Shuttle Shlp (MPSS) . 84 70366
High Speed Salvage/Rescue Ship (ATSX) . sl )
Submersible Support Ship (S88) . g7 | ()
Rigid Inflatable Boat (RIB) 81 | 70123
TAGX Parent Hull (SWATH TAGX) 8 1 )
SPECIAL Arctle ACY (AACV) gg (7077(;
High-Speed Amphiblous Ralder (HSAR)
MISSION Ang\phlgluus PaR WIG (APW) 81




2. BIBLIOGRAPHY OF CONFORM DOCUMENTS



2.1 Program Documents

Design Summaries FY 81 (Final)

2.1 Program Documents

Conform RDT&E Needs + 61

Conform Supportability (Draft)

Design Summaries-FY82 (final)

Design Summarles-FY83 (Final)

Annual Compendium of Ship Designs
and Innovations (Draft)

Design Summaries-FY84 (Final)

Conform Innovations and R&D Needs

Program Master Plan (Final)

Compendium of Future Ship Design

Studier & Technology Characterizations

Title Author Date ct.88 NAVSEA INg Acc. 8 DTICNTIS
SEA OSR14 01/02/82 C 58871 OTIC
SEA 03RD 020082 U 50076
NSRDC 18 07/01/82 u 59737
SEA 05R14 04/01/83 c 041-05R1-TN-007 59231 OTIC co34273
SEA 05R 14 06/01/84 c 041-05R-TN-0012 60499 DMC co39318
SEA 05R14 04/0 1165 C 70416 DTIC

AD-C039767
SEA 05R14 05/01/85 C 041-05R-TN-00 1t 70417 DTIC co39319
SEA 0SR/BLA 07/01/85 C 70427
Applicable to Future Frigate Design (Draft)

SEA 05R14 04/01/86 u 70959 DTIC 8103735
SEA OSR/501S/  07/01/87 C oTIC
CHENG A
SEA 05R14 08/01/87 C DTIC

Deslgn Summarles-FY85-FY87 (Draft)




2.2 Final Design Reports * -

2.2  Final Design Reports

Tile Author Date Class NAVSEA = TN® acc s DTIC/NTIS
PHM-3 Series Patrol Combatant Misalle- Boeing t1/12/80 U 54364
Hydrofoil-improved & Enlarged Varlants
(Final)
Light Patrol Hydrofoil-Vol. -Fessibility & Grumman 11/25/80 C 54970 DTIC
Vol. ll-Performance & Elfectiveness
(Final)
Universal Ship Final Design Report SEA 501 0201/81 U 60279
{Final)
Advanced Configuration Frigate and SEA 501 043081 c 60891

Combat System Concept (Finai)

Concept Formulation of Model 928-80 928-80 10/01/81 U 70426
Hydrofoil Combantant Growth Yasiant of
PHM Hull Development (Final)

Model 928-80 Hydrofoil Combatant Boeing 10/16/81 u 54967

Growth Varlant PHM-Ship Description

(Final)
Corvette Escort Hydrofoil-Flnal Design SEA 501 11101181 c 58875 DTIC COo34272

Report (Final)

Advanced Conlfiguration Frigate Sperry 08/01/82 S




2.2 Final Deslgn Reports (cont'd)

Heavy Combatant Final Design Report
(FInal)

2.2 Final Dasign Reports

High Survivrbillty Cruiser Fingl Design
Report (fInal)

Universal Ship Final Design Report
(Final)

Lighl Battle Group Final Design Report
(Final)

Low Detectability Ship-Final Design
Report (Final)

CGV CTOL Final Deslgn Report
(Final)

Mine Clearance System 2000 (Finat)
MCM/ACY

26’ Rigld Inflatable Boat {Final)

Titls Author Date Class NAVSEA TN# Acc. # DTIC/NTIS
SEA 501 08/01/82 c 54971 DTIC C034309
SEA 312 08/01/82 C $8882 DTIC
SEA 501 11/01/82 v 041-501-TN-004 58301 OTIC 808578
SEA 50 1 1201/82 c 041-501-TN-0003 59675 DTiC C035854
SEA 501 12/01/82 c 041-501 -TN-002 58903
SEA501 02/01/83. c 051/501-TN-0002 59152 DTIC
SEA MI 04/01/83 c 479-051-TN-C01 59374 OTIC 8082191
NSCSES 06/01/83 FOUO NSCSES No. §0-110 70423 oTIC
SEA 501 08/0 1/83 C 70238 DTIC

3500-Tonne Surface Effect Ship asan
LCT Carrier (FInal)




2.2 Final Design Reports {(cont'd)

SES Tug-Barge Find Design Raport (Flnal)
SESTB

2.2 Final Design Reports

Two SES Craft Configured as LVT
Csrrilerr (Final)

Saivage/Rescue Ship Final Deslgn Report
(Final)
ARSX

Advanced Base Repair Ship Final Design
Report (Final)

Dispersed Strike Feasiblity Design

Final Report (Final)

Landing Fire Support Ship {FY83) Final
Design Report (Final)

Design Impact Assessment Multl.
Product Shuttle FInal Report (Final)

Arclle ACV Final Design Report (FInal)

Title Author Date Class NAVSEA TN# Acc. # DNIC/NTIS
SEA 501 10/01/83 C 041-501-TN-0008 59990 DTIC
AD-C039353
SEA 501 11/01/83 C 041-501-TN-008 60718 DTIC Co3917
SEA501 02/01/84 U 041-501-TN-0011 60172 pne
SEA 501 03/01/84 U 041.501-TN-0009 60257 DTIC
: AD-B1G38Z5
SEA 501 10/01/84 C 041.501-TN-00186 60919 DTIC C039320
OTRC 1222 1101 4 C 041.501-TN-0017 70788 OTIC
NSRDC 1213 04/01/85 u 041-501-TN-0020 70366
SEA 501 08/01/85 c 041-501-T&0012 70776 DTIC CO03931 4
DTRC 1222 09/01/85 o 041-501-12-85 71072 DTIC co3¢31s

Assault Follow-On Echelon Lighter Final
Report (Final)
AFOELTR




2.2 Final Design Reports

22  Final Design Reports {cont'd)

Titte Author Date Class NAVSEA TN# Acc. o DTIC.NTIS
SWATH T-AGX Feasibility Design Study L = 06/00/68 0S-501 -TN-000S
(Final)
SWATH TAGX
Battie Group Escort (CGV) VSTOL SEA5011 07/01/88 ¢ 041-501-TN-0029 71141 one

Variants, Vol. Il « Monohull FY83 Final
Design Report (Final)

NATO SES ASW Corvette Finsl Design SEA 501 09/01/86 c 041.501-TN-0025 71325 oTiIC
Report (Final), Vol. |

NATOSES

Landing Fire Support Ships (FY88), Finat  DTRC 1222 10/01/86 c 041-501-TN-0027 71403 oTiC

Design Report (Final)

NATO ASW Hydrofoil Final Deslgn DTRC 1222 11/01/86 c 041-501-TN-0026 71290 DTIC
Report {Final)
NATOHYD

Fleet Command Ship Final Design Report SEA05 12/01/86 C 041-501-TN-0035 71259 DTIC
(Final)

ASW Destroyer DS{X) Final Design Report  SEA 05R 01/01/87 c 051-501-TN-0017 71260 DTIC
(Final)

Continuing Baseline Final Deslgn Report SEA5011 010187 C 041-501-TN-0039 71293 DTIC
{Final)




2.2 Flnal Design Reports (cont’'d)

2.2 Final Design Reports

Tile Author Date Class NAVSEA Tha Acc. # DTIC/NTIS
Advanced DDG ship Deeign Study (Final) DTRC 12 03/00/87 o 041-501-TN-0036
Batite Group Escort (CGV) VSTOL SEA 5011 04/01/87 ¢ 041.501-TN-0029 71401 DTIC
Variants. Vol. it - SWATH FY83 Final
Design Report (Final)
CGVSTOL
Bartle Group Escort (CGV) VSTOL SEAS5011 04/01/87 c 041-501-TN-0029 71402
Variants, Vol. IV« SES FY83 F -al Design
Report (Final)
CGVSTOL
Mobiliralion Frigate Final Design Report SEA 5011 0401787 c 041-501-TN-0030 71399 omc
(Final)
MOBFF
NATO SES ASW Corvette Final Design SEA501 05/01/87 u 041-501-TN-0025 71327 boTIc
Report (Final), Vol. 1l
NATOSES
.
NATO SES ASW Cotvette Final Design SEA 501 05/01/87 C 501-6-87 71530
Report (Flnal), Addendum
undtni Ship Combat Supporl (Final) SEA501 06/00/87 C 71409
Battle Group Escort (CGV) VSTOL SEA 5011 06/01/87 C 041-501-TN-0029 71400 DTIC

Variants, Vol. | »Comparative FY83
Finat Design Report (Final)

CGVSTOL

-10 -



2.2 Final Design Reports (cont’'d)

SWATH LPH Finai Design Report (Finai}

SWATH LPH

2.2 Final Design Reports

Shallow Water ASW Ship Final Design
Report (Final)

Advanced Mobillzation Corvette Final

Desiin Report  (Final)

SWATH T-AGX Parent Hull Design
Report  (Final)
TAGX

Smel SES Assault Ship Final Design

ReEort (Final)

VSTOL Variable Missioh Alr Plaiform
Final Design Report (Find)

Title Author Date Clsss NAVSEA TN# Acc. ¢ DTICNTIS

SEA 501 08/00/87 c

SEAM1 08/01/87 C 041-501-TN-0040 71447

DTRC 12 09/00v87 c 71913

SEA 50151 09/01/87 C 050-501-TN-0005 71573

SEA 501 0900/87 (v

SEA 501 09/01/87 . C 041-501-TN-0051 71531

SEA 501 02/00/88 c 041-501-TN-0061

A Feasibility Design for an |ntra-Thester
Seaiift Ship (Final)

- 11 -



2.3 Draft Deslign_Reports

Feasibillty Study for 120" Planning Hull
Fast Attack Craft (PHFAC) {Dralt)

2.3 Dralt Design Reports

Parametric Analysis, Landing Ship
Utllity LSW(X) (Dratt)

Title Author Date Class NAVSEA TN# Acc. ¥ DTIC/NTIS
NAVSEA 02/01/83 u 60497
NSRDC 12 01/01/85 U 70432
JIMA 110087 C

Samil Producible Mine Countermeasures
Craft Feasibility Design Study (Draft)

12



2.4 Design Reports In_Preparation

Tile Author Date

LPX Monchull (FY85)

(Signed as of 09/01/88)

X

igh Speed Salvage/Rescue Ship (FY88)

Destroyer Continuing Baseline (FY87)

8
®
R

Frigate Contlnulng Baseiine (FY87)
FFBL

(2]

ubmersible Support Ship (FY87)

VSTOL Cruiser Il {(FY8T)
CGVSTOLH

ASW SWATH (FY87)

]

2 .5 FY88 Designs

Title Author Date

High-Speed Ampptiitioaiss Raider

Amphiblous PAR WIG

US/UK SWATH Frigate

Arctle ACVSWG/66 Parameters (Signed as of 09/01/88)

.13,

Clsss

Class

NAVSEA TN#

IN# Acc. #

24 Dasign Reports in Preparation

2.5 Fras Designs

Ace. a

——

DTIC/NTIS

DTIC/NTIS



2.6 Back-Up Studies for Design Reports

2.6  Back-Up Studles for Design Reports

Title Author Date Classe NAVSEA TN# Acc. # DTIC/NTIS
ACV mission Analysis Report (Draft) Assot 08/09/81 C 54501 oTIc
Ship Characteristics in the Port Clearance  NCSC 01/01/81 c 60800 DTIC

Mission-ACV MCM Working Paper No. 1
(Draft)

Modular Concepts for Auxiiiary Ship Mantech 02728/81 u 54530 DTIC 8080822
Missions (FInal)

Preliminary Motion Transfer Functions DTRC 03/05/81 u 54505
for SWATH T-AGOS (Memo)

Conform 2000 Amphibious Ship Presearch 06/24/81 U 54528
Capabilities (Draft)

Corvette Escort-Analysis for the Employ- Adler 07/17/81 C 58872 DTIC
ment and Candidale Sensors-Waapons
(Final)
Canadlan Province Class Destroyer MIT 10/10/81 u 54968
DDG-300
Auxiliary Ship Capabilitiss for Univ. SEA 501 10/01/81 u 54529 DTIC 8080717

UNREP (Draft)

Combat System for a 600-Ton Hydrofoil- NSWC 10/01/81 C 58866 DTIC
Proposed-C.H. (FInal)

Alternate Mission Davit Launched NAVSEA- 11/01/81 U 58874
Craft (Draft) NORDET
Heavy Combatant-Topside Design SEA 06 11/30/81 U 58880

Study (Final)

«14 .



2.6 Back-Up Studies for Design Reports

26 Back-Up Studles for Deslgn Reports (cont'd)

Tile Author Date Class NAVSEA TN# Acc. # DTIC/NTIS
CGV Inboard and Outboard Profiiess NAVSEA 01/01/82 u 71111
Version 3
RCS Reduction for Light Battle NKF 03/01/82 C 54517 DTIC
Group Escort
IR Signature Suppression Measures NKF 04/01/82 c 54516 oTIC

for Light Battle Group Escort {Draft)

Universal Ship Technology Band. Lawis 06/01/82 u 54504
Characterization Section (Oraft)

Battle Group Escort-CGV-Study to Dec. Eng. 06/15/82 c 54541 oTIC
Develop & Explain Candidate
Design  (Draft)

ACV Handling Study {Draft) Rosenblatt 070 1/82 c 54513

Planing Hull Fast Attack Craft . NAVSEANORDET 07/01/82 U 60507
Feasibility Study (Draft)

Projected Employment & Unitized SEACO 07/01/82 u 60068
Equipment Packages for Saivage/
Rescue Scenarios (Final)

Required Operation Capabllities for NAVSEANORDET 07/01/82 C 54514 DTIC
U.S. Navy Craft-Ratlonaie (Finsi)

SES & ACV Mine-Countermeasures Band, Lavis 07/01/82 u 54524
System
Survivable Cruise Concept Formulation NSADC 17 07/01/82 C 54968 oTIC

Study-Vulnerability Results (Final)

-15 -



26 Back-Up Studles for Deslgn Reports {cont'd)

Title

An Air Curhlon Salvage Lift Device

Date

2.6 Back-Up Studles for Design Reports

Heavy Combatant Final Design Drawings
{Final)

Flire Support Ship Deslgn Study Conform
Program (Final)

Dispersed Strike Concept-Launch and
Retrieval Hydrofoil {Draft)

Dispersed Strike Combat Systems (Dralt)

Advanced Base Tender-ADR(X) Tech.
Sectlon fer Conform Level Require-
ments (CLR) {Draft)

Amphiblout Landing Ship Tech Sectlon
for CLR

Arctic Amphiblous Landing Ship Tech.
Sectlon for CLR (Draft)

Battle Group Escort Tech. Section for
for CLR

Landing Fire Sup. Ship Tech Section
for CLR

MCM Hellcopter Ship Tech. Section for CLR

Author Class NAVSEA TN# Ace. # DTICNTIS

RAMCOR 07/30v82 U

SEA 50! 08/01/82 U 54972 oTIC
RAMCOR 0s01/82 o 58900

Grumman 09/30v82 U 54518 DNC
NSWC 10/01/82 o 59230 DTIC
Band. Lavis 12/0 /82 U 59729

Band, Lavis 12/01/82 U 59720

Band, Lavis 12/01/82 U 59727

Band. Lavir 12/01/82 U 59726

Band, Lavis 12/01/82 U 60466

Band. Lavis 12/01/82 U 59730

+16 -



26  Back-Up Studies for Design Reports (cont'd)

Requirements Def. Study for LYY Carrier

2.6 Back-Up Studles for Desian Reports

Submarine Destroyer (DS) Tech. Section
Section for CLR (Draft)

Deep Submergence Rescue Vehicles-

ABR ILS Concept Asssssment (Draf1)

ABR-Assessment of ADP Impacts {Dralt)

Fire Support Ship Study (Oraft)

Combat Suite for the LFS (Final)

An Evaluation of Candidate Replacsment

Force Assault Follow-On Echelon

CLR Technology Sectlons for Conform
FY84 Designs

FY84 Conform Program CLR Support
Analysis EW Ship, MPSS, ADV, DDG
(Draft)

Title Author Date Class NAVSEA TNg Ace. # DTICANTIS
Presearch 12/01/82 ‘U 59736 oTIC
Band, Lavis 12/01/82 u 80466
Busby 01/01/83 U 60067
Description of Handling Systems (Draft)
Adtech 03/01/83 u 59196
Adtech 0301/83 U 59200
Dec¢. Eng. 06/01/83 u 60237
NSwC 09/30/83 C 70480
Band. Lavis 10/17/83 U
Landing Craft for the Marine Amphiblous
Band. Lavis 12/00/83 u
Deolex 12/01/83 C 70422 DTIC
MAR 04/00/84 U 71113

Multi-Product Shuttle Ship Technoigy
Characterization of Cargo Systems

17 -



2.6  Back-Up Studies for Design Reports (cont'd)

Advanced Bass Repalr Ship Risk
Assessment

2.6 Back-Up Studies for Design Reports

Hull, Mechanlcal & Ejectrical Techhology
Characterization end Evaluation for
Frigate

CLR Technology Sections FY85 Designs
(Draft)

Seakeeping Survey of Amphibious,
Replenishment and Auxillary Ships
Vol. tand Vol. 2 (Final)

Arctic ACV-Environmental Studles (Draft)

LSCS VYariants & Mission Roles for Lending

NATO SES ASW Corvette, Volume Il «
Appendices

Title Author Dats Class NAVSEA TN# Acc. 8 PTIC/NTIS

AMT 07/31/84 U 71089

DE 10/00/84 u

Band, Lavis 11/01/84 U 60750

SEA 55W 07/15/85 c 079-55W-TN-004 70187 DTIC
70188

Arclec 08/01/85 u 70479

ORI 04/01/86 c 70177 ok e

Force Operations In 1988 & Beyond {Draft)
SEA 501 05/00/86 U 041.501-TN-0028
NAVSEA 50152 o 71109

Advanced Survivability Systems for FY82
Surface Ship Contlnuing Conform (Draft}
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2.7 Design Anslysis and Synthesis Tooi Reparts

2.7 Design Anatysig and Synthesls Tool Reports

Title Author Date Class NAVSEA TN# Acc. # DTICNTIS
SWATH Shlp Hull Form Selection NSADC i} 08/00/80 U 54507

Handbook {Reslistance) (Draft)

Ballast Management Aboard SWATH NSRDC- 12 09/03/80 U 54500 DTIC
Ships-Preliminary Assessment {Draft)

Canadlan Concept Explotation Model - An NSRDC 01/01/81 u 59730
Evrluatlon Report {Finat)

Design Synthesis Model foe Alr-Cushion Band, Lavis 03/01/81 U 54527
Vehicles (Draft)

Slam Pressure Loads-Design Ald for NSRDC 17 04/00/81 U 54508 DTIC BO81427
SWATH
Enhanced Manpower Determination Model,  SEA 55 05/31/84 U 58873

EMDM, Users Guide (Final)

Addition lo Enhenced Manpower SEA 55 07/28/81 §] 54521
Determination Modal, EMDM-3 (Final)

Computer-Alded Design Lsb-XXlIA. SEA 55 07/28/81 U 54003 DTIC
Information Executlve System (Final)

Powering Presentation-SWATH Ship (Draft) NSRDC 12 0801/81 ] 54508

RCS 6 !R Ship Signsiure Reduction NKF 10/00/81 C 54540 OTIC
Methodology (Draft)

ASW Communications Rsquirements NOSC 021582 c , 58868 DTIC
Manual (Draft)
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2.7 Design Analysis and Synthesis Tool Reports

2.7 Deslgn Analysis and Synthesis Tool Reports(cont'd)

Titte Author Date Class NAVSEA TN# Acc. 8 DTIC/NTIS
Low Profife-integrated Stack Design Baham 1201/82 u 59191 oTIC
{Oraft)
Surface Ship Designs-RCS Predictions Georgia Tech 010183 C 59165 oTIC
(Draft)
SWATH Maneuvering Prediclions (Final) NSRDC 15 06/0 1/83 U 54977 DTIC 8080575
Seakeeping Response of 30,000 Ton NSRDC 15 07/0 1183 u 54965 pTIC

SWATH Series (Final)

SES Seakeeping Study (Draft) DTRC 1630 07/0185 u 71071
SWATH Synthesis Model Enhancement. G&cC 08/01/88 U 70775
Vol. Il . Conform (Draft)

Advanced Marine Vehicles Hullform SEA 501 04/15/86 U 041-501-TN-0024 70960

Design Practices: A Conform Survey
Report (Final)

L 2
NATO SWG/€ Advanced Naval Vehicles SEA 501 07/01/86 U 71532
Methodology for Assessing Vehicie
Concepts
Surface Ship Conform FY86 SWATH SEA 50151 07/01/87 U 050-501-TR-005

Volume Utllization Study (Flnal)

A Review of U.S. Navy Deslign and Bend. Lavis 12/00/87 U
Assessment fools (Draft)




2.8 HM&E Technology Study/Survey Reports

2.8  HM&E Technology Study/Survey Reports

Title Author Date Class NAVSEA TNs Ace § DTIC/NTIS
Technology Trends h Deficlencles for NAVSEA- 08/01/80 U 54510 OTIC BO8199
R&D Programs Related to Planing Craft NORDET
(Final)
Future Surface Combatant Yolume SEA 3211 10/01/80 U 54909

Demands-Conform (Flnal)

Technology Characterization-Surface Band, Lavir 01/01/82 U 54531
Ship Structures-Year 2000 (Draft)

Conform Design Managers & Leaders Band, Lavir 02/01/82 u 54530
of Related Navy Research-Reporton
Interviews {(Draft)

Technology Forecast Structures (Final) NSRDC 17 0Y17/82 U 54515 DTIC
Conform-Technology Trends fot Band, Lavir 06/01/82 ] 71192
Propulsion Plants for U.S. Navy
Ships (Final)
. n
Hull Structure Design of U.S. Navy Band, Lavis 06/01/82 u 70434

Ships « Tech. Trends (Draft)

Landing Craft Retrievai-Advanced RAMCOR 07/30v82 U 58858
Concepts (Draft)

Propulsor Design Technology Trends . Baham 08/01/82 c 54503 DTIC C034289
Appandix B (Draft)

Advanced Survivable Superstructure Gibbs & Cox 01/01/83 c 71110
Concepts Application and Ship impact
(Ffnaf)
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2.8 HM&E TYechnology Study/Survay Reports

2.8 HM&E Technology Study/Survey Reports {cont'd)

Title Author Date Class NAVSEA TN# Ace. § DTICNTIS
Propuisor Design Technology Trends Baham 01/01/83 U 59676 DTIC
{Draf1)
Mechanical Drive Pod Power Plants for Dec. Eng. 01/15/83 c 58896 DTIC BOB1428

Naval Surfsce Combatants (Dratt)

Technology Trends for Selected Ship Band, Lavis 10/01/83 C 60055 pTIC
Subsystems Rev. B {Draft)

Electrical Loads of U.S. Navy Surface SEA 5605 o¥1Y64 u 60099 oTIC
Combatants (Draft) AD-6106137

Ingalis IRAD Sjudy (Final) Litton Systems 10/01/84 U 71073

Steam Technology In U.S. Navy Surface Baham/5605 01/28/85 U 200-56-D-TN-0002 60877 pDTIC
Fleet (FInal) AD-8107294

Conform Innovations and R&D Needs SEA501 04/01/85 C 041-501-TN-0021 71406 DTIC

Appilcable to Future Frigate Design

High Speed Seawatsr Pump Designs (Draft) DTRC ~712 07/01/85 u DTRC TM-27.6453 71069

Applications of Robotics and Artificial NSwWC 05/01/86 U NSWC MP 84-476 70846 OTIC 8B0S9050
intelligence for Ship Operations and
Mission Activities« An Overview,
Vol. | (FInal)

SES Technology: State of Developmaent Band. Lavis 05/ 14/86 U
Evalustion and RDTA&E Priorltization

Application of Ice Strengthening Criteria DTRC 09/01/88 u OTRC/SSID-86/DRIO 71366
10 Surface Ship and Prefiminary Design
Studles




28 HM&E Technology Study/Survey Reports(cont'd)

2.8 HM&E Technology Study/Survey Reports

Title Author Date Class NAVSEA TN# Acc. a DTIC/NTIS
Conform Technology Engineering: pap 05/01/88 u
Electrical Power Distribution 71448
Conform  Technology Characteristics snd  SEA S01 06/01/87 u 71328

Ship impact Assessments of Technologies
Applicable to DOG-80 Design




2.9 Combat System Technology Study/Survey Reports -

29 Combat System Technology Study/Survey Reports

Title Author Date Class NAVSEA TN# Ace. # DTICNTIS
RPVs . Shipboard Interface (Vlewgrrphr DTRC 16 08/08/81 U 54860
Only) .
Forecast: lowed Army Technology FY83, NSWC 01/01/82 C 60893

Tech Memo (Draft)

Bistatic Sonar Reacquisilion and Underwater Sys. 12/01/82 C N60921-82-M-6686 71085
Localization

ASW Technologies (Draft) NSwWC 03/25/83 S

Surface Ship/ASW Mutual impact ADTECH 0801/83 C 70419
Assessment

Surface Ship/ASW system, Mutual NUSC/ADTECH  08/00/83 c 59719

Impact Assessment (Draft)

RPV Technology Forecast (Final) NSwC 06/25/84 U 70420

SSATS/DS(X) Mutual Impact NUSC 07/25/84 c 60763
Assessment (Tech Memo)

Surface Shlp Torpedo Defense System NSwC 08/28/84 S
(Draft)

Covert Communications Equipment & NOSC 01/16/85 C 60676 DTIC
Techniques (Draft)

Twin Hull Ship and Sonar Mutual lmpact NUSC 08/06/85 c 70774
Considerations with Emphasis on
Future FFX Platforms (Final)
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2.9 Combat System Technology Study/Survey Reports

2.9 Combat System Technology Study/Survey Reports (cont'd)

Thte Author Date Class NAVSEA TN# Acc. # DTIC/NTIS
Conform Program Shlp Exploratory SEA OSR14 08v29/88 c 71407
Design Study and ASW Suites of
the Future
Shallow Water ASW Potential Sperry 11/25/85 C 71066
HYCATS/PCM Design Applications
(Oraft)
Three Conceptual Designs for OTRC 16 08/01/86 u DTRC/ASEC-86/01 71388
Short Takeotf Arrested Landing
ASW/ASIW Alrcraft
The Impact of Electronics Warfare on SEA 0SR 14 08/15/86 c 71406

Future Ship Designs
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210 Cost Study Reports

2.10 Cost Study Reports

Title Author Date ctsss NAVSEA TN#& Ace. # DTIC/NTIS
Cost Module for Enhanced Manpower SEA 55 06/30/81 U 54522

Determinastion Model (Finsl)

Ship Class Qparsting & Support Cost Info. Spect. 06/30/81 U 54523
Estimaiing Relationships (Final)

Operating snd Support Cost Estimate Info. Spect. 01/10/85 u 60899
Relations snd Siatistical Cost
Baseline Form VAMOSC (finsf)

Evaluation of Construction Costs snd Blue Sea McClure 05/01/85 FOUO 70433

Constructability of a Monohull snd
SWATH T-AG Acoustic Research
Vessel {Cost Analysis)

SWATH/Monohufl Cost Schedule snd BIW 05/30/85 FOUO 70429
Producibliity Study Vols, 1 & || {Draft)

Conform Advsncsd Sass Repair Ship SEA 5014 05/31/85 u 70428
(ABR) Life Cycle Cost (Finsl)

Evaluation of the Fast-E Model for NRL 06/01/85 U 70961
Estimating Ship Cost (Drah)

Universal UNREP Ship CONFORM SEA 5014 08/24/85 U 70430
Feasibillty Study (FInsl)
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2.11 Design Assessment Reports

211 Deslgn Assessment Reports

Titte Author Date Lass NAVSEA TNA Acc. # OTIC.NTIS
Mother Ship COI’\COP( ’ Appfolch to NSROC 10/01/80 U 54511 D-nc

Enhanced Naval Wartare (Drafl)

Heavy Monohull Combatant- G&C 10:01/81 c 54509 oTic
Englneering Assessment of {Dralt)

High Survivability Cruiser Combat SEA 5014 10/30/81 C 58870 one
Systenms Tech. Risk Assessment (Draft)

Rapid Oeployment Force Push NSROC 18 01/01/82 u 70431
Tug/Barge Concept Assessment
(Interim Report)

ACV-SES Design Synthesis Modet Band. Lavis 070 v82 ] 54526 DTIC
Sensitivity Study of MCM/SES (Draft)

Risk Assessment on Conform SEA 50151 03/16/83 ] 59732
Feasibility Designs-Memo (Final)

Hydrodynamic Performance Afsessment NSROC 0501/83 U 59751 DTIC
Multi-Pod Concept-Conform (Final)

SES Tug/Barge-Feasibliity Design RAMI 09/02/83 u 60100
Assessment Study (flnsl)

Universal UNREP Ship Assessment (Draft)  Dee. Eng. 12/01/83 U 60060
Heavy Combatant Concept Formuktlon OTRC, Luri 12/01/83 C 71114 DTIC
Study FY82 Vulnerabiilty Assessment
Results
Landing Ship Utliity (LSUX) Assessment Dec. Eng. 02/01/84 U 70421
(Draft)
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2.11 Design Assessment Reports (cont'd)

LVT Carrier Assassment

2.11 Design Assessment Reports

Comparative Naval Architecturasi
Analysis of USSR Sarancha Clase
Hydrofoll and USS Pegasus (Final)

CGV Conform Structural Deslgn and
Weight Estimate for Monohull,
SWATH & SES (Final)

A Survey of Modern Marine Craft

ACVs, SE-S. Hydrofoils & SWATH (Flnal)

Battle Group Escort (CCV) VSTOL
Variants Encfaving Assessment

Analysis of Three Hull and Propuislon
System Candidates for FFX Surface
Shipr

CGV Comparative Assessment (Draft)

A Review of the Hydrodynamie and
Seakeeping Characteristics of the
Surface Effect Shlp

A Review of Conform SES Designs

Fleet Command Ship ¢ Study
(3 Vol.) (Draft)

Title Author Date Class NAVSEA TN# Acc. # DTIC/NTIS
Rains. D.A. 02/01/84 C 71106 DTIC
NSROC 12 06/01/84 c 60627 oTIC
NSRDC 060184 F o u o 60669
Band. Lavis 08/01/84 FOUO 60719
SEA SO1 02/15/85 c 70202 OTIC
DTRC, JAC 05/01/85 C 71104 DTIC
TRACOR 07/26/85 c 71067 DTIC
Band. Lavis 08/00/85 C
sand. Lavis 08/28/85 C
NAVELEX 12/15/85 c vol. 1 71078 oTIC

Vol. 2 71079
Vol. 3 71060
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211  Oeslgn Assessment Reports (cont'd)

Ocernogrsphy & Owenogrrphfc
Vassel Design (Flnal)

2.11 Design Assessment Reports

A Study of the Potentiial of SES for the
FFX Mission

NATO Naval Armament Group Special
Working Group 8 {SWG/6) on Advrnwd
Naval Vehicles, Assessment of Point
Designs, Volume 1 Synopsis, (Draft)

NATO Naval Armament Group Speclal
Working Group 6 {SWG/6) on Advrnwd
Naval Vehicles, Assessments of Point
Oesigns, Volume Il, Assessment (Draft)

LPX Cargo snd Landing Cralt Handling

Thie Author Dste Class NAVSEA TN# Acc. # DTICNTIS
SEA 501 03/01/86 C 501-7-M 70184 OTIC
BLA 06/27/86 c Tech Rpt. #570 71086 oTic
SEA 501 04/01/87 c vol. 1 {Synopsis) 71404 DTIC
SEA 501 04/0 1187 c Vol. |1 (3rd Issue!) 71405 oTIC
MacGregor, 05/01/87 u
NAVIRE
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3. TECHNICAL ABSTRACTS OF THE SURFACE SHIP CONFORM DOCUMENTS
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3. TECHNICAL ABSTRACTS OF THE SURFACE SHIP CONFORM OOCUMENTS

Foreword

The CONFORM program has produced over 245 documents to date. These documents comprise Design  Study
Reports, Back-Up Studies for Ship Designs, Evaluations of Analysis/Synthesis Tools, Technology Studies, Combat

System  Studies, Cost Studies, and Design Assessments. The majority Of these documents are cataloged and
available in the SEA 501 Ship Design Technical File (SDTF).

Technical Abstracts are periodically prepared for al o the CONFORM documents. This report contains abstracts for
the majority of the CONFORM documents produced to date. Abstracts are not included in this listing for three
documents which are classified to the secret level.

The entry format for the abstracts lists accession number, title, type of report, author, organization, date of publication
and report classification. The abstracts are organized by sequential SDTF Accession Number. Abstracts for those
reports which have not yet been assigned an SDTF number are presented at the end of the listing and are organized
chronologically by issue date.



54500 Ballast Management Aboard SWATH Ships (Prrilminary Assessment), Final
NSRDC 12, 09/03/80, U

This report, presented in narrative format, is a discussion intended to be used as an introducton to a SWATH Ship
Damage Stability Parametric Study, documented in a separate report (not referenced). An introduction is presented

which describes how a SWATH responds to wave axcitation, why it is more sansitive to weight changes than a

conventional monohull. and what ballastipg can accomplish to reduce this tendency. The study’s objective is to
provide a general background for evaluation of the feasibility of using ballast systems omn SWATH ships to correct
undesirable trim and heel attitudes due to load vatiations (fuel, stores, etc.), and of enhancing seakeeping by

controlling trim and draft. Preliminary design tasks such as pipe layout, pump sizing and system control studies are
not attempted.

Three ballast system types are discussed in the study: pumped, compressed air and eductor. The method of
operation of each system and the advantages and disadvantages of each type are presented in general terms. A

more detailed discussion explains how ballast- system requirements apply specifically to SWATH ships. The
discussion  includes:

. Trim and heel control: load changes due to movement of aircraft, stor- etc.;, dynamic changes due to
variation of hydrodynamic prassure on hulls and struts; trim changes to img >ve seakeeping.

' Draft control: primarily needed to mitigate the impact of loading and consuming fuel od. Four candidate
ballast methods are discussed: clean, compensating, partially mmpensating, and bladder.

+ Ballasting to reduce motion response: controling draft 10 reduce slamming, changing pitch response
frequency by influencing the ship's radius of gyration, shafting ballast to reduce roll, “tuning® tank frequency,

Concluding remarks provide a summary of the points made in the discussions. Recommendations include performing
a study to explore alternative philosophies for using ballast to mitigate the effects of damage. A reference list is
included.

54501 ACV Mission Analysis Report, FY80, Draft
Asset, Inc, C

This report addresses potential naval warfare missions for Air Cushion Vehicles (ACVs) in the »eriod 1930-2000. |t
reviews historical developments. pertinent studies and other related literature, and current cr  echnology It also
projects outyear capability shortfalls. and matches no-risk or low-risk ACV-technology to thes snorfalls.  onority
list of ACV-satisfiable missions, based on requirements and level of technical risk, is provided. A sample ; _y mine
countermeasures (MCM) scenario is included. Conclusions and recommendations highlight areas of potental
nearterm ACV mission applicaton and early development effort.

54503  Technology Trends for Propulsion Design of U.S. Navy Ships s Appendix B »
Propulsion Characteristics of Naval Ships, Draft
Baham Corp., 08/82,C

This appendix describes the technology trends in propulsive characteristics of U.S. Navy Ships. Along with propul-
sive characteristics. trends in open water propeller efficiency and propulsive coefficient for twin screw destroyers and
cruisers and for single screw frigates are disclosed. These trends are presented graphically versus design year for
many of the Navy's ships. Also included are trends in propulsive loading coefficients.

54504  Universal Ship Technology Characterlzation Sectlon, Final
Office of Naval Research, 06/82, U

This report describes a universal underway replenishment ship designed lo carry Mission-Oriented Payload Pack-
ages (MOPP) in the form of a pre-loaded barge. The MOPP may carry fuel oil. ammunition or miscellaneous dry
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stores. Technical aspects of the payload. the platform and system engineering are described and technical risk items
are identified.

54505  Praliminary Motlon Transfer Functions for SWATH T-AGOS, Memo
DTNSRDC, 03/04/80, U

This is a collection of preliminary motion transfer functions for the SWATH T-AGOS. The figures are an enclosure to
a memo for their forward to Commander. Naval Sea Systems Command (NAVSEA O3RD) from David Taylor Naval
Ship Reseach & Developmant Center, Bethesda. on the subject of the preliminary results ¢f the SWATH T.AGOS

motion parametrics study.

For a systematic series of 2500-ton tandem strut SWATH ships, the effects of bngitudinal metacantric height and of
the separation between the longitudinal cgnters of bouyancy and flotation on motion responses in regular and
imegular seas were investigated. The enclosure consists of the preliminary transfer functions for heave and pitch,
and for absolute bow and stern motions.

54506 Design Aid for SWATH Ship Stam Pressure Loads, Design Aid
DTNSADC, 04/81, U

This report describes a general method for calculating preliminary slamming pressure toads for SWATH structural
design. This method should be used carefully due to its limited data base (see restrictions in report).

The method is based upon (1) relatively small structural weight penalies brought about by relatively large variations
in pressure jpads, and (2) the avoidance of the valuable, but costly, model experiments otherwise needed. In this
report. slam pressure data from two conventional SWATH configurations serves as the basis, restricting the method's
use to “conventianal™ (described in the report) designs. Pressures are estimated in terms of signiicant wave height,
cross-structure  clearance, volume Froude Number, and two pressure reduction coefficients.  Uniformly  distributed
slam pressure toads can be@ calculated for structural design areas on the bow, cross-structure, and struts. Wave slap
bad criteria is also provided. Slam and wave slap pressure loads are calculated for a design example. Hull particu-
lars for model sources are given.

54508 SWATH Ship Powering Study, Draft
DTNSRDC, 08/80, U

This report provides insight into configuration parameters affecting SWATH resistance. Most of the work presented
applies to the proposed 2900 Ton SWATH developmental planform. However, many form variations were incorpo-
rated into the study.

Parametric results are accompanied by graphs or charts. Some of these parameters include strut design, rudder
location, waterplane coefficient and machinery plamt constraints. Also included is a hull form selection matrix, which
gives values of several hull form parameters for six different optimization criteria.

54509 Conform Englneering Assessment of Heavy Monohull Combatant, Final
G&C, Inc., 10181, C

This study investigates concepts in large surface combatant design from the standpoint of increasing survivability in a
combat situation. using the following techniques:

+ Excess volume

. Increased reserve buoyancy
Longitudinal, lateral. and vertical dispersal of critical combat, propulsion, and command and control system
components

+  Propulsion system redundancy including the use of take-home systems

»  Prolected distributive systems



Redundant and damage resistant primary structure
No asymmetric fhoding

The combatant concepts considered are a conventional combatant, a midsize combatant and a large volume
combatant. Arrangement drawings are available for these three concepts. The techniques used in the gvaluation ae
well supported for each concept through figures. Tabulated data include survivabilty summarigs, weight estimates,
volume summaries and range/speed characteristics for each of the three concepts. Recornmendations and con&d-

ing remarks are provided.

54510 Technology Trends and Deficlencles for R&D Programs Related to High-Spead, Hard-Chine
Planing Craft, Final
NAVSEANORDET, 08/01/80, U

This report is presented in three sections. Section | is a short treatise explaining how Operational Requirements gan
be matched to a proper craft design. This requires a logical design procedure coupled with a complete data base and
sound design criteria. A narrative explanation and supporting figures as applied to hard-chine planing craft are
included to demonstrate this approach. Figures include Ship Speed versus Wave Height, Speed versus Displace-
ment for Volume Froude Numbers (Fn). a similar plot including Total SHP, Useful Load Fraction versus Volume
Froude Number and Four-Hour-Ride Quality versus Wave Height for various design speeds.

Section 1l is a listing of general subject areas which need better definition to improve design capability for hard-chine
planing craft. Each subject area includes a list of specific subtopics. General subject areas are seakegping,
maneuvering and control, propulsors, hydrodynamics, design synthesis procedures, machinery, hardware and
equipment,  structures. vulnerability, weapons and sensors, and stability.

Section Ill. gntitled ‘Priorities”, is a set of task statements illustrating objective, backgreund, and task statement.
When executed, these are intended to improve the state-of-the-art in each task area for hard-chine planing craft
design. Statements are included for Transcavitating Propellers, Control Surfaces. Spray and Wake Reduction,
Dynamic  Transverse Stability, Impact Loads, Motions. Design Trade-Off Interrelationship. Qwveriead Condition, Small
Craft Pre-Planing (Speed) Range Performance, and Hydroelastic Effects in Larger Vessels. No references are made.

54511  The Mother Shlp Concept a Logical and Rational Approach to Enhanced Naval Warfare, Final
NSRDC, 10/01/80, U

This report provides a narrative explanation of a concept utiizing a Mother Ship and a number of Transportable Fast
Attack Craft (TFAC) for carrying out various Naval Warfare missions. Background is given for some recent opera-
tional history of small combatants in naval warfare. The threat which these craft could be expected to effectively
counter is identified. A mother ship of approximately 7000 ton displacement is postulated to carry nine TFACs in a
dry storage welldeck. The craft can be launched and recovered reliably in seas up to sea state 4. The mother ship
will provide all support « fuel, ordinance, provisions, complete organizational and depot maintenance and crew
accommodations. 1t will also be equipped to perform various missions without support from the TFACs. A list of the
proposed missions is  provided.

The TFACs. as conceived, are planing craft of 110 ft. | QA and 20-22 ft. beam with diesel power capable of fairly high

speed in sea states of 3 to 4. Armament includes surface-to-surface and surface-to-air missiles, torpedoes and
mines. A table with additional specifications is included. Using more advanced TFAC approaches, such as high /8
SES's, hydrofoils and catamaran hulls. is also mentioned. The report gives some gxplanation of how the craft wil

operate for various missions, highlighting their viability and effectiveness.  Missions postulated include covert
surveillance.  surveillance, harassment, attack, deception and various support applications,, An appendix describes
TFAC missions and tasks in more detail.



54513  Report on ACV Handling Study, Finai
Rosenblatt, 07/01/82, C

This report presents a very conceptual ook at some improved designs for an LSD type amphibious support ship for
launching and retrieving Air Cushion Vehicies (ACVs). The objective of the study is to determine how to Increase the
carrying capacity of an LSD from the current LSD 41 capactty. Five new concepts are presented. A short descrip-
tion, a sketch and a list of advantages and disadvantages is included for each concept. Only two concepts (A and
B-4) require ballasting for launch and retrieval.

The five concepts are briefly described bebw:

Concept A. a derivative of the current LSD 41 design, uses an elevator to stow ACVs on an upper deck Total
ACV capacity is seven. Its major disadvantage isthat ACV depbyment will be greatly hindered # the elevator
becomes disabled.

Concept B-1 is similar to A except that two ramps are used o direct ACVS to either the upper or lower deck.
Total ACV capacity is again seven. M8 major disadvantage is the ramp system which will be expensive, difficult
to maintain and will hinder or prevent ACV deployment if it becomes disabled.

Concept B-2 is similar to concept B-1 except that shorter ramps are used to direct ACVs to either deck. While
only six ACVs can be accommodated, the ramp system is simpler, less expensive and assumed to be more
reliable. However. a ramp casualty will stil hinder or prevent ACV deployment.

Concept 8-3 is a modification of the LSD 41 Hul, with beam increased from 84 ft. to 106 ft. (maximum beam for
Panama Canal passage). Eight ACVs can be stowed in adjacent rows on two levels. Two decks are used to
improve clearance between the rows of ACVs. A combination inclined ramp and stowage deck on one side
allows access to the adjacent upper deck. Only a relatively short stern ramp is used, increasing reliability.

Concept B-4 uses a 106 It. beam and two rows of ACVs, for a total capacity of eight. To improve clearance
between rows, the deck for each row is on the same level but slanted slightly outward either side of a longitudinal
center line. The launching deck s the full double row width and only a short stem ramp is used. This concept is
recommended for further  development.

54514  Llst of Selected Required Operation Capabllities Applicable to Designated Boats/Craft
NAVSEA NOADET, C

In order to have a standard, accepted way of describing the things a craft should be expected to do. the "Required
Operational Capabilies (ROCs) provide OPNAVINST C3501.2E, 10/77 a fair starting point. This document lists 633
ROCs phrased in terms of specific actions to be performed. The basic list otROCs were examined for capabilities
which could property apply to the considered craft. This evaluation yielded a sub-list of ROCs which should be used
as the spectrum from which to select ROCs for each craft in compliance with the task it is to perform.

54515 CONFORM Surface Shlp  Structures Technology Forecast
DTRC, 02/19/82, U

The first section of this paper is titted A Summary of Shont-Term, High Potential Payoff R&D Programs for Naval
Surface Ship _Structures. The research goals as outlned by SSC are broken down int0 seven areas: bad criteria,
response criteria, materials criteria, fabrication techniques, reliabdity criteria, design methods and advanced concepts.
Each of these areas is reviewed and suggestions for projects with potential high short-term payoff are made. A flow
chart of general ship structural design procedure is also included.




The second section is A Summary of Significant Long Range U.S. Navy Structural R&0 Programs and Projects. A
list of proposed projects is gven for each of the seven areas Indicated above. These lists are foliowed by 2 senes of
program sequencing charts, and are intended lo relate indicated projects and project areas lo each of the described
program  areas.

54516 Infrared Signature Suppression Measures for the Light Battle Group Escort Conform
Design, Draft
NKF Englneering Assoc,, Inc., 04/01/82, C

This report summarizes a study of ship Infrared (IR) signatures and suppression measures. Discussion Of infrared
theory is presented with descriptions of infrared countermeasures currently available. Those infrared signature
suppression measures which appear to have the greatest potential for shipboard application are summarized.
Finally, specific infrared signature suppression measures for the Light Battle Group Escort are recommended.
Figures are included o illustrate several points of interest in infrared theory and many aspects of infrared signature
suppression design. Comparisons are tabulated for IR radiation from a suppressed and unsuppressed stack, and. for
HVAC versus IR suppression requirements. Performance results for the economizers {whichserve as an IR
signature reduction device) installed aboard the LHA 1 class ship are also tabulated.

54518 CONFORM Dispersed Strike Concept Feasibitity Study: Launch & Retrieval-Hydrofoli Craft
Grumman Aerospace Corporatlon, 08/30/82, U

This report describes an investigation of launch and recovery methods for the Grumman design MI71 Hydrofoil Craft
from a base ship. Arrangement descriptions for three base ship configurations, including scaled sketches are
provided. Modifications of existing ships necessary to fulfill the mission goals are examined. Handling gear,®as well
as single-digit weight summaries and powering requirements are estimated for each arrangement. Launch and
retrieval feasibility are examined as well.

Also investigated are descriptions of specific modules and their installation. Sketches (scaled) are provided which
show outboard profiles of the modules.

54521  Further Enhancements to the Enhanced Manpowaer Determination Model (EMDM)
Three Feaslbily Studies, Final
Management, Consuiting and Research, Inc., 07/28/81, U

The enhanced manpower determination model (EMDM) is one analytical tool that can help in the assessment of the
effects of new technologies on requirements for ship manpower. The EMDM currently provides good estimates for
ships that are similar to existing ships. ® is less capable of estimating manpower for new, high-technology ships such
as those considered by CONFORM. This report specifies current and possible future deficiencies in the EMOM and
looks at possible methods for enhancing the capabilities of the EMDM.

54522  Incorporating a Cost Module into the Enhanced Manpower Determination Model (EMDM)
Feasibillty Study and Test Cost Module Calculations
Management Consulting and Research, Inc, 06/30/81, U

This paper investigates the possibility of incorporating a cost module into the enhanced manpower determination
model (EMDM). Cost estimates would be very useful in evaluating notional ships. Feur sources which provide
manpower cos! data are evaluated:

+  Navy Billet Cost Model (BCM)

- Nawy Program Factors Manual (NARM Factors)
Navy Composite Standard Rate (NCSR)
OSD Average Cost Handbook (ACH)
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Each of these sourca$ is analyzed to determine which is most suited to EMOM use. Both positive and negative
aspects of each alternative are discussed. 1 is eoncluded that the ACH source is the hest alternative. Exhibits
provided in the study inciude:

Comparison of and Costs jncluded in Data Sources
Cost Elements of Billet Cost Model

BCM Life Cycle Navy Costs (Officer & Enlisted)
Sample Calculations using BCM Data

Sample Calculations using NARM Data

Sample Calculations using NCSR Data

Sample Calculations using ACH Data

Conclusions on best alternativa cost data source is provided.

54523  Development of Ship Class Operating and Support Coat Estimating Relationships, Final
Inf. Spect., 06/30/81, U

The statistical analysis presented in this report was accomplished t© aid the NAVSEA Economic Analysis Office in
developing methodologies for Life Cycle Cost (LCC) analysis of conceptual ship designs. Previous efforts used the
Navy Resource Model (NARM) (referenced) to estimate Operating and Support (O&S) costs. This effort used the
Visibilty and Management of Operating and Support Cost (VAMOSC) Total Support System (TSS) historical O&S
resources expenditures (for FY 79) at the Unit Identification Code (UIC) level to derive O&S Cost Estimating Relation-
ships (CERs). Statistical regression and variance analysis procedures were used to derive the relationships.

Results of the study represent the initial steps required to develop a comprehensive O&S cost estimating methodol-
ogy. Slatistical CERs, applicable to surface combatants. were developed for a large number of O&S cost elements
representing a large portion of the annual direct cost Of operating and maintaining the surface fleet. Statistical
baselines were developed for the remaining Q&S elements.

The body of the report contains the approach. results and conclusions Of the study. Section 2.0 presents the ship
class sample and Cost Element Breakdown Structure (CEBS) wused. Section 3.0 explains the data types used and
includes a detailed list of parameters and their sources. A separate data supplement. which includes the actual data
used, is referenced. Section 4.0 gives the initial data analysis process including data normalization and reduction,
initial hypotheses. simple descriptive statistical analysis, scatter plots and correlation analysis. This results in a st of
potential cost driving parameters to be tested further in the detailed statistical analysis stage of Section 5.0. using
regression and analysis of variance procedures. Section 6.0 presents the results of the study. Detailed regression
relationships or atable of baseline cost valuas are provided for the identified cost elements. Limitations on the
application ol these CERs and baselines to new ship designs are discussed in Section 7.0. Recommaendations for
further analysis to improve the estimating capabilty are given in Section 8.0. References are given for the data and
methods used in developing the study.

Appendices are included for ship clags and aumber of ships, cost element breakdown structure, details Of developing
the initial hypothesis for each cost element, variance combinations for scatter plots, variance combinations for
regression analyses, regression statistics for alternative CERs, and for a list of acronyms. A cover sheet for a foldout
list of variable names is shown bt the list is not included.

54524  The Feasibliity-Lavel Design of a Combined SES and ACV Mine-Countermeasures
Task Force, Draft
BLA, Inc., 02/82, U

This report serves to describe input to a final report concerning a feasibility level design study for a mine clearance
system consisting of a large surface effect ship transporting three air cushion vehicles equipped with medularized
mine warfare equipment. This report provides the parametric investigation and the feasibility design of the mother
and daughter craft (SES and ACVs). Figures and tables supporting these tasks are provided.
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54526  Application of an ACV/SES Design Synthesis Model to Conduct a Sensitivity ‘Study of 10,000 LT SES
BLA, 07/01/82, U

This report describes a brief sensitivity study performed In attempt to identify areas of development which would be

most rewarding for the 10K SES MCM task. The sensitivity study is considered a further step in the dgveiopmant of
the design synthesis modal of an MCM task force compnising of an SES (mother ship) and ACV (daughter ship). The

ACV/SES model is described, inclusive of principle characteristics for both the baseline SES and the ACV, and the

necessary adaptation of the model to the { OK MCM SES.

The study includes the sensitivity of weight, with relaion to midship bending moment; of payload to the overall SES
geometry, in terms of L/B and pressure-tollength ratios; of thrust power to forward speed, and the relation between lift
air flow, thrust power and speed. The study also considers the effects of ift system aefficiancy and the propulsion
coefficient on the payload and total installed power; and, the effect of the SPF (specific fuel consumption) on fuel
weight and payload capability.

54528 CONFORM 2000 - Amphiblous Ship Capabiiities, Draft
Presearch, Incorporated, 06/24/81, U

This report summarizes and documents the results of an investigation of the functional capabilities needed in
amphibious ships that will join the fleet in the future (post LHDX). Previously completed and ongoing analyses were
investigated to determine a forecast of the operational environment, the nature of changes in landing force organiza-
tion and equipment, the specialized support required, and the character of the force extent. Functional capabilities
needed were then derived. The work was conducted for the Commander, Naval Sea Systems Command (SEA 03D).

54529 Documentatlon of Auxlilary Ship Capablilties s Final Report
SEA 501, 10/01/81, u

This report supports the ongoing Universal Ship design in the Surface Ship Continuing Concept Formulation
Program. Force levels are derived for a BOO-Ship Navy. Ships considered in the force levels are surface combatants,
amphibious warfare ships, submarines, Mobile Logistics Support Force (MLSF) ships and tenders.

Gross capabilities for MLSF Ships and destroyer tenders to support that force level are defined and quantified.
Combinations of quantified capabilites are then placed in a single ship hull in varying commodity and services mixes
to determine the number and types of Universal Ships required to support the fleet. Figures include illustration of the
U.S. Navy auxiliary payload volume from present to the 600-ship objective, several cases of MLSF . Tender payload
distribution, a transfer rate comparison of the cases, and, an example of a MOPP storage site. Tables are provided
for data corresponding to the figures. Listings of the principle characteristics, the 800-ship derivation and the
functional capabiliies of the Auxiliary ship are also included.

54530 Modular Concepts for Auxlllary Ship Migsions, Final
hlantech International Corporation, 02/28/81, U

Requirements peculiar to each of four missions, AD, AE, AO and LPA were determined for an “Envelope® ship design
concept in the areas of hull, electric communication and control, auxiliary, and, outfit and furnishings, including the
accommodations for personnel directly involved in operating, maintaining, and supporting mission equipment.
Estimates were provided for weight, volume, deck area, electric power, communications, HVAC, and fluid require-
ments. These requirements were translated into concepts for modularizing mission suites for each of these missions,
in order to be compatible with the concept of a hull and machinery ‘envelope’ ship, similar t the proposed tri-mariner
design where the large wet-deck provides the ‘payload pocket into which modules were installed.
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The prnimary concept developed was that of a seres of modules floatad into and secured in the wet weli of the
envelope ship. The barges, Or mission oriented payload packages (MOPPs), are integrated among themselves and
with the envelope ship through interconnecting devices to provide for intercommunications, alarms, hotel sgrvices,
etc. The entity of MOPPs and envelope ship thus form the universal ship.

Alternative concepts are also explored. including the MOPPs as primarily designed in a stand-alone capacity, with
provision of hotel services from the shore or from an auxiliary systems MOPP; muliple MOPPs, which may eliminate
redundancy built into the present MOPP;, dry hold MOPPs that are stored ashore and lifted into a dry welt; and, partial
or special MOPPs into which modules, including SES modules, would be inserted.

The report concludes that the MOPP/Envalope ship concept offers the Navy a flexible maang of fulfilling a wide
variety of ship missions, singly or in multiples. A relatively small number of envelope ships can therefore perform a
proportionally much wider range of missions than current Navy ship designs that are generally limited to asingle

mission.

The report gives figures showing general MOPP arrangements, as well as inboard profiles for the missions examined.
Tables in the appendices give deck area requirements for the various missions. Also provided for each MOPP are
tables of hydrostatics and the following figures:

' Draft versus Displacement
Draft versus Transverse KM & BM
Draft versus Trim Moment
Draft versus CG, CP. CM
Draft versus TP}

54531 Technology Characterization Surface Ship Structures - Year 2000, Final
Otfice of Naval Research, 06/82, U

This report reviews the state-of-the-art of the structures of the U.S. Navy surface combatant ships. Technological
needs to develop lower-cost, more efficient structures are identified and evaluated. Anticipated developments are
described. Topics discussed include structural materials, and the estimation and cakulation of structural loads and

responses.

54532  Report on Inverviews with CONFORM Design Managers and Loaders of Related
Navy Research, Final
BLA, Inc., 06/82, U

As part of a project to characterize the present and future technology that can be applied to Navy ships, a series of
interviews was conducted with 27 current leaders in twelve different fields. This repoer summarizes these interviews
which were focused on identifying current status, future trends and requirements for future research in each field of

activity.

54540 Radar Cross Section and Infrared Ship Slgnature Reduction Methodology and Impact
for Conceptual Design Studies
NKF Englineering Assoc., Inc., 10/81,C

This report describes the results of an investigation of the application of signature reduction measures, infrared and
radar cross section. The study was to produce parametric formula adjustments for use in the DDOB destroyer/cruiser
design model. The ship types used in the studies are the Heavy Monohull (HM), a large independent operation
capable cruiser, and a Low Detectability Ship (LDS) « an air-capable. indepanqent operation  destroyer incorporating
radical signature reduction techniques. An assessment of future enemy radar and infrared detection devices,
including current problems in detectability, in an effort to forecast means of reducing ship detection probability, is also
disclosed. The results of this study are fully supported through figures. tabulated data and appendices. Recommen-
dations for addiional work in the ship signature area and conclusions are provided.
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54541 A Study to Develop and Explain Candidate Designs for the Battle Group Escort, Finai
Dec. Eng., 06/1582,C

This report describes in brief, a concept level study of two Variants for & Battle Group Escort {CGV). The purpose of
the study was lo generate two near-term, low first cost small carrier designs «a STOAL, Shon Takaofi/Arrested

Landing and a CTOAL. Catapult Takeoff/Arrested Landing. Some of the requirements include: cruiser variant with

aircraft plus missile capability, ability to carry multple CTOL aircraft, radar, missile banks, enhanced survivability,

minimum detectability, minimum cost per aircraft based, determination of reprogramming of battig group assets

necessary to providle CGV.

A study matnx is induded for each concept which shows the effect on displacement of ten alternative designs.
Variables include diesels, gas turbine and steam turbine generators; diesel gas turbine and nuclear/gas turbine
propulsion and variations of armor, arresting gear and catapult types. The resulting differences in displacement
among the altematives and the selected propulsion plants for both concepts is discussed.

Additional considerations addressed in a cursory manner are: aircraft spotting, combat system suite, manning
requirements. electric load, energy consumption (including trail shaft operation) and survivability. detectability (noise
signature and radar cross section) and asset analyses. No references are given and no methodology is stated for
carrying out the study. Concept conclusions are provided.

54963 Computer Alded Design Lab s Informatlon Executive Manager System
Massachusetts Instltutlon of Technology, 10/01/80, U

This report described the indexing and consolidation of all naval architecture dasign related computer aides available
al MIT. Besides baeing cataloged and centrally located, these routines are being put into one convenient format. This
is an ongoing process and the report lists some of the initial programs and some guidance to the indexing and
interfacing ~ systems.

54964 Improved and Enlarged Varlants of the PHM3 Series Patrol Combatant Missile
(Hydrofoil), Final
Boeing, 11/12/80, U

This document describes the PHM-Extended Hulbome Range (PHM-EHR) and the enlarged Model 928-78 variants
of the PHM-3 series ships. Provided are descriptions and graphical support of the ships, their configuration, ship’s
systems, mission capability and equipment, manning, and performance. Among the tabulated support are a range
extension optibns weight summary, Model 928-78 weight summary. mission equipment listing, manning description,
and propeller characteristics of the Model 928-78.

54967 Concept Formulatlon of the Model 928-80 Hydrofoil Combatant Growth Variant
of PHM-Ship Description, Final
Boelng, 10/16/81, C

The purpose of this document is to describe the results of the concept formulation and design studies of Model
928-80 Hydrofoil Combatant, a growth variant of the PHM3 Series of hydrofoils. The ship’s configuration, weights,
arrangements, system descriptions and performance are presented. The military mission potential for Model 928-80
as well as the more significant desgn risks and issues are discussed. A conservative number of figures. sketches
and tables are provided lo support the design description, subsystems and equipment description, performance
results, and mission potential  description.

54969  Future Surface Combatant Volume Demands, Final
SEA 3211, 10/01/80,U

Projected space demand estimators for near future surface combatant designs are presented for NAVSEA 321 1-
cognizant functions. Each estimator is comprised of two elements. an historically-derived baseline linear equation
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relating space demand to Specified Contract Design data, and a projected demand change muyhiplier reflecting a
potential departure from current practice. The approach used to derive these estimators is described, and the
supportive data are included. Recommendations for further related research are presented.

$4970  Mark Il Hydrofoll for the U.S. Navy, Volume |, Feasibility investigation; Volume Il
Performance and Effectiveness
Grumman Aerospace Corp., 11/258/80, C

This document describes a Grumman MARK Il hydrofoil craft adapted for U.S. Navy usa@. In detail, it examines
feasible combinations of various system elements and the MARK MN's capabilty to accommodate thase elements of
space. weight, personnel and support systems. Resulting configurations yield modern, versatile. open-sea weapons
which possess high mission capability and are simultaneously cost effective.

A progressive design summary is provided as well as discussion on combat systems, and ¢, and descriptions of ship
systems. Also included are a payload weight estimate, payload assessment and risk description and discussion on
static stability. The ship design description is well supported through the provision of figures.

54971 CONFORM Feasiblilty - Heavy Combatant, Final
SEA 501, 03/01/84, U

This report describes the study to define feasible ship alternatives satisfying specific mission requirements identified
for the near-future, and, to assess the potential for the improvement of ship survivability associated with increase in
ship size. In general, the two major classes of surface vessels comprising a task force are combatants and replenish-
ment vessels. The combatants nominally possess short range and sustainability characteristics and require
moderately frequent replenishment. Five ship alternatives are defined - three AEGIS cruisers of increasing size and
two AOE . type variants of two of the cruiser variants.

The Heavy Combatant (HC) CONFORM design is required not only 1o encounter long range and extended duration
obstacles but must be capable of opposing the primary expected threats of adversaries A large cruiser carrying
missiles and an AEGIS combat system is used as the basis for exploring the advantages of increased ship volume to
provide mission and ship survivability. The two larger HC variants are examined with respect to payload increase and
are then converted to AOE types to examine their survivability. Results with respect ¥ survivabilty and cost are
indicated.

The report presents lhe mission requirements, technology base, ship design description including payload/platform
performance and configurations, descriptions on margins, maﬁning. hullform, weights and volume characteristics,
stahility, systems engineering and  subsystems. Assessment, R&D needs and technical risk discussions are also
included. CONFORM requirements, weight estimates, general arrangements, and magazine arrangement options
are among the appendices offered. Figures include floodable length curves, stability curves, damage location
schematics. midship  sections, propulsion system schematic. speed-power curves, firemain systems, and collective
protection system schematics. Among the tables presented are generated payload summaries, endurance informa-
tion, payload summaries for weapons systems, command and survaillance, principle characteristics. hultform
parameters, manning information, and, weight and volume summaries. Heavy combatant threat characteristics are
also included.

54972 Heavy Combatant Final Design Orawlngs
Naval Sea Systems Command, §D1, 01/08/82, U

This package includes final design drawings for a baseline cruiser (HC-A), midsize cruisar (HC-B), large cruiser
(HC-C), midsize AOE (HA-B), and large AOE (HA-C). ,

These are a set large drawings not reproducible.
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54977 A Mode! Serles for SWATH Ship Maneuvering Performances Pradictions, Final
NSRDC 15, 06/01/83, U

The maneuvering capabilities of a series of Small Waterplane Area Twin Hull (SWATH) designs are compared. This
series of hull forms is baaed upon the SWATH-6A design which varies the relative strut length for a fixed displace-
ment and waterplane area. The report describes a technique developed for the sizing of SWATH rudders. This
technique is based on ship geometric characteristics and the desired maneuvering performance capability, and,
requires the estimation of horizontal plane hfdrodynamic coefficients. The coefficiants are empirically obtained from
modal scale results and are represented as iunctions of the geometric characteristics of the hull form.

A method of predicting the maneuvering performance of any SWATH design using the hydrodynamic coefficients g
also presented. The methods described include an approximate linear soluton to Eulerian squations of motion, and a
time domain computer code. The result of the computer simulations presenting the steady-state tym diameter as a
function of forward speed are compared for the four designs. Maneuvering performance of the extended strut
configuration with respect to rudders area and positon are examined.

Figures included in the report illustrate for each design the variations of the coefficients with respect to fixed and
variant Froude Numbers, including several cases where rudders were located in two different positions: ahead and
behind the propellers. Also, a variation of the turn diameter versus forward speed for the four designs with a fixed
rudder area ratio is included. Geometric characteristics for the four designs are tabulated as are the hydrodynamic
coefficients for the designs. Also tabulated are a comparison of geometric characteristics ol a full scale and 1/2-scale
SWATH and the results obtained from a maneuvering prediction.

54985 Responaa Characteristics of a Systematic Serles of 30,000 Ton SWATH Configurations, final
NSRDC 18, 07/01/83, U

The response characteristics of a systematic series of Seventy-nine 30.000 ton appended SWATH configurations with
lower hulls having elliptical cross sections have been investrgafed analytically. Three values each of waterplane area,
strut length, longitudinal center of buoyancy, and longitudinal center of flotation are used to define the hullforms. For
each configuration, root mean squared (rms) values of heave, pitch, relative bow motion, and absolute stern motion
are presented for a unit significant wave height and a range of modal periods for head and following seas at four
speeds. Performance assessments in which the highest significant wave height for which several seakeeping criteria
are not exceeded are given. Trends among the performance assessments for the various configurations are noted
and provide a seakeeping reference for the designer for potential 30,000 ton SWATH ships. Tabulated in the report
are characteristics of the hullforms. limiting seakeeping cntena, and seakeeping performance assessments. Figures
include illustration of heave and pitch rms responses in head and following seas. Also presented are relative bow
and absolute stern motion rms responses each in head and following seas.

58866 A Proposed Combat System for a 600-Ton Hydrofoll, Final
Naval Surface Weapons Center, 10/01/81, C

This report proposes a combat system lo meet the requirements of a proposed oceangoing hydrofoil. Such a ship
would serve as a battle group escort with specialized missions {0 take advantage of its speed. The combat system
proposal reflects what technology could provide to meet the ship’s role while remaining within size and weight
constraints imposed by the ship’s design.

The report describes the mission; proposed equipment including anti-submarine, anti-air, and anti-sutiace warfare,
electronic warfare, and communications; ship impact: and, operation concepts. including ASW perimeter barrier, ASW
inner screen, choke point blockage, investigation of enemy surface units. and, jamming of #nemy surface units. Also,
discussed is the rationale behind and the listing of rejected candidates, various sensors, launchers and munitions.
Conclusions and recommendations are provided with specific emphasis on effective sensors and the weapon
pa&age.
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58868 Conform ASW Communications Requirements Manual, Draft
System8 Exploration, Inc., 02/15/82, C

The purpose of this manual is to identify and justify external tactical ASW information exchange requirements for
various CONFORM ship designs operating in multiple operational scenarios, and, to translate these requirements into
numbers and types of ASW-related generic communication equipmant for these ship desgns. The report establishes
a methodology that provides an analytical tool by which communication equipment requirements may be determined
for various ship designs independent of operational scenarios.

The report describes the platform designs, a ¢ functional analysis, an ASW information exchange analysis, and an
ASW communications analysis. Text content is fully supported through figures and tables. Some of the figures
afforded include a methodology flowchart, Battle Group and convoy connectivities, and 28 different circuit summaries.

58870  High Survivabliity Cruiser Combat Systems - Technicat Risk Assessment, Draft
NAVSEA, 10/30/81, C

This report is an assessment of combat system technical risks in the conceptual design of a High Survivability
Cruiser. It presents design and operational concepts with supporting rationale. Candidate combat systems are cited
and their capabilities relative to the High Survivability Cruiser mission and concepts are explored. Proposed func-
tional arrangements and combat system configurations are illustrated. Conduding remarks and recommendations
concerning combat system architecture, hull, machinery and electrical considerations, and areas of critical analyses
are included.

58871 Conform Shlp Design Summary « 81
NAVSEA 03RD, 02/82, C

This report provides CONFORM program background and methodology, and, ship design summaries by type and
program future plans for the following CONFORM designs:

High Survivability Cruiser

Heavy  Combatant

Low Detectabifity Ship

Light Patrol  Hydrofoil

PHM  Growth Variants

Corvette  Hydrofoil

Advanced Combat Systems Frigate
Universal ~ Auxiliary Ship

Merchant Ship Waaponization
Ships  Boat

Section |l of the report discusses the measures used to assess the designs; descriptions and assessments are
provided in Section |lf of the report. The final section summarizes the program results and plans. A bibliography lists
reports. other informational material and statistical data that served as the source material for the development of this
report.  Figures are provided illustrating task areas. typical CONFORM planning sequence, CONFORM design
overview, and, the CONFORM designs. Research and development required to support those concepts herein

described are summarized in a companion report entitted, ‘Conform ROT&E Needs « 81.

58872 Corvette Escort « Analysis of thr Operational Employment and Candidate Sensors,
Weapons, Wow-graph Presentation
Adler Corp., 071 7181, C

The Corvette Escort is a small hydrofoil ship intended to serve as a Battle Group Escort ship. The objective of this
analysis was to evaluate typical operational employments based on both combat missions and support functions, and



then to select candidate sansors and weapons based on functional requiremaents established for each operational

concept.

Presented are a review of the Conform Level Requirements (CLR) and a rationale for the integration of combat
missions appropriate to a future Battle Group Escont with the special missions listed in the CLR. A methodology for
combat system selection is outlined, and a number of operational concepts presented show how the Corvette Escort
may be effectively utilized as a combatant in various warfare areas (ASW, ASUW and AAW/EW) as wsll as some
support functions. Three typical operational sequence time lines show the synergistic integration of combat
capabilities, support activities, and ship characteristics, with each s@quence® highlighting a different warfare area and
diflerent level of hostilities.

Functional requirements are presented, as determined by the analysis of the operational concepts. These require-
ments lead directly to candidate sensors and weapons whose capabilties and status are discussed. Sensorweapon
combinations capable of accomplishing all or most of the primary missions are grouped into alternative combat suites
within the weight limit of the hydrofoil. Also provided are brief results and key recommend&ions emphasizing the role
of the Corvette Escort as a combatant as well as a support ship.

58873 The Enhanced Manpower Determination Model (EMDM) Users Guide
Managemant Consulting and Research, Inc., 05/31/81, U

The enhanced manpower determination model (EMOM) is a tool that allows manpower analysts to estimate ship
manpower requirements for ships in the early stage of design.

This report explains the analytical method used by the model to determine manpower requirements. # also contains
listing of commands for both the user and the database administrator. ~Basic procedure for running the EMDM
program is also discussed with exact procedures for several terminal types and locations. A listing and explanation of
data files used and created by the program is also included in the report.

58874  Alternate Misslon Davit Launched Craft (AMDLC) CONFORM, Final
NAVSEANORDET, 1 1/01/81,U

This report documents a program to accomplish the design and specification of two new generic type ship's boats,
intended to replace the existing inventory of seven boat types. The report is broken into 14 major sections. Also
included are two addenda which do not appear in the table of contents. Each section is of a different level of detail

and complexity. The objective, to apply projected advances in subsystems and craft concepts to improve ships boat
performance, is explained. Required Operating Capabiliies (ROCs) are discussed, considering the types of ships the
boats must service in the near-future. Improvements in small boat design and construction, expected lo be available,

are considered. A list of parameters goveming the task is given. Two craft to be used in the design task are defined,

a 44’ Multi-Mission Boat (MMB) and a 26’ Resilient Ship’s Boat (Fast) RSB (F). Figures and tables are shown for
speed versus wave height, small boat types versus ship type, small boat mission warfare areas, and characteristics of
current ship’s boats. NAVSEADET Norfolk report 6660-78 (AMDLC Conform Level Requirements) is included as
Section Il. Four appendices are provided listing primary mission areas, afternate mission areas (larger craft), design
constraints  (larger crafty and small craft technology characteristics.

A short narrative description of the type of construction proposed for the two craft is offered. A short narrative
description of the approach to instaling and connecting the payload modules is given, along with a figure to show the
payload module footprint and tiedown points for each craft. A short discussion of the mission payload modules
concept is offered along with a table of sizes and weights of the modules and a figure showing module installation on
each craft. A structural specification, suitable for either module (the module characteristics are to be filled in) is
presented. K is intended to be the basis for a final draft suitable for inclusion in a procurement document.

A short narrative discussing propulsion powering options for each craft is inciuded. Fuel tank requirements are
discussed and the various available power plants are listed. Possibilites for the smaller craft include diesel inboard
and gasoline engines, diesel and multi-fuel outboard engines. For the larger craft straight: drive, stern drive or vee



drive can be used with either two-stroke diesel or multi-fuel Curtiss Wright rotary power. Profile and plan view
sketches are shown for some engine and drive train altemativea. A specification for procurement of a propulsion
engine is given. Propulsion gearboxes. shafting, shaft seals, ®t¢.. arg not covered. it is intended to be the basis for a
final draft suitable for inclusion in a procurement action. The speciics of the engine are intended to be included in the
procurement document.

A short discussion of the “theory® Of establishing small boat strength criteria is given and a table is shown ranking
various hull materials against some specific criteria. Since alegend describing the matarials has been left off, the
table is of limited value.

A specification for the Resilient Ship’s Boat (Fast), is presented. Characteristics (length, beam, draft, etc.) are listed,
with details to be filled in. }t is intended to be the basis for a final draft suitable for inclusion in a procurement
document. A specification for the Multi Mission Boat (Fast), is presented. An incomplete list of characteristic?, is
included. It is identical to the specification for the Resilient Boat except that the final page of resiient boat specifica-
tion, covering “Interior Tube Foam' and ‘Coated cloth,” is omitted. Sketches showing outboard and inboard views for
various 44' MMB alternative configurations are included. An abbreviated table of weights for major weight groups is
gwven for three engine types. Sketches showing outboard and inboard views for various 26’ RSB alternative con-
figurations are included. Propulsion concepts with one or two outboard engines are shown. An abbreviated table of
weights for major weight groups is given for the two outboard engine arrangement. Diagrams for speed versus wave
height, EHP versus Speed and SHP versus Speed are shown for both craft. The power versus speed diagrams are
for varying displacements, for sea states zero and three. No explanatory text is included.

The first unlisted addendum explains, at the CONFORM level, the steps necessary to develop the AMDLC craft. It is
meant to be used as a guide for developing specific program plans for each craft as soon as enough specific
information about each is developed. Also included is an explanatory introduction outlining the purpose of the craft
and a suggested time table for implementing the plan. The second unlisted addendum gives some basic information
on capability, technical approach, operational effectiveness, technology requirements and costs for the 26' RSB. The
sketch of profle and plan views and the speed versus wave height diagram presented in the first section are again
shown. A cost and schedule diagram is included.

Except for the references made to Mil Specs in the Specifications sections, no references to other documents are
given.

56875 Surface Ship Contlnulng Concept Formulation Feasibility Design Study Final Report,
Corvelte Escort (Hydrofoll)
NAVSEA 31242, 11/81,C

This report describes the results of a FY81 Surface Ship CONFORM design study for a Carrier Battle Group Escort
hydrofoil ship, The report describes the study’s objectives, design rationale, technical approach and results.
Significant trade-off studies are summarized, areas of technical risk are analyzed and discussed, and ship resource
requirements (raw material. manning, energy) are provided. Pursuant to CONFORM objectives, R&D initiatives

which are prerequisites to delivering such a fleet asset are included.

The report supports subsystem technology descriptions, ship system design descriptions (e.g., performance, stability,
combat system impact), systems engineering descriptions (e.g., vulnerability. survivabilty, manning and life-cycle
cost estimales) with figures and tabulated data. Appendices provide performance curves, hydrostatic curves of form,
stability curves, weight and moment estimates and ship drawings. Conclusions are summarized along with a risk
assessment and recommendations.



58876  Surface Ship Continuing Concept Formulation Program (CONFORM) RDT&E Needs-81
NAVSEA, 02'82, U

The Surface Ship Conlinuing Concept Formulation (CONFORM) Program is toidentify the whole ship concepts and
their R&D requirements for a near-futurg period. The Program has been in operation for almost two years and ten
concepts are summarized in this report.

This report gives information on the Program background, methods, technical risk measures; the RDT&E needs
identified with each CONFORM design by payload and platform; whole ship system engineering; and, conclusions
and recommendations.

The CONFORM Designs summarized:

High  Survivability —Cruiser (HSC)
Heavy Combatant {HC)

Low Detectability Ship (LDS)
Light Patrol Hydrofoil {LPH)
PHM Growth Variants (PHMV)
Corvette  Hydrofoil (CH)

Advanced Combat Systems Frigate (ACSF)
Universal ~ Auxiliary ~ Ship (UAS)
Merchant Ship Weaponization (MSW)
Ship's Boat (SB)

58880 CONFORM Heavy Combatant Topside Design Study, Final
SEA 06, 11/30/81, U

This report was prepared to provide topside arrangement guidance for the mid-size SL-7/AQE variant of the CON-
FORM heavy monochull combatant. An Engineering Assessment of the heavy combatant was reported separately. A
list of topside payload items, required to be accommodated, is provided. Two arrangements are given in appendices.
The baseline arrangement generally follows the equipment locations given in the engireering assessment. The
second arrangement provided modifies the baseline for improved performance. A listing and explanation of the
changes made and the improvements resulting from these changes are provided.

Each appendix includes: a list of items used as input to the computer model; ship pictorials showing plan, oblique,
and detail views; pictorial views and plots of topside weapon and sensor coverage; topside physical characteristics
including weights and moments of the total topside arrangement and of the individual arrangeable items.

The engineering assessment study and computer synthesis model used are referenced. No conclusions are drawn
nor are recommendations made.

56882  Surface Ship CONFORM High Survivablilty Cruiser Feasliblllty Study, Final
NAVSEA SEA 312,01/82,C

Survivability against weapon attack is so fundamental to ship design that it should be considered and incorporated at

the beginning of the design process. The difficulties involved in the current survivability backfit program have
demonstrated this fact. Designs can be developed to withstand hits of the largest weapons, with the obvious

exception of nuclear warheads. Survivability innovations are being studied under ship protection research and
development programs. To insure that our future ship designs banelit from these innovations for survivability against
current threats, conceptual designs that incorporate these features are developed and evaluated.
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The subject design is of a highly survivable, battle group defense guided missile cruiser. Threats used werg hits Of
major weapons. The C-3 combat readiness level was the minimum post-attack goal. A baseline cruiser design was
developed for comparison. The two ships were compared in three ways: acquisttion cast. vulnerability, ang opera-
tional effectiveness.

Concluding remarks conceming the survivability of a cruiser against large modem weapon threat, and epnclysions
reached comparing cost estimates are provided.

58896 Mechanical Drive Pod Powerplants for Naval Surface Combatants, Final
RAMCOR Eng., 01/15/83, C

The principal focus of this report is a conceptual level study of mechanical drive pod propulsion for a high speed
destroyer. The report borrows heavily from a previous electric drive pod study (referenced) and compares the
advantages and disadvantages of each. Pertinent parameters from a baseline twin shaft General Purpose Destroyer
(from a referenced study by Bradford National) are used as a benchmark.

The study compares ship size and displacement while holding othaer significant parameters fixed so that changes due
only to propulsion plant modifications are seen. Variants include two ped (aft) using thrae or four LM 2500 gas
turbines and four pod (two forward, two aft) using four LM 25008, Sketches showing propulsion system arrange-
ments, pod layout, cross connect gearing and right angle gearboxes are given with supporting calculations and
references. The advantages of composite shafting, contra-rotating propellers. planetary gear reduction and bevel
gearing, as applied to pod drive, are discussed. Influence coefficients (obtained from a referenced report) are used to
determine ship size. displacament and fuel weight. Trade-off studios to determine these parameters are not per-
formed. Tuming radius, detectability, pod cavitation, stability. survivability, RMA. and producibility are addressed in a
cursory manner. Other possible applications for pod drive are highlighted including a two engine destroyer, four
engine cruiser, air capable cruiser and light carrier-cruiser. Condusions describe advantages and disadvantages
between mechanical and electric drive pod propulsion, and, conventional layouts. An excerpt from DTNSRDC report
PAS.773 (March 1978), ‘Right-Angle Gear Design Utilizing Nonrolling Contact Bearings (Part 1), by A.B. Harbaga,
is included as an appendix.

58898 Advanced Concepts of Landlng Craft Retrleval, Draft
Dec. Eng., 07/30/88, U

New concepfs are being sought in landing craft mother ship design to speed the process of retrieval-reload-relaunch,
to eliminate space-wasting well decks and specialized ballasling machinery, and to better suit this oparation to air
cushion vehicle (ACV) use. This report identifies eight possible configurations to accomplish these goals but no work
has been done. Sketches of configuration for monohull landing craft (LCM) and ACVs are included.

58900 Fire Support Ship Study for CONFORM 1983, Final
RAMCOR, Inc., 09/01/82, C

This report was prepared to provide design parameter guidance and initial evaluation of the fire support ship concept
as part of CONFORM 1983. The work is conceptual in scope. documenting the results of computer aided effective-
ness studies. Results are presented in text and tabular form, intended to form the basis for more detailed ship design

work. Ships are not developed enough for sketches or drawings of the conceptualized ships to be included.

The fire support ship ig to provide firepower for anti-surface unit warfare (ASUW), shore strike and amphibious
assault operations. Very general requirements of minimum draft and stability in beam seas are specified. Two
combat system suites were specified as part of study input, differing in amount (approximately double) but not typ@ of

weaponry. Concerning ship parameters, both Pieistick SA=2.5 diesels and GE CM 2500 gas turbine powerplants are
considered along with 2000 KW diesel ship service generators. Ships are investigated with and without enhanced
survivability features. An appendix gives parameter details (weights, power plants, range, combat payload, volume,

characteristics, costs and survivability) for each ship. The weapons used for each design are tabulated in the report.

An appendix consisting of manufacturers data gives more detal on each weapon.
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The assessment approach, using various computer programs described below, consists of examining ship perform.
ance in the amphibious assault mission in terms o fraction o mission accomplished for various enemy threat levels.
Different configurations or sets of design parameters are tested to determine their relative performance. Cost data
including first cost, operating costs, cost of ordinance expended. and ship losses are analyzed to form a Measure Of
Effectiveness to determine mission performance. Various computer models are described for perorming the studies.
The basics of operalion of these models is explained and sample inpul and output I1s induded as part of the rgport
text and appendices. Models include Iwo that are ship-type dependent for developing ship characteristics plus
models for the amphibious assault mission. group defense, ship damage assessment and total probability of ship
survival.

Conclusions are presented in text and tabular form. Concluding remarks include discussion on power plant type,
effectiveness  improvements on RCS reduction, highly survivable arrangements. fire suppon  ship-amphibious assault
advantages, and cost effectiveness between small and large payload ships. References (provided) were used to
establish the threat and costs, and effectiveness of the combat systems. NO reference is made to documentation for
the computer models used.

58903  Surface Ship Continuing Concept Formulation FY81 Design Study - Low Detectabllity Ship
SEA 501,12/01/82, C

This report describes the results of a FY81 Surface Ship CONFORM design study for a Low Dstectability Ship (LOS).
The study was undertaken to design a feasible ship which could operate as an offensive platform while remaining as
covert as possible. To allow the LDS to operate in a covert mode, the primary design objective has been to minimize
ship signatures. The report describes the study’s objective, design rationale, technical approach and results.
Significant  trade-off studies ae summarized and areas of technical risk ae analyzed and discussed. Pursuant to
CONFORM objectives, R&D initiatives which are prerequisites to delivering an LOS are delineated.

The text presents the design in detail, including description of mission requirements, operations concepts/profiles,
functional requirements, threats and environmental factors; the technology base, including technical risk constraints.
signatures and combat systems; the design description of the LDS, consisting of performance. configuration, margins,
manning, seakeeping. systems engineering; subsystems; lechnical riskR&O needs; and assessment and conclu-
sions. CONFORM level requirements, signature reduction approach, general arrangements, weight estmate and
area/volume requirements are included as appendices. The figures and tables included represent a comprehensive
representation of damage and intact stability for various conditions, LOS reliability block diagram and LDS speed-
power curve. Included in tabular form are ship cost estimates, electrical bad and technical data inputs to the
computer algorithm employed for the study.

59152  Battle Group Escort (CGV) « CTOL Variant, Final
SEA 501, 12/01/82,C

This report describes the results of a CONFORM feasibility study of a Battle Group Escort (CGV): an AEGIS cruiser
with the capacity of supporting a limited number of conventional take-off and landing (CTOL) aircraft. Four CGV
versions are developed and ship characteristics such as hull form and arrangements, weights, manning, stability,
structures, seakeeping, powering and combat system arrangements are determined and discussed. These ship
characteristics are determined to the level of detail necessary to achieve CONFORM life-cycle cost estimates.

The raport text describes in detail the design base and technologies. Among the appendices included are the
CONFORM level requirements, general arrangements, weight and space estimates, combat system performance,
reliability measures and VLS-air operations interaction. There are figures for each CGV version illustrating a
simplified flight and hangar deck; combat system arrangements; flight deck configuration!;; simplified inboard profile;
body plan; general configuration sketches; midship sections; and, proposed uptake routing schemes. Also presented
graphically are the magazine protection scheme; baseline system machinery arrangements and schematic, waterjet
propulsion  system; torpedo defense system; and a schematic of the weapon ‘suite’ consisting of torpedo launcher
and anti-torpedo rocket sketches and the launcher stations and acoustic apertures positioning, For the different CGV
versions characteristics, manning estimates, accommodations. areaivolume summaries, and single-dign weght



summaries are tabulated. Also included in tabular form are endurance capabilities. the weapon suite equipment plan,
a comparison of principle characteristics for the GGV variants, ship motion limiting criteria, worse-case seakeoping
performance. equipment requirements for cruise and assault operation medes, structural measures, propulsian and
alternate  systems equipment (including a comparison matrix), and the required communications equipment.

59185 RCS Predictlons for Surface Ship Designs, Final
Georgla {nstitute of Technology, 01/83, C

The Georgia Tech ship radar cross section (RCS) prediction model CROSS is used to estimate the radar signatures
of three generic ship configurations. Polar plot comparisons are afforded for sea state « elgvation combinations.
Mean, median and peak predicted RCS values af@ tabulation for each configuration according to elevation « gga State
combinations.  Recommendations and  concluding remarks are included.

59188 Integrated Loglstic Support Assessment of the Advanced Base Tender Concapt, interlm
NAVSEA 55W17, 03/83, U

The report discusses the Integrated Logistic Support impacts of the Advanced Base Tender design and provides
recommendations to improve repair and support capabilities.

The report presents the assessment of the advanced base tender cancept, specifically the integrated logistic support
considerations. The required manning and equipment needed to meet the unique mission requirements of the craft
are discussed in detail. New trends in supply support and their impact on the ADR designs are examined.

For those systems expected to be in the fleet, eHfects on maintenance and support requirements are discussed.

The *floating SIMA” concept, an alternative to ADA. would install the repair capabilities of a SIMA on a non sel-
propelled platform. The positive and negative impacts of this design are also presented. A description of the SIMA at
Long Beach. California is appended.

59191 Low Proflle/Integrated Stack Design, Final
Bsham, 12/01/82, U

This report studies the effects of the turbulent zone, generated by the airflow past ships' superstructures, on exhaust

plume trajectory. Test results performed on recently built US. Navy and Royal Navy ships are reviewed and

compared with a mathematical model. Visual effectiveness and topside design aesthetics are also emphasized in

aftempt to reduce the turbulent zone height and thus attain a bw profile stack design. The computer programs

described in this report are used to determine the exhaust plume trajectory and its interpenatration (INTERPNF), the
probability of a topside point exceeding some critical temperature (PLUME or OLDPLUME), and the probability of
stack gas to crosswind velocity ratios in sectors for any of 9 environmental areas (PROBVR) of the world's oceans.

Turbulent  zone evaluation methods, plume trajectory calculation procedures and algorithm  verification are presented
in the text. Also included as separate appendices are a summary of the plume theory mathematical model and
documentation of the computer algorithm empbyed.

59200 Assessment of Automatad Data Processing Impacts on tha Advanced Base Tender, interim
Samuel D, Judge, 04/83, U

Tha report examines the supply support functions and repair of the ADR and assesses the impact of automated data
processing (ADP) on improving productivity in these areas.

Applications of ADP within the tender, between tender and tended ship, ar:d between tender and shore facilities are

discussed. These applications include handling of work requests, supply support functions, and technical library
functions.
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Using the present SNAP | and SNAP |l programs as a baseline for future ADP applications, projections aremade
estimating types and quantity of ADP equipment required, weight and space impacts, manning requirements, and
productivity benelis.

59230 Dispersed Strike CONFORM Feaslbllity Design, Final
DTRC 1213, 10/84, C

This study explores the feasibility of carrying high performance attack craft on a base ship which provides them the
support, open ocean range and endurance and mission flexibiity usually associated with a larger combatant.
Investigated as possible attack craft are a planing hull, hydrofoil, and surface effect ship (SES).

The report includes ship functional requirements as they pertain to attack craft. its base ship, targets and threat, and
an operating profile. The technology base includes projected technology for each attack craft and base ship, and,
attack craft combat systems. The ship design description includes discussion on attack craft self-defense, anti-
surface warfare modules, anti-submarine warfare modules, and platiorm performance. Configuration descriptions are
provided for each attack craft and the base ship and include margins, manning, hulform size, weight and space
estimations, ~ stability and seakeeping analyses. Systems engineering is provided for the base ship; subsystem
descriptions are provided for each of the four craft.

Those areas of discussion and results are well supported by figures and tabulated data. Appendices include base
ship general arrangements, weight and space estimates, stability curves for the hydrofoil and planing hull attack craft,
and performance curves for the SES and planing hull attack craft.

59231 FY82 Conform Feasibliity Design Summarks, Final
NAVSEA 05314, 04/33, C

This report summarizes the designs developed in the F¥Y82 CONFORM programs. The summary includes back-
ground, mission, technology, design results, RDT&E needs, and conclusions and recommendations for each of the
following designs: Heavy Combatant, Battle Group Escont (CGV(X)), Light Battle Group Escort (KE(X)), Dispersed
Strike, LVT Carrier, Universal UNREP. RDG SES Tug/Barge, Salvage/Rescue Ship (ASRS(X)), and Mine Clearance
System SES/ACV. The summaries are well supported by figures and tables for each of the designs

59374  Surface Ship Continulng Concept Formulation (CONFORM) FY82 FeaslIbllity Design, Final
Study » Mine Clearance System 2000, 04/83, U

Described in this report is the feasibility level design study fora mine clearance system consisting of a large surface
effect ship (SES) transporting three air cushion vehicles (ACV) equipped with modularized mine warfare equipment.
it was concluded in the report that the ACVs could be constructed from existing technologies but the large SES
mother ship would require a great deal of research. Recommendations for further studies are made.

All supporting calculations. tables and figures for this design are included. Among those provided are speed-drag
and thrust curves for sea state 0 and 4, a comparative riie quality pbt for SES, installed power pbts for ACVs and
SESs, a two-digit weight estimation and area-volume summary, comparative maneuvering for ACV, and, mission
endurance principal characteristics for the SES and ACV.

59675 Surface Shlp Contlnulng Formulatlon (CONFORM) FY82 Feaslbllity Design Study « FInal Report «
Light Battie Group Escort KE(X)
SEA 501, 12/01/82, c

This report documents the results of a CONFORM design study for a Light Batfle Group Escort, KE(X). The report
daescribas the study's objectives, design rationale, technical approach and results. Significant trade-off studies are
summarized and areas of technical risk are analyzed and discussed.  Pursuant to CONFORM objectives, R&D
initiatives  which are prerequisites to delivering a KE(X) in the prescribed time frame are delineated.
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This study was undertaken in grdar to provide a feasibility design for a force option currently under examination in the
Alternative Battle Group Concapt Study (ABGCS). The KE(X) is intended 0 tuaction as part of both main (carrier)
Battle Groups and Surface Action Groups (SAG) in the main battle force. The principle mission characterization of
the KE(X) at the force level is that i be small enough to be untargetable by airborne radars from bng range. The
baseline KE(X) is required to be bw cost, Such that several can be procured for the price of one destroyer. and stil] be
capable of serving as a long range acoustic sensor platform in the outer screen. The KE{(X) concept seeks to axploit
the capabilty of advanced ships small enough to be undetectable from bng range and therefore approach immunity
to anti-ship missile attack from long range to operate in rough seas in small sizes. This enables the payload of thg

baseline KE(X) to be limited to the primary acoustic sensor (passive towed array), ¢*and ASMD, with no other
weapons.

Among the appendices included are the CONFORM level requirements, general arrangements, weight and space
estimates. RPV characteristics, reliability measures, and radar ¢ross section and acoustic signature reduction
analysis. The figures included are of a comprehensive list representing the key technologies. Among the figures are
representation of drag curves, foilborne range versus speed, attributes, advantages and disadvantages of SECAT,
power comparisons, speed-power and range-speed curves for sea slate 3. cushion interferance effects, length to
beam ratio effect on resistance, deck arrangements and profiles for SECAT and KE(X), damage and intact stability for
different levels, foil effects on hullborne and cushionborne motions, effect of cushion height on bow accelerations, ride
control  system. propulsion and electrical systems schematics, structures arrangements and details. Seal and finger
llustration, combat suite representation, comparative cruising dispositions, cumulative capabiiiy bss (North American
Campaign). and a torpedo attack baseline comparison. The report also affords a comprehensive group of tables.
Among those presented are listings of characteristics. cost trade-off. size and performance margins, one-digit weight
breakdowns. areatnvolume summaries, structured weight estimate, reliability and availability of SECAT and alternate
designs. equipment reliability, KE(X) life-cycle, investment and annualized operations and support cost summaries,
foi/strut  systems, strength characteristics of bag (seal) materials, propulsion and electrical system components, and
loads weight breakdown.

59676 Technology Trends for Propuisor Design of U.S. Navy Ship, Draft
The Baham Corporation, 08/82, U

This report is a very detailed. in-depth study in which forecasts summarizing trends in propulsor research and
development are made. An overview of propulsor technology for CONFORM application is provided, and, propuisar
technology characterization is presented. This study serves to:

v Present current propulsors, advantages and disadvantage9
Identify propulsor data sources
Present propulsion data for various ship classes (T}, Ty efc.)
Discuss concepts to improve performance
Identify advanced propulsion  systems
Quantify expected trends in propulsor technology.

The report provides extensive information concerning subcavitating propulsors, transcavitating and  supercavitating
propellers, and, waterjet propulsion. In the subcavitating propulsor section, standard propeller series, acoustic
vibration charactaristics, RMA considerations. and ducted, contra-rotating and semi-submerged propellers are
discussed in detail. The information in this section is accompanied by many figures showing blade outiines and
section shapes, performance characteristics. thickness distribution. and various efficiencies and comparisons. Pod
and Hybrid propulsion systems are studied in the following section. Trends in propulsar technalogy are discussed;
conclusions and recommendations are made. An extensive list of references is included along with applicable

technical data sheets. The appendix dealing with propulsive characteristics of naval ships is bound separately.
¢
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59719 Surface Ship/ASW System M .al Impact Assessmant
Advanced Tech., Inc., 08/83, C

This IS an inttial repont prepared in suppott of the NAVSEA Conform program. It was developed for the ship and
sonar array designers to assist them in considering ship/sonar array mutual impact during concept design of future
U.S. Navy surface ships. Many of the important factors discussed are based upon extensive body of knowledge
developed for conventional displacement hults. Application of the factors to small waferplane area twin-hulled
(SWATH) ship and surface effect ship (SES) are discussed as well as the limitations of existing design information. It
is intended that follow-on reports will refine and apply these ship/array mutual impact considerations to specific ship
classes, such as FFG(X), DS(X), CGV(X), in the FY84 CONFORM program.

Included in the report are sonar system descriptions, as an appendix; figures include array configurations, anchoring
possibilities and harbor availability on the U.S. Atlantic, Pacific and Guif Coasl as a function of mean bw-water depth;
damage risk levels are tabulated.

59726  Technology Characterization Sectlon for FY83 CGV(X) Battle Group Escort
BLA, Inc., 12/82, U

The paper summarizes the pros and cons of emerging concepts and systems being considered in the conceptual
design of the CGV(X) platform. Several of the areas discussed include hulform (SWATH, SES, Monohull), structures
and materials (high-strength  low-alloy steels and composites), detectability, survivability, propulsion units, propulsion
systems, propulsors. fans, radar and sonar systems and more. Each concept is also given a risk factor (bw. medium,
high).

An m-depth discussion of design trends follows. This section includes details on many of the above concepts. Also
presented are requirements for manning, reliability and logistic support. Standardization and pollution control are also
discussed.

59727 Technology Characterlzatlon Sectlon for FY83 LSU(A)+» Arctic Amphiblous Landing
Ship Utiiity
BLA, Inc., 12/82, U

This paper summarizes the pros and cons of emerging concepts and systems being considered in the conceptual
design of the LSU(A) platform. Areas covered include hulform (ACV variations), structures and materials (HSLA
steels, composites), seal systems, detectability, power plant, propulsors. transmission (machanical, electric). and iift
fans. An in-depth discussion of design trends follows. This section provides details on many of -8 above concepts.

Also presented are requirements for manning, reliability, and logistic support. Standardization and pollution control
are discussed, as well as payload requirements.

59728 Technology Characterlzatlon Sectlon For: FY83 LSU(X) Amphiblour Landing Ship
Utllity
BLA, Inc., 12/82, U

The paper summarizes the pros and cons of emerging concepts and systems being considered in the conceptual
design of the LSU(X) platform. Areas covered include hultform (SWATH, SES. Monohull), structures. malerials

(high-strength  low-alloy ~ steels, composites), detectability, survivability, propulsion units, and systems, propulsars.
fans, radar and sonar systems, and more. Each concept is also assigned a risk factor.

An in-depth discussion of design trends follows. This report includes details on many of the above concepts. Also

presented are requirements for manning, reliability and logistic support. Standardization and pollution control are
discussed as well.
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59729 CONFORM Lavel Requirement for ADA(X) - Advanced Base Tender
MAR, Ine., 12/82, U

This report outlines the foreseeable functions of the ADA(X). These include providing mobile base facilities for
support, maintenance, and repair of cruisers, destroyers, and frigates; advanced ships that may be in the fleet;

nuclear attack subs; and, embarked aircraft.

Group level as well as specific ship functions are examined. Payload requirements are outlined in datail, along With
platform functions. Operational concapts are presented and threats are listed. Environmental and logistics {actors
are  provided.

A technology characterization follows. including payload, platform and systems engineering. Included is a graph of
percent time underway versus ship speed. The final section of design characteristics provides the design criteria and

approach.

59730 Technology Characterization Section for FY83 MCMH(X) Mine Countermeasures
Hellcopter Ship
BLA, Inc., 12/82,U

The paper summarizes the pros and cons of emerging concepts and s'ystsms being considered in the conceptual
design of the MCMH(X) platform. Areas covered include huffform (SWATH, SES. SECAT, hbnohull), structures and
materials (HSLA steels, composites). survivability. detectability, —propulsion systems. propulsars, fans and auxiliary
systems. An in-depth discussion of technological trends follows, which includes major topics listed above.

Information on systems engineering is presented. This section gives requirements for manning, reliability, and logistic
support  Standardization and pollution control information is also provided.

59732 Risk Assessment on CONFORM Feasibilily Designs, Memo
Surface S$hip Concept Formulation, 03/10/83,U

This memo is a guide for assessing risk associated with CONFORM feasibility designs.

59735 CONFORM FY82 Requirements Definition Study s LVT Carrler
Presearch, 12/01/82, U

This report summarizes and documents the results of an investigation of required and desired capabilities for a future
LVT carrier (ship/craft) and assesses the potential of alternate system (identified by the Naval Ship Research
Development Center) to provide those capabilities. The amphibious operational environment, functional require-
ments, and future LVT characteristics establish the capabilties needed in a future LVT carrier (ship/craft). Alternate
candidates for the VT carrier role are evaluated in terms of those capabiliies. The alternate platform types consid-
ered in the investigation are ACV, SES, SEACAT, planing hul, RBH (resiient buoyant hull), barge-like craft, inflatable
craft and the conceptual PARLC (power-augmented-ram landing craft).

59751  Multi-Pod Propuision Concept Hydrodynamic Performance Assessmant, Final
NSRDC, 05101183, U

This report documants an assessment of the hydradynamic performance of a Heavy Cornbatant ship propelled by
four pod mounted propellers. Pods are attached two forward and two aft in order to increase the survivability of the
propulsion system. Ship parameters are taken from a March 1982 CONFORM design study (referenced). The ship
assumed has a length of 749 ft., beam of 84 ft. and displacement of 25.000 tons. Variations analyzed include a
baseline conventional four shaft design with controllable pitch propellers, and six pod designs having fixed pitch,
controllable pitch and counter-rotating propellers in pusher and tractor arrangements. The conventional ship has
mechanical drive (with and without cross-connect); the pod drive ships assumed superconducting and conventional
vanants of electric drive. The ship effective horsepower. propeller performance and propeller-hull interaction



coefficients used as -ut wera calculated from modal lest data (referenced). Comparisons are made for gach in

terms of effective an. shaft horsepower. requirad engine power, installed power, propulsion fuel flow rate, range,

required propuision fuel weight and fuel cost. Asensitivity analysis is also included, using the (best performing)
counter-rotating pusher configuration as baseline, to determine the impact of pod size, displacement, propeller
performance and engine power rating.

Comparative results are provided for pod propulsion - shaft horsepower felation, fuel flow rate, pusher propellers
versus tractor propellers .« shaft horsepower impact, propeller performance characteristics and pod diameters, and
sensitivity results for fuel consumption relative to engine power rating and maximum power requirements, Rasutts
are provided in the form of bar graphs, tables and explanatory narrative.

An R8&D plan for continued support of pod propulsion hydrodynamics is included as Appendix 1.

59990  Surface Ship Continuing Concept Formuiation (CONFORM) FYB2 Feasibility Design Study.
Rapid Deployment Force SES Tug/Barge, Finai
SEA 501, 10/01/83, C

This report documents the results of a FY82 CONFORM design study for a Light Battle Group Escort, KE(X). The
report describes the study’s objectives, design rationale, technical approach and results. Significant trade-off studies
are summarized and areas of technical risk are analyzed and discussed. Pursuant to CONFORM objectives, R&D
initiatives which are prerequisites to delivering a KE(X) in the prescribed time frame are delineated.

This study was undertaken in order to provide a teasibility design for a force option currently under examination in the
Alternative Battle Group Concept Study (ABGCS). The KE(X) is intended to function as part of both main (carrier)
Batle Groups and Surface Action Groups (SAG) in the main battle force. The principle mission characterization of
the KE(X) at the force level is that it be small enough to be untargetable by airborne radars from bng range. The
baseline KE(X) is required to be low cost, such that several can be procured for the price of one destroyer, and still be
capable of serving as a long range acoustic sensor platform in the outer screen. The KE(X) concept seeks to exploit
the capability of advanced ships, small enough 10 be undetectable from long range and therefore approach immunity
to anti-ship missile attack from long range, to operate In rough seas in small sizes. This (enables the payload of the

baseline KE{X) to be limited to the primary acoustic sensor, C* and ASMD. with no other waapons.

Among the appendices included are the CONFORM level requirements, general arrangements. weight and space
estimates, RPV characteristics, reliability measures, and radar cross section and acoustic signature reduction
analysis. The figures included are of a comprehensive list representing the key technclogies. Among the figures are
representation of drag curves, foilborne range versus speed, attributes. advantages and disadvantages of SECAT,
power comparisons, speed-power and range-speed curves for sea state 3, cushion intarference effects, length-10-
beam ratio effect on resistance, deck arrangements and profiles for SECAT and KE(X), damage and intact stability for
different levels, foil effects on hullborne and cushionborne motions, effect of cushion height on bow accelerations, ride
control  system, propulsion and electrical systems schematics, structures arrangements and details. Seal and finger
illustration, combat suite representation, comparative cruising dispositions, cumulative capabifty bss (North American
Campaign), and a torpedo attack-baseline comparison. The report also affords a comprehensive group of tables.
Among those presented are listings of characteristics, cost tradeoff. size and performance margins, one-dign weight
breakdowns, areaivolume summaries, structured weight estimate, reliability and availability of SECAT and altemate
designs, equipment reliability, KE(X) life-cycle, investment and annualized operations and support cost summaries,
foilstrut  systems, strength characteristics of bag (seal) materials, propulsion and electrical system components, and
loads weight breakdown.



60055 Technology Trends for Selected Ship Subsystems, Draft
BLA, Inc., 10/01/83, C

This report documents the results of a study conducted to identity the state-ot-the-art of selected ship subsystems
and to project possible future trends in their characteristics. Nine $@parale subsystems, listed bebw. wore selected
for the study in response to existing Navy priorities:

Propulsion reduction gear

Ships service power cable system
Switch gear and panels

Ventilation ~ system

Airconditioning system

Firemain and flushing seawater system
Drainage end ballasting system
Compressed-air system
Fire-extinguishing system

Design information is developed and presented, for each subsystem in the form of easily usable technology data
sheets. These data sheets graphically and/or numerically describe the trends in component or subsystem perform-
ance and weight as a function of the principal ship-design parameters which would normally be available during
conceptual  design. Each system is analyzed according to subsystem characteristics related to subsystem capability
or performance parameters and IQC year, and, required subsystem performance or capabilii related to ship
descriptors. Emphasis is on the characterization of subsystems for noncombatant ships, including auxiliary and
amphibious warfare ships. Recommendations and concluding remarks are provided for each subsystem studied.

60066 Universal Unrrp Ship Assessment, Draft
Decision Engineering, 12/01/83, U

This report describes the results of a ¢ost effective analysis which compared a universal unrep ship fleet and a fleet of
conventional station and shuttle ships. Measures of effectiveness are computed as the fraction of required cargo
carried per dollar invested (first cost or life cycle cost&ear). The objectives. background and scope are presented.
Loads carried are ammunition, provisions, fuel and JPS, Peacetime and wartime situations are considered. An
Apple II+ program was developed to analyze the five model cases considered, and is included. The limitations and
flexibility of the program are presented, and a description of each model is given. Key assumptions are listed in
tabular form. Ar#analysis is given for the results of each model case. Tables accompany these analyses and list the
number of conventional ships and universal unrep ships required, as well as the measure of effectiveness. ftis
concluded that the conventional ship fleet is more effective overall than the universal unrep ship, due to the high first

cost of the UUS.

60067 Description of Handling Systems with Potential Application to the Deep Submergenu Rescue

Vehiclas, Final
Busby, 01/01/83, U

This study was conducted as part of the Surface Ship Concept Formulation Program (CONFORM) salvage, rescue,

ship design study. The objective of the effort was lo assess the techniques presaently used, and those in the concep

tual development stage, for launching and retrieving manned submersibles from both monohull and SWATH (semi-
submersible) platforms.  The risk of adapting promising techniques to launching and retrieving the Deep Submer-
gence Rescue Vehicles (DSRVs) for the near-future was also assessed.

The study provides a description of each system, including the following:
« Components, operation and manpower requirements

Weight and dimensions of each system and its components
Sketches of each system showing a typical arrangement, including location and size of components



+ Estimate of system component requirements in terms of shipboard electrical, mechanical and hydraulic
power, stowage, and operatng fluids
Estimate of the relative nsk of developing and deploying a system by the year 2000.

The first major section of the study describes launch and retrieval techniques for submersibles from monohull or
SWATH vessels. All vehicles are untethered typas, as are the DSRVs. Pertinent physical and handling ¢characteris-
tics of 54 submersibles in us8 by the industrial and scientitic community are abulated and summarized. The study
shows that the DSRVs are unique because of their heavier dry weight. greater length and requirement for two lift
pints.

Four vehicles currently have launch and retrieval Systems. Or proposals for systems, which are considered most
appropriate  for potential development to the DSRVs « ALVIN. TAURUS, SHINKAI and SM 360. All are or will be
deployed from a monohull vessel. An ALVIN system is described which is taken from a proposal by Woods Hole
Oceanographic Institution for modifying ALVIN to single point launch and retrieval. Five additional concepts are
described, in varying detail, from which the Woods Hole proposal was adapted. All ar@ A-frame or U-boom, over the
stern designs. A short description of the SM 360 (COMEX Industries) system is given, covering its pertinent
parameters and its method of operation. The Perry Oceanographics design, for a 20 metric ton submarine is covered
in more detail, including parameter specifics and drawings. The Techwest TUMS design is accorded an abbreviated
description and the SHINKAI 2000 system is described in detail.

The second major section describes the semi-submersible launch and retrieval systems of two tethered and one
untethered submersibles. These are the Mobile Diving Unit Launch and Retrieval System (MDU LARS), the MOB
vehicles and the PC-18. The MDU LARS and the MOB operate tethered and are much lighter than the DSRVs. and
therefore are of limited interest. The PC-18 operates untethered but is also much lighter than the DSRVSs. sit is of
greater interest since it operates from a SWATH-type platform.

60066  Projected Employment and Unitized Equipment Packages for CONFORM Satvage/
Rescue Scenarios, Final

SEACO, Inc., 07/82, U

This report describes the many MSNAP scenarios designated as the basis for developing near-future CONFORM
scenarios. Each scenario is accompanied by a recommended salvage/rescue operation. Datails conceming requirad
equipment and manpower, as well as conflicting factors affecting these items are highlighted.

information  concerning  diving/salvage systems is presented, abng with matrices listing the ARs installed, portabie,
and unitized systems required for each scenario.

Navigation, location, target classification and technical informaton availability problems occuring in  general (deep
water) salvage operations are presented as a matter of immediate concern.

In many cases, scaled plan views of the salvage ship are given. including equipment arrangements.

60099 A Study of Electrlcal Loads of United States Navy Surface Combatants, Final Technlcal Study
SEA 56D5, 03/15/84, u

The study described in this report is part of a larger R&D task to determine algorithms for forecasting ship service
electrical loads early in the design process. The purpose of the study is to determine time varying relationships of
ship parameters and electrical keads for destroyers, frigates and guided missile cruisers. Load data was taken from
DDG, FFG. CG, FF, DD and CGN-lass ships, summaries are categorized into a 3-digit SWBS breakdown and the
load distributions are collected into groups (after SWBS organization). Trends are derived by normalizing the bad
groups against ship parameters and are plotted with respect to time. The relationships are examined and compared;
results for each group are presented in graphical and tabular form. In additon to time relationships, generating
capacity trends and performance trends on heating, airconditoning and ventilation ‘oads are presented in figures.
Near-future electrical bad summaries for each ship studied are tabulated, along with the tabulation ol the bad
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organuation. Electrical and healing bads are each compared for the gas turbine powered ships. HVAC loads are
also tabulated for the DOG-81. Near-future electrical bads are predicted by combining the study's resutting data with
astimation of the influence of technobgical advancements.

60100 Assessment of Surface Ship Continuing Concept Formulrtion (CONFORM) FY-§2
Feasibliity Design Study « Rapid Deployment Force SES Tug/Barge, Design Asssssment
RMI, Inc., 09/02/83, U

This report is an in-depth assessment O the rapid deployment force tug/barge design. The payload/platiorm
performance is studied in detail, for both the tug/arge and the tug. Plots of drag and thrust versus speed in sea state

4 are given for both configurations. Comparisons of performance predictions for the tug/barge in sea state 4 are
tabulated. and include weight, vebcii, dreg, percent efficiency, horsepower, number of propellers, and parcent
submaergence. Comparisons of Performance predictions for the tug abne include velocity, advance coefficient,
percent efficiency. horsepower. RPM. and the number of propellers.  Configuration of payload and platform are
reviewed and the effects of varying the /8 ratios of the tug and tug/barge are investigated. Plots are given of drag
and thrust versus speed for varying sea states. Size and manning margins are evaluated. One digit weight estimates
for groups 100 « 600 are given, and suggestions for adjustments of these weights are made. Brief stability assess-
ments are discussed, as well as assessments of hull structure, propulsion systems and electric plant. Rigk assess-
ments are reviewed in detail, and suggestions are made. A final tabulation of performance and risk comparison
between the design study and the RMU assessment is given.

60172  Salvage/Rescue Ship CONFORM Feasibillity Study, Final
Designers and Planners, Inc., 12/83, U

This study investigated the feasibility of combining the missions of a salvage ship and a submarine rescue ship into
one ship. Two monohull and two SWATH configurations were developed and investigated for deep water salvage
and near-shore, shallow water rescue and amphibious salvage.

This study indicated that salvage or fescue missions may be performed with the same hull but that the two missions
are also mutually exclusive. It was also concludad that a great many other subsystems needed further devebpment

and testing.

Arrrangements for the developed ships are presented along with assorted characteristic curves and tables such as
comparative tiruster curves, speed-power curves/power performance, ARS speed-polar diagrams, and righting
arm/hesling arm curves.

60237  Flre Support Ship Design Study, Final
Dec. Eng., 06/01/83, U

This report describes a brief concept level study of Fire Support Ships (FSS), commisshned to support the prepara-
tion of a CLR. Among the FSS design requirements are minimum draft, maximum number of guns, point defense
ASW and AAW. stable seakeeping, good survivability, with emphasis on fragment protection, and bw radar cross
section. A previously daveloped parametric ship design model was exercised to determine the ship characteristics
and costs reported in the study. The program is documented in appendix Il and a listing (in BASIC) is provided. A
short rationale is inchuded explaining the selection of study. A description of the larger vertical bad of the two guns
considered is given as Appendix L

The powsrplant utiizes LM 2500 gas turhine prime movers. high-speed composite shaftng and aft mounted hard-
ened and ground gears driving semi-submerged propellers. Results of values for length, beam, draft, displacement
and volume are shown for two to six guns of two sizes. Sensitivity to sustained speed was also determined. These
variables are concluded to have a strong influence on the outcome of the study. Sketches and tabulated values of
ship configuration and unique features are presented.
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60257 CONFORM Faas!bility Desigh Final Report Advanced Basa Repair Ship, Final
SEA 501, 03/01/84, u

This s a CONFORM Feasibility Design Report (Fy83) for a near-future Advanced Basq Repair Ship. jis one of the
several design studies produced each year by the CONFORM program to provide OPNAV with aternative feasible
total ship concepts for varying ¥OC's and to provide R&O planners with feedback regarding future total ship impact of
R&D  alternatives.

The primary objective of the CONFORM Advanced Base Repair Ship study is to identify new eoncepts which could
provide the mobile intermediate maintenance support required by U.S. Navy ships as well as providing some mobility
and flexibility to SIMA facilities.

Two complete feasibility designs have been developed. Both designs provide similar maintenance and repair
functions and capabilies. However. each design represents a significantly different approach to providing these
faciliies on a mobile platiorm. One design, designated ABR{A), is of a self-propelled ship capable of performing alf
the functions normally assigned to current tenders and repair ships. The ABR(A} is intended to perform the same
operational missions as the current AD, AR, and AS Class tenders. The second design, designated ABR(B), is of a
non-set&propelled  platiorm  which carries only maintenance and repair facilies. The ABR(B) is intended to operate
as a floating SIMA, performing its intermediate maintenance functions in one primary location, but capable of being
relocated to another location if required by fleet operational needs. Personnel living facilities and other support
functions which can be accommodated in facilities ashore or other support barges are not incorporated into the
ABR(B). The ABR(R) will be dependent on Navy or commercial tugs for mobility. These two designs are intended to
represent the range of capabilty which could be incorporated into mobile intermediate maintenance facilities.

The report describes in detail the feasibility designs. Included in the report presentation are descriptions of mission
requirements; the technology base: the ‘ship design’, which includes details on platform/payload  performance, ~ the
configuration, margins, manning, hullform. weight and volume, stability and systems engineering; subsystems; R&D
needs and {gechmical risk; and, an assessment. Also included within the report, as appendices, are the CONFORM
requiremeants, a conceptual illustration of automated work centers, weight estimates, and an area/volume summary,
Provision of figures and tables is comprehensive. Some of the figures afforded are inboard and outhoard profiles,
arrangements, body plans, speed-power curves, floodable length curves, machinery/system schematics and a figure
ilustrating CPS pressure zones. The tables present. for example, such information as ship system technologies,
performance and power requirements for handling systems. glectrical loads, weights for propulsion and ealectrical
plants and auxiliary boilers, weight and areaivolume summaries hullorm characteristics. electrical loads and CPS
impacts.

60279  Universal Ship Contlnulng Concept Formulation Phase | « Final Report
SEA 501, 02/01/81, U

This study investigates the feasibility of developing an envelope ship (hull, machinery and basic accommodations) to
serve as the basic platform for a Universal Auxiliary Ship. The Universal Ship consists of the envelope ship dis-
cussed herein and a set of Mission Oriented Payload Packages (MOPPs). The Universal Ship can be reconfigured to
meet various mission requirements by substituting appropriate  MOPP  sets.

The report describes the study, including such design aspects as the design philosophy and logic, efidency of MOPP
loading, propulsion, resistance, stability, machinery, propulsors, MOPP interface and design goals. Weight and
area/volume summaries and principle characteristics are included i appendices and tables. Figures include lines
and body plans of the Universal Ship configurations, sketches of the machinery arrangements and a midship section
concept for the Universal Ship.
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60465 Technology Characterization Section for FY83 DS(X) « Submarine Destroyer
BLA, Inc., 12/82, u

This paper summarizes the pros and cons of emerging concepts and systems being considered in the conceptual
design of the DS(X) platform. Areas covered include hultorm (SWATH, SES. Monohull,, SECAT), survivabiltty,
propulsion systems and propulsors, lift systems, sonar. radar and auxiliary systems. In-depth discussion of tech-
nological trends folbws, including the major topics listed above.

Information on  systems engineering is presented. Requirements are provided for manning,rguabimy. and logistic
support.  Standardization and pollution  control information  follows.

60466 Technology Characterization Sectlon for FY83 LFS(X)-Landing Fire Support Ship
BLA, Inc., 12/82, U

The paper summarizes the pros and ¢ons of emerging concepts and systems being considered in the conceptual
design of the LFS(X) platform. Areas covered include hulferm (monohull, SES. SECAT, Catamaran), structures and
materials (HSLA steels, composites), detectabiiity, survivability, propulsion systems, peropulsors, fans, and auxiliary
systems. An in-depth discussion of technological trends follows, which includes the major topics listed above.

Information on  systems engineering is presented. Requirements are provided for manning, reliabilty, and fogistic
support.  Standardization and pollution  control information  follows.

60497  Feasibility Study for a 120’ Planing Hull Fast Attack Crafl (PHFAC) Under Ships CONFORM, Final
NAVSEANORDET. 07/01/82, U

This report describes the design of a high-speed 120-fo0t Planing Craft capable of entering the well deck of a base
ship. The design is part of the Dispersed Strike task which consists of the devebpment of an SES, hydrofoil and a
planing craft. The proposed design is based on informalion from extensive full-scale testing and evaluation of the
CPIC(X) prototype craft and evaluations (TECHEVAL/OPEVA) of several other small planing combatants currently in
the U.S. Navy. Past model test data was used to supplement the full-scale data.

The report affords principal characteristics, a I-digit SW8S weight breakdown including margins, speed-power
predictions, information on range endurance and fuel consumption, ride quality, structural. propulsion and auxiliary
systems, the electrical plant, outfit and furnishings, stability and maneuvering. Figures inglude resistance, power,
drag/weight, range. endurance, fuel consumption, acceleration. roll, pitch, and tun radius and rate versus speed; fuel
consumption versus time; and, a schematic on the fire-fighting system. inboard and outboard profiles, with deck
arangement are provided as are lines, offsets and curves of form. Stability curves, includng a dynamic stability
analysis, and floodable length curves are provided. The tables included present the principle characteristics, weight
summary, scantling size and frame thicknesses, and, fsts the elements of the fire protection system.

60499 FY83 CONFORM Feasibility Design Summaries, Final
SEA 05R14, 06/01/84, c

This report summarizes the designs developed in the FY84 CONFORM program. The designs included are the
Advanced DDG (ADDG), Shallow Water ASW Craft (ASWPC), Patrol Combatant Multi-Mission (PCM), SWATH LPH,
Multi-Product Shuttle Ship (MPSS), and the AFQE tighter. For each design included. the summaries consist of a
description of (a) background information, (b) the mission requirements, (c) technology, (d) design results, (¢) ROT&E
needs, (f) conclusions and (g) recommendations. Characteristics of each design are afforded by tables. Figures
included are those that support key technologies for the separate designs, including profiles and the MPSS ahternate
candidates. Also included is a figure illustrating the CONFORM Program funding profile up through FY84.
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60627 Comparative Naval Architecture Analysls of the USSR Sarancha Class Hydroafol!
(PCGH) and the USS Pegasus (PHM-1), Final
DTRC, 06/84, C

This report compares the design of the Soviet SARANCHA (PGGH) and the USS PEGASUS (PHM-1). Performance,
power, range, and seakeeping are compared. Various aspects of the téchnology applied in the two ships are aise
compared. Among the graphical support provided are the hydrofoil comparative Naval Architecture methodology,
inboard and outboard profiles, transmission system schematics, speed-power, speed-range and paylkoad-ranga
curves, and comparative lift to drag ratios. Tabulated support include comparison of key physical and performance
data and hull parameters. comparative combat systems, estimated SARANCHA manning analysis, and comparisons
of weghts and internal space. References and concluding remarks are afforded.

60669 CGV Conform Structural Design and Welight Estimates for Monohull, SWATH and SES, Final
DTRC, 06/84, U

This report describes procedures used to perform structural design and weight studies for monohul. SWATH and
SES versions of an ‘84 CGV air capable cruiser. Presented in the report is the comparative determination of loads
including method, design criteria and factors of safety involved. These loads were used abng with the structural
synthesis design program (SSDP) to produce primary hull scantings. From these primary scantlngs weght esti-
mates were performed. Sketches of midship sections are provided along with the general weight estimates, sub-
divided into three, six or seventeen categories depending on the design. A detailed breakdown is not provided.

60718 CONFORM FY82 Requirements Definition Study- LVT Carrier, Final
Presearch, Inc., 12/82, U

This report summarizes and documents the results of an investigation of required and desired capabilities for a future
LVT carrier (ship/craft) and assesses the potential of alternate systems (identified by the Naval Ship Research
Development Center) to provide those capabilties. The amphibious operational environment, functional require-
ments, and future LVT characteristics establish the capabilites needed in a future LVT carrier (ship/craft). Alternate
candidates for the LVT carrier role are evaluated in terms of those capabilities. Those alternate platform types
considered in the investigation are ACV, SES, SEACAT, planing hull. RBH (resilient buoyant hull), barge-like ¢ratt,
inflatable craft and the conceptual PARLC (power-augmented-ram landing craft).

60719 A Survey of Modern Marine Craft, Final
BLA, Inc., 08/84,U

The report is a survey of the particulars of 63 military and commercial marine craft. Of the 63 craft, 18 are Air
Cushion Vehicles, 9 are Surface Effect Ships, 26 are Hydrofoil Craft and 10 are Small Waterplane Area Twin-Hull
ships. The majority of the craft selected for the survey are currently in operation, Wherever possible, a summary of
the lessons leamned in design, construction and operation has been included.

A description of the origin, general arrangement, hull structure, main machinery, electrical and auxiliary systems,
outfit, experience and current status is given for each vessel. This information is accompanied by photos, basic
sketches, and lists of references. Tabulated comparison of key design and performance parameters, including
country designer, manufacturer, principal use, payload and total service time underway is also included.

60750 CONFORM-Level Requirement (CLR) Technology (T-) Sections for the CONFORM 1985 Designs,
Final

BLA, Inc., 11/01/84, U

This working paper presents a review of potential technologies for input to the Technology (T-) Sections of the
CONFORM-Level Requirements {CLRs) for seven of the 1985 CONFORM designs. Each section has been prepared
in accordance with a common format and each can be considered as a stand-atone report. For this reason there is
repetition of information between sections, especially in the areas of platform. propulsion and electric plants. The



sections are broken down into subsections covering mission and payload, platform description, descriptions of SWBS
areas, and a list of references. The SWBS areas are treated in varying level of detail, with hull and propuision
consistently well developed. The amount of development of other areas depends on their importance to the ship’s
mission. The section for the Readily Reproducible Mine Countermeasures Craft (RRMCM) includes an extra table of

. technology options, at the 3-digit SWBS level, outlining the design impact and devebpment status of each candidate
item.

A brief description of the designs is given below:

Readily Reproducible Mine Countermeasures Craft (RRMCM) « A mine search or mine neutralization Craft requiring
mine detection sonar and a precise means of navigation. Only bw speeds are required but with good control. A
small, cheap monohull or hovercraft of GRP construction is envisioned using a ‘magnetically treated’ cast iron diesel
for propulsion.

Arctic Operations Support Ship (AOSS) - A craft to provide submarine support and rescue, surveying, mine counter-
measures, minelaying, C’L and limited capabilities for icebreaking, amphibious assault and surface salvage and
rescue. The principal candidate is a monohull with both air and ACV assets. Gearad diesel with controllable pitch
propellers or full-frequencycontrolled AC/DC  electric  drive  with fixed pitch propellers are propulsion options.

Salvage and Rescue Ship (ATS) « A steel monohull ship, built to ABS standards, is postulated to assist and retrieve
damaged or stranded ships. A possible alternative is an SES, which could reach an accident scene sooner, but
designing an SES with sufficient towing capabilty is a major problem. Conventional diesel, diesel-electric, and diesel
cruise « gas turbine boost with ducted screw propeller and baselines, with more novel propulsor types considered as
options.

Mobilization Frigate (MOBFF) - A monochull Frigate, built to commercial standards, for merchant/URG escort is
considered with AAW/ASW/ASUW suite. Emphasis is placed on seakeeping and quiet operation. A SWATH may be
considered as a more risky alternative. Consideration will be given to conventional diesel or diesel electric propulsion
to supply the SHP needed for driving a conventional fixed pitch propeller. More novel propulsor types are also
described for consideration.

Ocean Surveying Ship (TAGS(X)) « A large, long-range ocean survey ship, using a modular payload concept and
operated by a civilian crew, is envisioned. SWATH or monohull versions are considergd. The propulsion machinery

and propeller variants are similar to those for the Mobilization Frigate. A bow propulsion unit will be used for
positioning.

Amphibious Assault Ship (Multipurpose) (LPX) » The ship’s primary mission is amphibious support, to carry one-third

of a Marine Amphibious Unit (MAU). A secondary mission is to support a Surface Action Group (SAG). A well deck
and flight deck equipped monohull of 25,000 to 30,000 tons is postulated. A high speed SES will be an option.
Propulsion for the monohull version will consider 40,000 HP steam or gas turbine with fixed pitch propellers. Novel
power transmission schemes and propulsor types will also be explored.

Fleet Command Ship (AGFX) = The ship is to serve as headquarters for a fleet commander, with payload of offices.
‘computer equipment, quarters and communications equipment. Emphasis is on low signatures, high survivability, cl
and self defense. A monohull of 12,000 tons is envisioned having good seakeeping, sustained high speed and flight
operations capability. Recent developments in bow and stern shape and appendage design will be applied. No
major advances in hull structure or propulsion are necessary to meet requirements but trade-offs among the various
outlined technologies will be performed. ’
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60783  Surface Ship Conform Study: SSATS/DS(X) Mutual Impact Assessment, Tech Memo
Naval Underwater System Center, 07/25/84, C

One of the tasks of the NAVSEA Conform program is the assessment of the mutual impact between future generation

sonar systems and future US. Nawy surface ships. This report expands on previous work by quantitatively assessing
the mutual impact of a particular sonar system in a monohull version and a SWATH version of a future destroyer,

DS(X). Figures provided include sonar cqnfiguration array equipment and installations configurations, performance
curves, lines and body plans with and without the sonar dome. Tables include principal, HRA/LFT and ships
characteristics, towed array equipment list, and data to support heave, pitch and deck wetness versus ship speed
with respect to the sonar dome configuration.

60800 ADV MCM Shp Characteristics In the Port Clearance Mission
Naval Coastal Sysem Center, 01/01/81, C

This working paper briefly describes operational requirements for ACV/SES MCM ships assigned to MCM operations
in CONUS Atlantic ports. Consideration is not given to subsequent operations in how they are to get there or how the
operations are performed. Current MCM equipment in fleet or under development is considered.

The content of this working paper include a description of the port MCM mission; referenced British intelligence
reports on hovercraft MCM experience; MCM equipment including mechanical sweeps, influence sweeps, and
detection and neutralization systems: ACV mine wulnerability including exposure susceptibiity and mine activation;
and, desired ACV MCM ship characteristics.

60876  Covert Communications Equipment and Techniques, Draft
NCSC, 01 /16/85, C

This document analyzes communications requirements for various ship designs i the Conform program and

presents the status of covert communication programs. Each band of the RF and electro-optic spectrum is consid-

ered and discussed separately. The methods used to collect information were of document review and personal

interview of the principals involved. Reference documents are contained in an appendix. The investigation was
limted to those programs having some affiliation with Naval Ocean System Center. Also including in appendices are
a dispersed strike coven communications requirements analysis and a description of equipment operating modes.

60877 A Study of the Future Utllizatlon of Steam Technology In the U.S. Navy Surface fleet,
Technology Study
02/85, u

This report provides a contrasting study of the relative merits of a steam main propulsion plant, as opposed to diesel

or gas turbine plants, for future Navy ships such as CGVX, FFX/FFGX, LSDX, AORX, and SWATH FFX. Included in
the report is a study of fuel types, availability, costs and characteristics for current and projected time frames.
Extensive charts and tables are presented with references. Steam generation and steam plant technology are
discussed and evaluated with respect to the growth of the Navy and its needs. Included with this evaluation are
several general plan arangements and possible machinery layouts for steam propulsion in the above mentioned ship

classes. The impact of other forms of propulsion, for example gas turbine and diesel, are also examined along with a
discussion of the computer model used for the evaluations. Conclusions of relative merit for the three considered
propulsion plants are stated for current and possible future time frames, being based largely on fuel quality,
availability, cost, etc.

60891 Surface Ship Conform Combat System Support « Advanced Configuration Frigato
Combat System Concept, Final
NSWC, 04/30/81, C

This report, investigating the advanced configuration frigate combat system concept, responds to the threat and
combat subsystem parameters for the Conform FFG 7 roles and missions. Those missions include convoy and
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replenishment group protection and amphibious assault group protection: the FFG 7 providing protection against
missile attack from air, Surface and submaerged platlotms. and, protection against torpedo attack.

The study combifies number of threats, mgasure of efectverigis and estimated kill probability to determine the

number of interceptcrs needad to satisfy the measure of efactvengsy. The repont covers anti-air, anti-submarine and
anti-surface warfare systems. Also included are proposad: clangas o tha combat support and discussion on radial
threat considerations and ship impact. Graphical suggernt includies e funclional sequenca for surveillanca radar, the
proposed advanced configuration combat system, sorar parforevance and impdet correlations,and, the radial target
combat system configuration. Prowigded in tabulr form a8 Ma Saseine gquipement, advanced configuration frigate
equipment, and advanced config.ratiion frigate squigmany gy thy ractial tayet system.

60893 FYB83 Conform Yechacsiogy Task T1A - Towred Away Technolegy, Tech Sterma
NSWC, 01/01:82,C

Enclosed i this tachnicsd memmoandisn are descrighioms of or-going technalngy prngrams which identity new ship
sonar system dewsigpmants amd spacific on-going resawh programs describing ship senal technology. The task is
to assess futuse possble agpications of these russaith programs. The on-goird technology programs which are
included in thix techrical mamaranum are gmuped inks the tutlowing categones:

genw al acousti Bunsor stxtius
array techrmlogy
acnustic noise rgduction
«ccassor and softwars “ovelopment
laser thetmo_,,dUSfIC sound generation
»-+S8I0N characteristics of sound in water
sensors/devices
system improvement programs, and
- ASW combat simulation.

60899 Operating and Support Cost Estimating Relationships and Statistical Cost Basalines
from VAMOSC » Ships Data, fInal
Information  Spectrum, Inc., 01/10/88, U

The purpose of this study is to develop cost estimation relationships (CERS) by analysis of convontiona"y powered
escorts. The CERS are developed through analysis of cost driving variables. Cost data for the study was takan from
the VAMOSC-Ships TSS Database. Lists Of cost elements and ship ¢lass physical. performance and operational
parameters are presented in tabular form. The findings of the study are presented in groups defined by ship type.
The regression equations developed for conventionally powered escorts are tabulated. CERS are then given, along
with engineering analysis and statistical results, for several items including:

[ Manpower Cost
Repair Pans Cost
Restiicted Availability Cost
Exchange Cost
Training Cost
Ammunition  Handling  Cost

Recommendations are given for further analysis of conventionally powered escort ships, as well as for other surface
ships.



60919 Dispersed Strlke CONFORM Feasibility Design . Final Report
SEA 501, 10/01/84, ¢

This repon describes a study to determine the feasibility of carrying high performance atjack craft on apase ship.
The Dispersed Strike Design concept exploits the beneficial characteristics inherent in small high-performance craft,
and ¢ircumvents those characteristics that normally fimit their utility. The Disparsed Sirike concept combines @ team
of several fast attack craft with a base ship which provides them the support, open ocean range, endurance and
mission flexibility usually associated with a larger combatant. The report documents the study's objectives, mission
requirements, technology base, design description, ~subsystems descriptions, R&D needsAechnical risk, assessment
and conclusions. The ship design description Consists of presentation of the payload/platform pgriormance: con-
figuration including the design approach and results for the craft-ship interface, attack craft type, size and perform-
ance requirements; margin policy; and for each ship (base ship, hydrofoil, SES and planing hull attack craft): the
configuration, margins, manning, hulform size, weight and areanvolume summaries (base ship & SES only), stability
and seakeeping.

Included in the appendices are the CONFORM level requirements, general arrangements, weight and area/volume
estimates for the base ship. Stability curves for the hydrofoil and planing hull attack craft, and performance gyrves for
the SES and planing hull attack craft. Comprehensive representation of key technologies is, included through figures.
Among those are craft profiles, craft arrange~eats; operating profiles, craft arrangements; weapon systems and
arrangement; planing hull floodable length curves, siasiity cyrves, resistance, pitch, roll and range versus speed

analyses; ses resistance, speed-power curves. and range Ve-syg speed analyses. Presented in tabular form are
ship characteristics, defense and combat system COMPONeNtS ana w aractgristics, defense and combat system

components and characteristics, waight and areaivolume Summaries fof Qach .aggei craft propulsion  plants, base
ship load (crew, ammunition, stores, fuel and cargo), and life-cycle cost.

70187 Seakeeping Survey of Amphibious, Replenishment and Auxiilary Ships,

Volumes | and Il, Final
NAVSEA 55W3, 07/85, C

This report summarizes an analysis of the responses of the Commanding Officers of U.S. Navy amphibious,
replenishment, and auxiliary ships to a Seakeeping Questionnaire sponsored by the Commanders of the U.S. Atlantic
and Pacific Surface Forces. The survey was conducted for the Commander, Naval Sea Systems Command,
Washington, DC. It provides data and graphical support on ship speed versus sea state, the sea state in which
speed is voluntarily reduced, and the sea state limits for amphibious and replenishmen! operalions, including the
operations ef own ship weapons and sensors. It also includes the operator's subjective assessment of the seakeep-
ing pedormance of their ships. The seakeeping questionnaire and actual responses are provided as appendices
(responses compnse Volume ).

70188 Seakeeplng Survey of Amphiblous, Replenishment and Auxlllary Ships,
Volumes | and II, Final
NAVSEA, 07/85, C

This report summarizes an analysis of the responses of the Commanding Officers of U.S. Navy amphibious,
replenishment, and auxiliary ships to a Seakeeping Questionnaire sponsored by the Commanders of the U.S. Atlantic
and Pacific Surface Forces. The survey was conducted for the Commander. Naval Sea Systems Command,
Washington, DC. Volume | provides data and graphical support on ship speed versus sea state, the sea state in
which speed is voluntarily reduced. and the sea state limits for amphibious and replenishment operations, including
the operations of own ship weapons and sensors. Ralso includes the operator's subjective assessment of the
seakeeping performance of their ships. This volume (Volume II) provides the responses to the seakeeping
questionnaire.



70202 Battle Group Escort (CGV) VSTOL Varlants Enclaving Assessment, Final
NSWC, 02/15/85, C

The three configurations (Monohull, SWATH and SES) Of the FY83 CONFORM CGV wers “anclaved” to improve
post-hit combat readiness. Enclaving is the subdivision of a ship into units with rearrangement, and possibly some
duplication, of weapon and HM&E systems so that each subdivision, or enclave, can retain scme combat capability in
the event of loss of other enclaves. This report describas the enclaving methodology and apglications to the three
CGV designs. For each design application, the following are discussed: combat system distribution, battle organiza-
tion, operational philosophy, Weapon system readiness. HM&E systems requirements. and enclaving impacts. The
study’s application of enclaving is well supported through figures and tables. Among the tabuiated data provided are
anclaved combat elements and system services loads for each design, and. major functional space relocations.
Appendices include descriptions of weapon system readiness after loss of vital components. Post-hit readiness
improvements through enclaving are discussed wdh respect 10 cost in weight, volume and manning, for each of the
three conform CGV  designs.

70238 Surface Ship Contlnulng Concept Formulation (CONFORM) FY-82 Feasibility Design Study
3500-Tonne Surface Effect Ship as an LVT (Landing Vehlcle, Tracked) Carrier
SEA 501, 08/01/83, c

One of two Surface Ship Continung Concept Formulation (CONFORM) designs developed 1g enhance delivery of
LVTs (Landing Vehicle, Tracked) from an amphibious force to shore is presented. This self-deployable ship is
designed to carry LVTs from the port of departure @ within 2000 meters of the shore in the amphibious operational
area. The 3500-tonne surface effect ship is capable of carrying multiple LVTP-7s and housing 500 combat-equipped
troops. The ship, which can operate at high speeds. is driven by two LM 5000 gas turbines. These turbines generate
95 kilometric horsepower that the electric power train distributes to two S-meter partially submerged, suparcavitating
propellers and two it fans to provide ship's sefvice power. The ship has a range depending upon load out, and
carries a crew of 97. The LVT Carrier (ship) incorporates technology that can be availabla in the near-future. The
major technical risk is in the development of the superconducting electric power train, which will require increased
funding to be ready for inclusion in the design. This report includes concept design requirements, drawings, ship
weight breakdown, space allocation, and feasibility analysis for the LVT Carier (ship).

70366 CONFORM Deslgn Impact Assassmant Multi-Preduct Shuttle Ship - Final Report
NSRDC 1213, 04/01/85, C

-
This report documents a CONFORM Multi-Product Shuttle Ship (MPSS) study toinvestigate design alternatives for
future Mobile Logistics Support Force (MLSF) shuttle ships which would be capable of delivering all consumable
commodities required by the deployed fleet. Mission requirements are identified and a survey of related technology
developments is conducted in attempt to provide increased cargo load mix flexibility and/or container utilization.
Selected design alternatives are incorporatad info an existing baseline design to assess their feasibility and resulting
ship  impacts.

The report presents the study’s mission requirements, the technology base, design approach, alternatives and
impacts approaches, R&D needstechnical risk, conclusions and recommendations. For each design alternative, bad
summaries and light ship weight impacts are provided as appendices. Figures are included as graphical repre-
sentation of key design technologies for the design alternatives. Among the tabulated documentation included are a
projected cargo demand range; cargo container characteristics for general, refrigerated and liquid cargo; MPSS
alternative  principle characteristics; baseline fight ship weight and loads; cargo capacities for flatracks and average
containers, and, capacities for liquid, dry and ordnance cargo; and load mix flexibility with modified compartments.



70417 FY84 CONFORM Feasibility Design Summarias, Final
SEA 05R14, 05/01/85, ¢

This report summarizes the designs developedn the FY84 CONFORM program. The designs included are the
Advanced DOG (ADDG), Shallow Waler ASW Craft (ASWPC), Patrol Combatant Multi-Mission (PCM), SWATH LPH,
Multi-Product Shuttle Ship (MPSS). and the AFQE Lighter. For each design included, the summaries consist of a
description of (a) background information. (b) the mission requirements. (C) technology, (d) design results, (¢) RDT&E
needs, (I) conclusions and (g) recommendations. Characteristics of each design are afforded by tables. Figures
included are those that support key technologies for the separate designs. including profiles and the MPSS alternate
candidates. Also included is a figure illustrating the CONFORM Program funding profile up through FY84,

70418  Surface Ship Conform Annual Compendlumt of Ship Dsslgns and Innovations, Draft
NAVSEA 05R14, 04/01/85, C

This document summarizes the numerous technobgy, design, and operational innovations employed in the Conform
designs. The nature of this document provides feedback to the R&D community on new technologies and their use in
future ship designs.

One section provides a summary of each design along with suggested uses in Material Force Levels. Another
section provides a detailed listing of the innovations. The innovations are grouped by different areas of interest and
presented in additional listings. Yet another section discusses each innovation in detail.

70420 RPV Technology Forecast, Draft
06/25/88, U

This report updates the status and technical data on the RDVS contained in Air Vehicle and Ship Compatibility
Considerations for a USMC Combat Support System RPV. A table is provided which gives the following characteris-
tics of both existing and conceptual RPV designs:

. Manufacturer
Vehtcte  Name
Gross Weight
Payload  Weight
Endurance
Range
Ceiling
Speed

Missions of the RPVs are identified. Advantages and disadvantages of fixed and rotary wing RPVs are discussed.
Shipboard compatibility and methods of retrieval are presented. Projected weights and performance are estimated in
tabular form. and trade-offs between internal combustion and gas turbine engines are made. Appendices provide
data and sketches of hoth existing and conceptual RPVs.

70421  Landing Ship Utility (LSU(X)) Assessment, Draft
Declsion Englneering, 02/01/84, U

This report presents a parametric study and comparison of several monohull and surface effect ships (SES) perform-
ing the mission of a small open ocean amphibious assault ship, LSU(X).

Displacement, size, cost and power data were developed, using Decision Engineering’s Landing Craft Synthesis
Program, for a monohull and SES series of ships.

Gas turbine and diesel power plants were considered for each case, Also for each case. conservative and optimistic
estimates were made, based on the extent of technology development.
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The results of the study are presented in tabular form as is a comparison with NAVSEA parametric studies. Exten-
sive obseatvations and conclusions are made as to how well the studios compare and it s stated that correilation, n

general, is good but in need of work. Statements are also made as to which possible designs appear most promising,

Nomenclature for the design program, the analysis program with nomendature, and references are included.

70422  FY84 CONFORM CLR Support Analyses EW Ship, Muitl-Product Shlp, Advanced DD@G, Draft
DELEX, 12/01/83,C

This report presents the development of CONFORM genesis and mission requirements documentation in suppornt of
the FY84 advanced ship design program. Development of this documentation is based on investigations of design
trade-offs using alternative Battle Group Concept Study (ABGCS) methodology.

The report compiles documentation for three CONFORM designs: EW Ship, Multi-Product Ship, and Advanced DDG.
For the EW ship, the repont presents information on ship, force and @Qroup level functions. mission operations, targets
and threats. Scenario descripion and presentation of forces description, fuel consumption. ordnance utilization, and
underway replenishment are induded for the multi-product ship. Descripion of the ADDG design concept includes an
aviation analyses and sortie analysis. Graphical support for design concepts are. EW ship yearly quarter breakdown
of polar sterographic satellite relative cloud cover for the northern hemisphere over a three-year time frame; Multi-
Product Ship - North Atlantic control campaign and sequence of events, North Pacific Strike Campaign and sequence
of events, ABGCS limited war analytical methodology, fuel consumption curves; ABGCS high threat ordnance
campaign, offensive aviation ordnance expenditure rates, replenishment demand data for high threat strike; AADG
baseline DDG and V/STOL DOG comparison for high and low threat cases, aircraft availability, and graphical
representation of cyclic sortie generation. Tabulated data is provided for the key design technologies and figures.

70423 26’ Rigid Infialable Boat CONFORM Feasibiilty Design Study Final Report
NAVSEA 05RD, 06/83, U

The necessity exists to improve upon the Navy's 26" motor whale&at (MWB) to increase speeds and opetrational sea
states. This report covers a rigid inflatable boat (RIB) concept as the second generation 26° MWBs. Full scale tests
of the RIB have been conducted under various conditons by the U.S.S. Scott and it has received enthusiastic revues.

The report contains some principal characteristics, an estimated performance envelope, performance and  weight
comparisons with the MWB, and horsepower (effective and shaft) versus speed curves in sea states 0 and 3. Vessel
sketches are also included.

70426  Concept Form. of the Model 928-80 Hydrofoll Comb. Growth Varlant of PHM » ‘Hull Dev., Rev. Draft
The Boalng Company, 10/07/81, U

This document describes work done in conceptual design of the huilform for Boeing Model 928-80 Hydrofoil Com-
batant (Growth Variant of U.S. Navy Patrol Combat Missile (Hydrofol) PHM-CLASS Ship). Discussed are displace-
ment, hullform design, weights, longitudinal and vertical centers, and both intact and damaged stability. The failure of
this design lo meet vertical center of gravity stability criteria is discussed, including possible corrections.

70427  Conform Innovations and R&D Needs Applicable to Future Frigate Dasign, Final
BLA, Inc., 07/88, C

The NAVSEA Surface Ship Concept Formulation (CONFORM) program has since 1980 produced a large number of
whole-ship  advanced-technology ~ design studies involving ship hul.  machinery and electrical (H,M&E)} and combat

system innovations.
s’

This report. prepared for NAVSEA/DTNSRDC, provides a categorized summary of the results obtained and the status
of a total of §1impact assessment and technology forecasting studies which were conducted under CONFORM
funding and which are applicable to the design of future U.S. Navy frigates and for which RDT&E needs have been
redefined.
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70428 CONFORM ABR (Advanced Base Repalr Ships) Life Cycls Coat, Cost Estimate
05/31/85,u

This report provides estimates of life cycle costs forthe advanced base repair ships (ABR-A. ABR-B). Included in
these estimates are davebpment casts, investment costs,and operation and support ¢0sts. The report describes
what lems are covered in each of these areas. A table is presented listing rough cost @stimates using FYB84 dallars.

70429 SWATH/Monohull Cost, Schadule and Produclbllity Study (Vols. | & II), Final Techniecal Report
Bath Iron Works Corporation, 12/30/85, U

This report is a man-hour and material cost comparison study of the design. construction amd test of a 7100 full bad
displacement ton equivalent payload Small Waterplane Area Twin Hul (SWATH) and a 5500 tull bad displacemant
ton monohull based on FFG-7 Class frigate cost retums and the NAVSEA-provided weight estimates for both ships.
«st SChedule and construction differences are analyzed and equivalent payload SWATH producibility recommenda-
tions are provided. Supporting dataincludes: a Master Program Schedule and three supporting schedules; a
manhour and material cost breakdown by three-digit SWBS groups: arrangement drawings: assembly wunf breakdown
plan; detailed assembly unit plans; conceptual equivalent payload SWATH structural arrangements; program
summary networks; electrical drive propulsion; FFG-36 combat suite, fin stabilizer steering cwntrol; systemway and
equipment outfit packages; and modular diesel generator ships service generator.

70430  Universal UNREP Ship CONFORM Feasibifity Study, Final
SEA 5014, 08/24/85, U

This report documents a CONFORM feasibility level design for a Universal Underway Replenishment (UNREP) Ship.
The concept considered divides the ship into two entities +a portion containing fiva Mission Oriented Payload
Packages (MOPPs) and a self-reliant Envelope Ship. MOPPs are designed to ba floated in and out of the "U™
shaped alter portion of the Envelope Ship, between the two side hulls. to tailor the ship to @& specific mission. The
area between the two side hulls is open to the sea. Total reconfiguration time wil be less than 80 hours without the
aid of special port facilities.

When five MOPPs are in place in an envelope ship, a Universal Ship is formed. This ship is a high speed combat
support vessel capable of on-station duty, The study considered MOPPs for oiler (AO), ammuniton (AE) and c¢ombat
stores (AFS) missions. In practce MOPPs could be wused in any combination and other special purpose MOPPs
could be devised. This configuration is an evolution of two previous CONFORM designs (referenced) and was
necessitated by an increase in the speed requirements. Additional requirements are: 35 ft maximum loading draft,
35.000 cu-m payload volume, Panama Canal unlimited passage. twin shafts and rudders. The resulting design
parameters are  provided.

The selected design utilizes state-of-the-art structural technology but will require extensive structural analysis during
detal design. A cochleate shaped stern with bulbous (shrouded) shafts is fitted to improve propulsive coefficient. An
integrated electric plant using three {M 2500's and two RACER's driving electric generators (per side) connected o
water cooled electric motors is used for propulsion. Neither are considered state-of-the-art.

Major systems and subsystems are addressed in the study paper. Appendices are included for CLR, general
arrangements,  weights, hydrostatics, intact and damage stability, longitudinal strength, powering and fuel. A cost
study (Acquisition and Life Cycle) is also included. A space estimate is called out but not included. Auxiliary
equipment is not considered in detail but conceded to be of great importance. Detailed studies of ship structure and
ship motions, self propelled model tests, a propulsion plant tradeoff study, a volume and arrangement study, a new
weight estimate and detailed trim and stability studies are recommended.
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70431 Rapid Deployment Force Push Tug/Barge Concept Assessment, Interlm Report
NSRDC 16, 01/01/82,U

The Rapid Deployment Force Push Tug/Barge CONFORM Level Requirements are examined in light of gyrface
effect ship technology application lo that role. Analysis ol the value of a vehicle that satisfies the CONFORM Legvei
Mission Requirements is presented as well as the parametric Sizing ol surface etfect ships configured 10 meet
CONFORM level vehicle characteristics. &commendations to migsion requirements are included. The synergistic
marnage between surface effect rhip technology and the Rapid Oeployment Force Push Tug/Barge role as well as
potential problems are presented.

Throughput is graphically presented for the Multi-Purpose Ship (MPS), a convaniional ship enalagous to the MPS,
and the SES Tug/Barge. Also included in the figures are an assembly sketch of the push tugmbarge protile, 2
deliverable versus tima illustration for cargo throughput and a planform view Of the barge. Tabulated in the report ase
the physical characteristics of the ships used in the study and single-digit weight breakdown of the tug/barge
combinations and various tug variints.

70432  Parametric Analysis Landing Ship Utllity, Draft Report
NSRDC 12, 01/01/85, U

This report documents a parametric analysis performed to study several notional beachable landing ships
(designated Landing Ship Utility {LSU(X)) to fill the role now performed by the Landing Ship Tank (LST). The
technological goal for the study was to identify ways to overcome the limitations of sbw speed and bw payload
fraction of the present LSTS.

The mission of the LSU(X) is to carry Assault Echelon Troops, vehicles and petroleum, oil and lubricants (POL) from
US. parts directly to the beach. Once the initial payload has been discharged, the craft will continue to operate as a
fuel shuttle. The major new technologies applied were SES and catamaran (for study purposes, an SES with no air
cushion) hull forms. Two sets of parametric feasibility studies were undertaken, one for a monchull and one for an
SES/catamaran, using the ASSET and SESDOC computer models, respectively. Parameters which were varied are:
maximum speed; range; one. two or three payload modules. The payload module used was 559 tonnes of cargo and
150 troops. The figure of merit used to determine the relative performance of each variant was payload fraction: the
payload weight divided by ship full bad displacement.

An SES has the advantage of being able to alter cushion pressure to aid retraction from the beach. Al variants have
steel hulls and aluminum deckhouses. All use “rubber” engines and propulsors (i.e. ‘their size and weight are
calculated by algorihms without regard to the specifics of available equipment). Controllable pitch propellers were
used for all cases. Diesels and turhines in a CODOG arrangement were assumed for the variant speed cases. No
significant work was done in other SWBS areas.

All major risk areas are applicable to the SES variant and include developing a propulsor that can absorb 100 to 200
thousand horsepower and remain compatible with thg beaching requirement. reducing drag for off-cushion cruise,
and increasing cushion seal life.

References are given, includng an FY 83 CONFORM report documenting a preliminary assessment of an LSU (X).
This report was issued in draft form because of concerns raised during the study review. These concerns included
the validity of ASSET and SESDOC comparisons, definition of the payload modules, the benefits of speed vs. cost

and speed vs. survivability, and the effect of tha 35 knat maximum speed on the monohull parameters. Additional
specific comments are induded in the margins.
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70433  Evaluation of Construction Costs and Censtructabiiity of Monohull and SWATH
T-AG Acoustic Research Vessel, Cost Anatlysis
Blue Sea McClure, 05/85,U

This rgport covers the cost and constructibility estimates given by four independent gulf coast shipyards for the

construction of monohull and SWATH acoustic research vessels (T-AG). General vessel specifications including

vessel data, system requirements, construction requirements, and general arrangements war@ supplied to shipyards

from NAVSEA conceptual designs and extractions are included in the feport. from these spacifications €ach
shipyard delivered cost estimates broken down into large subdivisions such as shell, superstructure, miscellaneous,
and foundations covering hull structure estimates. Also included are construction schedules submitted by each ship
yard. Comparisons are made between monohull and SWATH versions and also the T-AGOS SWATH already in
production. Actual cost estimates, shipyard qualifications, and a short cost analysis briefing are included as

appendices.

70434  Technology Trends for Hull Structure Daslgn of U.S. Navy Ships, Final
BLA, Inc., 06/82, U

This report analyzes current and future technological trends for the structurea of Navy surface ships. A series of
Technology Data Sheets are included to provide guidance and usable design information for the structural designer
and for design-synthesis studies.

70479 Arctlc ACV
Arctec Engineering, Inc., 09/8§, U

This report was contracted to supply design input and review to support the Arctic ACV Frogram. Covered in the
report are possible ACV operational problems and steps 1o be taken in future design stages to properly realize and
compensate for these problems. Data is presented along with descriptions of environmental and operational
conditions that are peculiar to the Arctic area. Reports are also included on ACV-Over-lce model tests and USCGC
Polar Sea Ice Breaking Load Tests.

70480 CONFORM Combat Suite for the Landing Fire Support Shfp (LFS)
NSWC, 09/30/83, C

The purpose of this study is to identfy combat system and technology options for the Landing Fire Support Ship
(LFS) whose mission is to provide sustained long range general fire support, interdiction and air defense suppression
during all phases of amphibious operations.

The report discusses target/threat spectra, combat suite rationale, technology status of the LFS weaponry options,
and ship platform selection. The report provides a supportive collection of figures and tables. Some of the figures
included are combat system configuration, speed-time distributions for peacetime and wartime, range versus target
distribution, and, various combat weaponry characteristics and payload profies. Tables include weaponry options,
equipment plan, and vehicle kill requirements. Appendices provide the LFS CONFORM level requirements, technical
station of weaponry options, selection rationale for e@xpendable weapon loadouts and LFS equipment, weight, volume
and power data.

70774  Twin Hull Ship and Sonar Mutual Impact Conslderations w/Emphasis on Future FFX
Platform, Tech Memo
Naval Underwater System8 Canter, 08/06/85, C

This report discusses future surface ship configurations and the mutual impacts of the ships and prospective future
sonars. The monohull, SWATH, SES and one type of hydrofoil are potential platforms which match the projected
missions for the 1990’s and beyond. Particular emphasis is placed on the FFX baseline design. The type of hull
mounted sonars which can be placed on the vessels are discussed, and the impacts associated with the performance
of the platform and sonar array are reviewed. Recommendations for types of sonars which can be adopted to each
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ship are presented. The effect of the ship factors on the instaflation and performance of the array are ajgq examined,
especially with respect to problems associated with multiple hulls. Tables include array configurations, FFX baseline
configurations and the SWATH weight study parameters. Figures include options for functional classes gf surface
ships, an extended performance hydrofoil concept. domed transmit, single-hulled transmit and spiit transmit array
sketches, and, submarine acoustic tile instailation schematic.

70775 SWATH Synthesis Model Enhancement « Volume Il
Gibbs and Cox, Inc., 09/85, U

This report is the second of two volumes describing charactaristics of the SWATH T-AGX. This volume deals with the
auxiliary ship systems. A listing of general information including ship mission, complement, principal characteristics,
propulsion and electric plant characteristics is given. A basic sketch (dimensions excluded) of the SWATH T-AGX ig

also  provided.

The report presents detailed information on auxiiary ship systems. The system description, design  assumptions,
design development, SWATH design considerations, 3-digit weight breakdown, areanvolume breakdown, and for each
system, a list of references and a table of machinery is inciuded. In many instances, basic arrangement sketches are

provided  (dimensions  excluded).

70776  Conform Feaslbllity Deslgn Report Arctic ACV, Final
BLA, Inc., 09185, C

This report documents the results of the FY88 Surface Ship CONFORM Design Study for an Air Cushion Vehicle
(ACV) suitable for submarine replenishment and general search and rescue duties in the Arctic. The study is one of
several design studies produced each year by the CONFORM program lo provide OPNAV with alternative feasible
total ship concepts for varying IOC's and to provide R&D planners with feedback regarding future total ship impact of

R&D alternatives.

Two complete feasibility designs were developed. The first design was developed with aid cd the CONFORM ACV
Design Synthesis Math Model. The second design evolved as a derivative of an existing U.S. production craft, the

LCAC.

Mission requirements are summarized including force interaction, targetthreat statements and environmental factors.
Ship design descriptions are well-supported with tables and figures. A sensitivity analysis, and R&D neadstechnical
risks concemning hull and skit structure. navigaton and communication, and obstacle detection system are sum-
marized. Appendices afford CONFORM level requirements, summarization of environmental factors, lessons learned
from Arctic ACV operations, sea ice conditions influencing ACV base selection, and CONFORM technology, design
and operational innovations for CONFORM Arctic ACV's. Also provided is computer input and output for the selected

concept  design.

70788  Landing Fire Support (LFS) Requirements and Feaslbllity Design Study, Technical Report
DTRC 1222, 11/01/84, C

Requirements and feasibility design study results for several Landing Fire Support (LFS) ship alternatives are
presented. These studies are sponsored by the Surface Ship Continuing Concept Formulation (CONFORM)
Program. The LFS concepts in this study provide a single-mission solution to the requirement for providing am-

phibious assault fire support for the pre-assault, assault, and post-assault phases of an amphibious operation.

The report documents the study's objectives; approach; mission requirements; technology base; including technical
risk constraints; the ship design descriptor: subsystems descriptions; and R&D needs, assessments and conclusions.
Included as appendices are the CONFORM level requirements, ship arrangement sketches, weight estimates: a draft
of the modular gun mount advanced system concept; gear size estimates for several combined power plant options;
general description of the Marine Integrated Fire & Air Support System; and the propulsion aiternative study. The
graphical representations afford comprehensive support of the study's key technologies. Included are ship arrange-
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mants and speed-power curvas for the LFS monohull variants; LFS SES inboard protile and hultform; the combat
suite: electronic countermeasures and launching system; radar componants; schematic of a typical pressurized fan
room; comparative gun mount profiles; and conceptual instaflations of the assauft ballastic rocket system.

70846 Applications of Robotlcs and Artlficlal Intelligence for Ship Operations and Misslon
Activities - An Qverview Volume |, Finai
Naval Surface Weapons Center (Code R402), 05/01/85, U

This report presents the results of an investigation to assess applications of robotics and artificial intelligance (A) for

ship gperations and missien activities which involve hgh risk orinjury and/or repettive environments which result n
high accident rates. High injury tasks are identified and the requiremantsto perform these tasks are compared to
capabilities of robotic and Al systems.

Many specific applications are identified with task description. installation approach and time frame, technical risks,
and related on-going efforts. issues of necessary furher research are discussed briefly and a robotics technology/
capability forecast is included. An extensive bibliography is also presented.

70959  Surface Shlp Continuing Concept Formulation (CONFORM) Program Master Plan, Draft
NAVSEA, 04/86, U

This document provides a brief overview of the intermediate and long range goals of the surface ship continuing
concept formulation (CONFORM) program and addresses the method and planning to achieve these goals.
Resources required to carry oOut these CONFORM objectives are also discussed, along with resource allocation. This
is not a final document but is subject to periodic reviewing and updates.

70960 Advanced Marine Vehicles Hullorm Design Practices, A CONFORM Survey Report, Final
NAVSEA 501, 04/86, U

The purpose of this CONFORM paper is to provide an overview of hulform design practices as applied by NAVSEA
501in the design of hydrofoils, Small Waterplane Area Twin-Hulls (SWATH), Surface Effect Ships (SES), and Air
Cushion Vehicles (ACV) for the U.S. Navy. For each hull type general design considerations are discussed, and
graphically supported. in the context of specific examples of recent advanced vehicle hull form design. For example,
hydrofoil takeoff speeddrag relationships, SES wave drag and dynamic stability control concepts, and ACV over-
water drag,and skirt system designs are provided in figures. Tables provide hydrofoll displacement-length ratios and
nondimensional SWATH form parameters.

70961 Evaluation of the Fast-E Model for Estimating Shlp Cost, Evaluation
Alvin Owens, Mark Montesano, U

This paper discusses the usefulness of the Fast-E model for cost estimation of navy ships. This study differs from the
RCA price model study in that only total ship data is used. Results are presented as a set of complexity equations
derived from a 44-ship data base. A comparison of the Fast-E and price models is made, assumptions are listed, and
weight ranges of ships studied are tabulated. The complexity range for each ship is also listed in tabular form.
Finally, resulting equations and correlation coefficients are given for various ship types. A sample program run is
included.

71067 CGV Comparatlve Assessment, Draft
TRACOR, 07/26/85, C

This task was funded to prepare a comparative analysis of three CONFORM CGV air capable cruiser designs. The
three designs are developed from common requirements and each platform carries the same combat system. The
resulting ship designs, however, demonstrate the applicability of radically different hull types. In addition, each of the
variant designs features several innovative ship systems. A comparative analysis of the three differing designs is
needed to highlight each design’s strengths and weaknesses.
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The analytic hierarchy process (AHP) is the approach to the decision analysis described. The AHP is suggested 0
be an eff ective way of structuring problems with many decision criteria, and analyzing facets of the problem in tum.

71068  Shallow Waler ASW Potentlal HYCATS/PCM Design Application (CORL A007), Draft
Sperry Corp., 11/85,C

This report summarizes the results of an assessment Of the potential use of the AN/SSQ-87(V) Hydrofoil Collision
Avoidance and Tracking System (HYCATS) in shallow water anti-submarina warfare (SWASW) applications.
Specifically, the report discusses the unique characteristics of the shallow water acoustic environment and their
impact on ASW operations, identifies the technologies required to improve SWASW operational performance,
assesses the technical risks involved in developing a SWASW-capable ship, and addresses the various requirements
and necessary changes for adapting HYCATS to an ASW-support role. Supporting figures include illustration of the
HYCATS ASW contact/search management and weapon management functions, a conceptual sensor system data
transmission unit and a conceptual HYCATS console ASW switch configuration. Tables provided include SWATH
platform candidates, HYCATS/ASW manning requirements summary, size/power characteristics and input/output
interfaces, and, function and requirements listings of the sensor system data transmission unit pushbutton switch.

71069  High Speed Machinery Technology Part I: Seawater Pump Deslgn, Preliminary
J.G. Stricker, 10/84, U

This report covers the overall weight impact of advanced lightweight pump design on ship weight. Mhough all
pumping and fan systems would benefit from lighter pump weights, this report chose seawater, fire and flushing
systems as examples. The computational basis for advanced pump design is based completety on the assumption
that the technobgy of producing high speed pump systems proceeds (as projected) to meet theoretical expectations.
The theory behind this design is well documented in the report and a full list of references is made available.
Comparisons are made between existing and projected pump systems and a significant weight reduction was found.
Figures are provided for inducer and overall efficiency versus specific speed, flow coefficient versus specific speed,
and blade life in cavitating flow versus Made tip speed.

71071  Predicted Seakeeping Performance of a Surface Effect Ship Frigate for Hellcopter Operatlons, Final
DTRC 1830, 07/85, U

The seakeeping performance of a surface effect ship (SES) frigate was predided for conventional helicopter
operations 8%sad on Froude scaling the Navy's SES-200 testcraft sea trials data, Frorn these data, pitch and roll
motion speed polar diagrams were generated for a 4600 tong-ton SES frigate (396-R cushion length) for scaled sea
conditions. Percent time of operation for the SES f{rigate was determined for each sea conditon from these pitch and
roll and other motion values. These percentages were then weighted with the percent occurrence of each sea
condition and summed over the range of saa conditions to determine percent opatabilty. This was done for four
distributions of seas as a function of region, ie., North Atlantic and northern North Atlantic and season, ie., annual
and  winter.

71072  Assault Follow-On Echelon (AFOE) Lighter Design and Mission Effectiveness Analysis, Technical
Report
DTRC 1222, 09/01/85, C

Four conceptual ACV (hoverbarge) assault follow-on lighters are explored through the feasibiliy design stage. Three
low-speed hoverbarges and one high speed hoverbarge are developed. The designs are typified by simplicity,
modularity, and high payloads. A mission effectiveness analysis of these designs incorporating existing and other
conceptual cralt proves the operational effectiveness of the hoverbarge concept.

This report documents the study's objectives; mission requirements; design approach; technology base; the mission
effectiveness analysis; descriptions of the conceptual designs including methodology, performance, principal
characteristics, subsystems descriptions and margins; general information and prmcipal characteristics of the existing
craft; R&D nesdsAechnical risk; and recommendations concerning modularity and land-propulsion.  Included as
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appendices are reprints of a couple of referenced reports, excerpts from a description of he Enhanced Logistics
Over-the-shore (E-LOTS) model. and a description of the LVT carref.  Among the graphical support are craft
sketches; container weight distributions for variant scenarios/designs; full-bad displacamaent and total power
vanations with length and beam. Tables provide prnincipal characteristics for the conceptual and existing eraft: diesel,
propulsor and ift fan characteristics for the hoverbarge; craft interface times from model data bases; comparative ship
off-load times; required craft to maintain continuous ship off-loading; craft relative performance rankings, and, a

operating cost comparison for AFQE cargo.

71073 Naval Ship Concepts
Litton Systems, Inc., 07/86, U

A mayor challenge exists in the integration and implementation of advanced technology into combat ship designs.
Ingalls |RAD Program is primarily concerned with a number of critical development issues associated with applying
existing advanced technologies to ship designs. The present goal of the Navy is a 600-ship fleet. In order to reach
this goal, the Navy must take into account new ships and ships currently in US8 that will become obsolete or can no
longer be modified to meet future predicted threats. These ships will require replacement in the nearfuture. The
technology required for the construction of these ships must be developed in the present time frame.

In defining future naval ship concepts, Ingafis ]RAD Program will concentrate on developing and examining the
technological trends that will have a major affect on naval ship design. The focus will be to determine the affect of
existing technologies. develop new technologies for the ship design process, and new technologies on ship
producibility from a shipbuilder's standpoint. The task is to consider the Navy's current programs and projected future
programs that will result in new ship platform designs that will enhance the effectiveness of the Navy.

This report provides the details of the Ingalls IRAD Program. Major areas of study include the projected missions of
the varnious ships and analyzing the systems that have to be integrated into the ship design and their impact on the
ship design process and producibility. The projected threat of missile attack to naval ships, and the countermeasures
to deal with this threat effectively, will have a mapr impact on future naval ship design.

These studies Include the latest technologies in the areas of information network (command and decision) required by
naval ships to pursue the required functions within the battla group. This includes sensors, communications,
command structure. and data handiing. This is the nerve system of the combat capability of the ship. The bearing of
these new and existing technologies and their impact on ship designs are evaluated.

Advanced weapon systems and their installation in future naval ship concepts are studied to evaluate design and
structural  problems associated with integrating weapon systems in surface ships. Future projected propulsion system
enhancements and alternate propulsion systems are investigated. These, with all of the auxiliary systems required in
a modern naval surface ship, are evaluated, and trade-off studies are performed in order to establish optimum
systems for future ships.

This project, herein reported, also evaluates future ship requirgments. it establishes the potential objectives and
marts for the individual IRAD technology tasks, which are a part of the total Ingalls IRAD Program. The results of the
individual tasks are integrated into the ship design concept studies for total ship effectiveness. The principal ship
concepts are divided into the following four tasks:

a. Surface Combatant Ships

b. Amphibious Ships

. Ar Capable Ships

d.  Special Ship Concept Studies
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71078  Fleet Commend Ship Exterlor Communlicatlon Requirements Study, Part 1 of 2,
Operatlons Analysis, Technlcal Report
Systems Exploration, Inc., C

The purpose of this study is 1o provide an analysis of the communications requirements ©f the Fleet Command Ship
(FCS) and the embarked Numbered Fleet Commander (NFC). The report includes the requirement of such a ship
when operating in support of both the Atlantic and Pacific fleets. Specific requirements to support strategic and North
Atiantic Treaty Organization (NATO) operations are included.

Based upon a review of the FCS CONFORM level requirements, the ship's mission requirements are developed.
Required gperational capabilities are identified and related to the mission requirements. An operational situation
(OPSIT) and postulated operational event sequence are devebped using a major Pacffic Fleet Exercise (FLEETEX
85) as the model. Communication circuits and connectivities are identified. Information transfer needs are included
and a loading analysis of these needs is conducted. A communication timeline analysis is provided illustrating the
maximum  simultaneous requirements for the NFC/FCS operating with a Battle Force. and, operating during inde-
pendent operations. Communication sources supporting strategic, NATO and Alled tequitemants for the NFCHFCS
are also identified. Each communication circuit is characterized by one or more circuit identification number(s) which
represent a particular system or combination of equipment.

71079  Fleet Command Ship Exterlor Communicatlon Requiremants Study, Part 2 of 2, Tech Report
Naval Ocean Systems Center, 11/27/85, C

This section describes the approach for determining the communication support requirements for the Fleet Command
Ship (FCS). The communication requirements identified in Pan | were examined for all operational situations, also
outlined in Part ), A stressed communications scenario was evaluated for a Battle Force environment. The com-
munication circuits required to support the operational communication services for this stressed scenario were
examined along with additional circuits required for other FCS operating situations:

. Battle  Force environment
Independent OPS

- Impart periods

« Search and Rescue/Distress OPS
Strategic OPS

+ NATOOPS

FCS ECS hardware requirements were identified and hardware tranafated into apace, power and weight allocations.

71080  Fleet Command Ship Exterior Communlcatlons Requirements Study - Part 3 of 3
Vulnerability, Assessment
Systems Exploration, Inc., 1¢/17/85, C

This part of the Fleet Command Ship Exterior Communications Requirements study is a vulnerability assessment of
the communication services. The navigation systems assessment is conducted for each of the navigation systems/
capabilites. An assessment of the operational capability of the navigation systems/capabilites is made based upon
an ionospheric disturbance/EMP environment, an ECM environment, the satellite capability intact and the satellite
capability lost due to physical destruction. The assessment is made in a graduated sequence using the following
categories: Capability Lost, Reduced Capability, Not Affected, Not Applicable.

An assessment of satelite communications service and navigation capability alternatives is made based upon the
loss of satellites. An assessment is made if the alternative meets NFC/FCS mission requirements and if a technology
shortfall exists. # a technology shortfall is indicated, a supporting narrative provides rationale for that determination.
Figures and tabulated data are provided to support the assessments.
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71084 CONFORM Future Technology Assessment Ocsanography end Ocesnographic
Vassal Design, Final
NAVSEA 501, 03/86, C

The fundamental purpose of this report is 10 provide an introduction to oceanographic missians from the viewpoint of
both the requirements writer and the ship designer. As such, it is an attempt to create a basis for the communication
of mission requirements (and tochnobgical'.pressures) from the oceanographic vessel user communities to ship
designers and planners. Oceanographic missions fall into four general categories:

. Ocean Survey

+  Hydrographic (or Coastal Survey)
Oceanographic  Research. and

+ Naval Oceanography.

Each of these missions has its own distinct requirements, and calls for a different set of ship characteristics and
equipment. However, all oceanographic missions produce a single generic final product, namely information. The
Interim products vary in detail, but they can be rationally categorized in terms of the types of processes used to
produce them in accordance with the principles of group technology.

In general, five functions are involved in any scientific mission:

. Data Acquisition

- Data Handling

« Data Storage and Transmission

«  Navigation and Ship-Handling (supporting  “scientific’  process lanes), and
Habitability and System  Supports.

>

Using a systematic description of oceanographic missions in terms of processes, this study describes the history and
projected developments of the process lanes. The projection provides a basis for the prediction of future ship
requirements, and through those requirements. of ship configurations.

The group technology framework presented in this report is intended lo serve as a basis for a detailed database of
existing (and projected) oceanographic equipment, indexed by process lane. This base wil be useful in design n
developing a preliminary master equipment list of scientific subsystems, and for input to the weight @stimate, electric
plant load analysis, and fluids and HVAC design data. Such a catalog of equipment and systems would also serve as
a basis for updating parametric analyses of ship Impacts, incorporating developments in scientific gear. Appendices
included cover mission requirements statements for an ocean survey vessel, coastal survey vessel, oceanographic
research vessel, and a naval oceanography vessel; data acquisiton equipment, laboratory, workshop and stores
equipment and spaces; and, working deck areas and mission deck gear. Concluding remarks are included as well as
a technology forecast and discussion on future developments of the group technology analysis.

71085 Bistatic Sonar Reacquisition and Locallzation
Underwater Systems, Inc.,12/82,C

This report examines two bistatic sonar concepts for the reacquisiion and localization of a convergence zone contact
held on a towed array. The purpose of these Iwo systems is to first determine which convergence zone the contact is
located in and then to prowide sufficient localization for attack by LAMPS or a Surface ASW Standoff Weapon.

The assessments are well-supported by figures. Among those figures provided are detection areas covered in
different convergence zones, an average deep-water ambient-noise spectra, aspect variaton of submarine target
strength, explosive sonar spectra for different charge weights. average wvelocity’profiles, in different latitudes and in
different seasons in an area between New Foundland and Great Britain, increase of echo levels or volume reverbera-
tion ratio as a function of bistatic angle, sonobouy deployment sequence, detection ranges versus charge weight.
bistatic area coverage as a function of sensor separation, and geometry for localizing the contact using one of the
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systems. Tables provide listings of required source levels for electroacoustical projectors, required source levels and
charge werghts for explosive sources, sequence of events for use of one of the systems to support LAMPS, and a
breadboard system detection score for the same system.

71089 Advanced Base Repair Ship (ABR) CONFORM Design Risk Assesament, Praliminary
AME, fnc, 07131184, U

This report discloses an assessment of the risks associated with automating certain work centers aboard the
Advanced Base Repair Ship (ABR), a repair shipntender described in a CONFORM Feasibility Report.

Two separate ABA concepts were addressed in the ABR CONFORM Feasibilty Design Report. The first concapt is @
fully capable sel-propelled ship, a mobie Intermediate Maintenance Activity (IMA) similar to the latest destroyer and
submarine tenders. The second concept is a barge type platform with shop facilities only, a floating Shore inter-
mediate Maintenance Activity. Both ABRs could be tasked to provide intermediate lavel maintenance support to
surface combatants (nuclear and conventionally powered), auxiliaries and amphibious ships, nuclear submarines and
advanced ship and combat system technology.

This report investigates seven work centers of the ABR:

+  Metal Fabrication Center (Shipfitter, Sheetmetal. Welding Shop)
« Foundry
+ Sandblasting/Coating Center
Inside  Machine  Center
« Boiler/Pipe Center
+  Electrical Repair Center
»  Electronics  Repair  Center

Report findings have been produced in table format (appended) and are also contained in narrative summary in the
text of the report. Risks have been assessed (criteria provided) and consequences arising from the risks then
evaluated.

The report is not meant to provide design arrangements for the IMA industrial facilties nor for associated material
handling systems. Recommendations for R&D efforts and general discussion of priority of system automation are
included. These are based on years of previous experience in afloat IMA shop design and equipment selection. The
comments are general in nature because no quanttative study has been made concerning future afloat IMA workioad
which would permit more precise definition of the most fruitful areas of personnel and ¢oOst savings. The conclusions
and recommendations do however contain information which should be of assistance in planning future development
work and preparing plans for ABR shop automation.

71104  Analysls of Three Hull and Propulrlon System Candldates for FFX Surface Ships
DTNSRDC, C

Analysis of three candidate hull types - FFX monohul. SES and SWATH « has been conducted to estimate 1/3-octava
band signatures to provide estimation formulae and to provide tactical discussion of general and specific noise control
issues.  Signatures are provided, along with discussion of the probable noise sources, levels and frequencies affected
by the noise sonars. Figures and tabulated data are provided to support discussions.

71106  LVT Carrier Assessment
Declslon Engineering, 02/01/84, U

»
During FY82 many LVT carrier concepts were investigated and three were 'cl"loson as the best of the group. The
purpose of this study is to assess the relative value of these three concepts. Additionally, the LCAC is evaluated as a
LVT carier to determine its value when compared to the special purpose LVT carriers. The four vehicles evaluated
are (1) a steel SES assault craft with an LVT capacity of 10, (2) an aluminum SES assault craft with a LVT capacity of



9, (3) a steel SES ocean-going ship with a LVT capacity Of20, and (4) the LCAC (ACV) with a capacity of 3 L VT The
first craft has diesel engine prime movers whila the other vehicles have gas turbine powerplants.

A mussion effectiveness computer model is developed to evaluate these LVT carriers. The model computas the
mission success (fraction of LVTs thay land successiully on the beach) degraded by enemy action and the costs of )
ships and ship losses. Thrae measures of effactiveness (MOE) are computed for various enemy threat (gygis and

task force sizes. The three measures of effectiveness are defined as mission success probability divided by {|ggt

acquisition Cost. operational cost or mission costincluding losses.  Also an increment cost benefit analysis Was
performed. {naddition to the effectiveness analysis, the number of well deck s$pots required for the LVT carrier craft
s determined for some typical task force sizes. While the study does not investigate the details of the landing assault

operation, i! does model the key aspects of the engagements.

Provided are tables listing the LVT carriers studied. evaluation approach measures of effectiveness, ship casts. target
sizes, threat levels for long and short range missiles and the assessment results. Figures provide illustration of
mission profiles and a mission model flow diagram.

71109 Advanced Survivablility Systems for FY82 Surface Ship Continuing Concept
Formulation « Volume |, Draft
DTRC, 82, U

This report is a draft of the investigation of armor concepts for deckhouses under the Surface Ship Concept Formula-
tion (CONFORM) effort, fiscal year 1981. The task purpose was to Identify needs and possible solutions for super-
structure armor for cruisers, frigates and destroyers.

Potential weapon threat spectra are considered, from which are developed advanced multi-threat armor concepts.
Concept effectiveness is evaluated and the concept of ship design integration is investigated including the effects on
cost, design, producibility. and maintenance.

Those protection schemes considered are for countering external air blast or ballistc threats. This draft includes
figures to illustrate and support the armor concepts discussed, their estimated effectivaness against appropriate
conventional weapon thraats, the locations of their incorporation into design of a conceptual cruiser; and, the
consequent practicality, direct weight, growth weigh!, cost and impact are determined and illustrated.

71110 Advanced Survivabls Superstructure Concepts Application and Ship Impaet, Final
G&C, Inc., 01/83,C

This report describes the means and probable ship impacts of installing twelve armor schemes on US. surface
combatants. The CONFORM cruiser was used for the study due to #S non-specific ship character. The basis of the
study was that adding any weigh! to the superstructure would adversely impact various ship parameters and it was
deemed necessary to determine the degree of that impact and the best means to accommodate .

Tables support the proposed stand-off armor schemes and provide bassiine characleristics of the CONFORM
conventional cruiser, net armor effects with increased beam and with ballasting, and, net weigh! impacts due to the
beam increase option and due to the added ballast option. Figures illustrate the armor impac! options and perform-
ance versus added armor weight. Appendices afford weigh! and cost estimations, super-structure engineering, and
ship impact engineering.

71111 CGV Inboard and Outboard Profiles: Version 3, Drawings
NAVSEA, 01/01/82, U

Included in this complete packet of drawings for the CGV (3rd Version) are inboard and outboard profiles, deck
arrangements for all levels, body plan, and midship section.
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71113 CONFORM FY84 Multi-Product Shuttle Ship (MPSS) Technology Characterization
of Cargo Systems, Final
MAR, Inc., 0484, U

This report presents the findings of an investigation of the technology and equipment which will be required for MPSS
to adequately perform its mission. Trends and developing areas of interest are identified. Where requirements
beyond the scope of the currént or projected technology were found, R&D needs Ware established and are identified.
Three primary areas Of investigation were targeted: flexibility Of cargo mix, container utilization, UNREP and material
handling systems. The report covers many aspects of logistics, transfer systems (Fast Automatic Shyttleg Transfer
(FAST) System, current and future UNREP systems), on-board material handling systems and equipment, cargo
stowage, and, container and packaging technology. Design alternatives ara presented. RDTAE needs discussed
emphasize mission and logistics. the future UNREP systems and material handling. and stowage system.

The technologies herein presented are well-supported through figures and tabulated data. References are provided.

71141  Surface Ship CONFORM Battie Group Escort (CGV) VSTOL Varlants Monahull
Design Feaslbility Study, Final
SEA 501, 07/88, c

The CGV design is one of several studies produced each year by the Surface Ship CONFORM program to provide
OPNAV with alternative feasible total ship concepts for the future and to provide RIO planners with feedback
regarding the future total ship impact of R&D afternatives.

The concept and requirements for the CGV were developed as part of the OP-36 ARernative Batfle Group Concept
Study (ABGCS). The stimulus for the VSTOL CGV was a set of studies that showed the need for future battle groups
to deploy large numbers of extremely long range offensive and defensive missiles in concert with high endurance
surveillance and targeting VSTOL  aircraft.

A unique aspect of this particular CONFORM study was to develop candidate designs using three diverse hull forms,
namely a conventional monohul, a Small Waterplane Area Twin-t-ful (SWATH), and a Surface Effect Ship (SES).

This report describes the monohull version of the CGV VSTOL. Included is discussion of mission requirements; the
technology base; ship design description, including payload/platform performance, configuration description of
payload and platform. margins, hulform, weights and space, stability and seakeeping; systems engineering; subsys-
tem description: and, R&D needsiechnical risk concerning hull structure, propulsion, electric plant, command and
communication, auxiliary systems, outfit and furnishings and armament. The design description summaries are
well-supported by figures and tables. Appendices provide general arrangements, space and weight estimates,
APU-powered speed estimate, and an analysis of the anti-air warfare (AAW) capability of the VSTOL Aviation Guided
Missile  Cruiser {CGV(V})). Recommendations and concluding remarks are included.

71188 CONFORM Feasibllity Design Report « Arctle ACV, Flnal
SEA 501, 09/01/85, c

This report documents the results of the FY85 Surface Ship CONFORM Design Study for an Air Cushion Vehicle
(ACV) suitable for submarine replenishment and general search and rescue duties in the Arctic. Two complete
feasibility designs were developed. The first design was developed with aid of the CONFORM ACV Design Synthesis
Math Model. The second design evolved as a derivative of an existing U.S. production craft the LCAC, and as such
offered a lower risk, but less capable, approach.

The report documents the study’s objectives, approach and background Arctic ACV experience, mission require-
ments, the technology base, design description, subsystems description, R&D needsAechnical risk, conclusions and
recommendations. CONFORM level requirements, environmental factors, computer input and complete output for a
selected concept design, lessons learned from AACV operations, sea ice conditions influencing ACV base selaction,
and a summary of CONFORM technology, design and operational innovations and RDT&E needs for CONFORM
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AACV's are included as appendices. The figures and tables afforded are of & comprehensive group supporting the
key design technologies, including parametric and sensitivity studies.

71192  Technology Trends for Propulsion Plants for U.S. Navy Ships, Final
BLA, inc., 06/82, U

This report documents the state-of-tha-an of soma technological aspects of the propulsion machinery of cyrrent U.S.
surface combatant ships and attempls to make projections for future devalopmants. A series of Technology Data
sheets are included which present the data accumulated in a concise manner and which provide aigorthms or
procedures which are intended o be suitablefor use in ship design-synthesis programs. As turther information
becomes available, it is anticipated that the Technology Data Sheets should be expanded and updated.

71259 CONFORM Feasibllity Design . Fleet Command Ship « Final Report
SEA 05, 12/01/86,C

This report describes a study to define a feasible command ship. of new constructions. for a numbered flgat arm-
mander and to direct research and development by identifying shortfalls i technology so that anticipated needs can
be met. The report includes mission requirements; description of the technology base, design approach and
subsystems; and R&D needsAschnical risk, conclusions and recommendations. The CONFORM Jeve! requirements,
general arrangements, and two-digit weight and area/volume summaries are included as appendices. Graphically
represented are inboard and outboard profiles, midship scantlings and configuration, a machinery box sketch and
helo and RPV facilities schematic. Tabulated are manning and accommodations, a two-digit weight summary,
single-digit areativolume summary, propulsion and electrical plant weight summary, electric bad summary and
extenor communication  system  requirements.

71260 FY83 CONFORM Feaslbility Design Study « ASW Destroyer » DS{X), Final
SEA 05R, 01/01/87, C

This report summarizes resufts of a study of an Anti-Submarine Warfare (ASW) destroyer which employs advanced
sonar  systems, W/STOL aircraft, ASW stand-off weapons, and defensive mine-laying capability, allowing the ship 10
operate independently or as part of a Surface Action Group (SAG) or Carrier Battle Group (CVBG). This ship s
envisioned as a potential replacement for the DO 963, offering enhanced ASW detectron and prosecution capabilities.
Such a platform. with S3-contigured V/STOL aircraft, has been shown to offer a promising approach to achieving
attribution  of hostile submarines operating against a CVBG in the open ocean. Four different designs were devel-
oped to satisfy the DS({X) mission: a monohull. a Small Waterplane Area Twin Hul (SWATH), a Surface Effect Ship
(SES) and a SES catamaran (SECAT).

The report describes the general requirements, technology base, design approach, subsystem descriptions, R&D
needs/technical risk, general conclusions and recommendations for each of the four ship designs. Included as
appendices are the CONFORM level requirements, general arrangements, 3-digit weight estimates, areavolume
estimates, combat system performance, V/STOL aircraft analysis and electric drive information. Graphically repre-
sented are war and peacetime speed-power distributions; combat syst@m connectivity; sonar equipment location;
SWATH acoustic apertures; VDS and weapon suite for the SWATH; monohull body plan; baseline propulsion plant;
SES drag-velocity curves; speed-power curves for sea states 3 + 6; SES and SECAT midship section; and apropul-
sion plant schematic for the SES DS(X). Tables are included as supportive representation of key design
technologies.

71290 Surface Ship Contlnulng Concept Formulation (CONFORM) FY86 Feasibllity Design
Study, Final Report, NATO ASW Hydrofoil
DTRC 1222, 10/85, C

The NATO ASW Hydrofoil is a feasibility level design that meets the performance requirements as defined in the

"Outline NATO Staff Target for a NATO Open Ocean Hydrofoil.” The ship is designed to meet the operational
requirements, to minimize the technical risks, and to reduce costs. All major systems and subsystems are identified
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and described. Performance predictions have been made; survivability and vulnerability, and, ship interfaces and
limtations are discussed. Technical risks areidentified and evaluated. Also provided are logistics considerations and
iifecycle cost estimates. Appendices provide a J-digit weight breakdown. areasvolume summary, manning analysis,
hydrofoil propulsion system Summary, electric load analysis. afternate combat system equipment analysis, baseline
combat system equipment description. foil/strut matenal description and fabrication technique, and weight impact
studies. Concluding remarks and recommendations ar@ included.

71293 FY86 CGBL Continuing Baseline Design Report, Final
SEA 501, 01/87, C

The objectives of the FY86 CGBL efforts were to define the CGBL baseline design. establish a procedure for
assessing new features and technologies. and establish a procedure for updating the baseline design. (Once these
procedures are established, the baseline design will be updated every 3 years, with assessments being carried out in
the interim to determine which feature/technologies to include in the new baseline) This report describes the CGBL
FY86 baseline design only.

In detail this report covers mission requirements; the technology base including projected technology dates and
technical risk constraints; ship design description including combat system/platform performance, configuration
description of combat system and platform arrangements, margins, manning, weights and Space analysis. stability
and seakeeping, and systems engineering including a cost assessment; subsystem description: and, R&D needs,
technical risks, and assessments. These areas covered are fully supported by graphics and tables. Appendices
provide ship arangement drawings. weight estimates, structural —analysis, space report, machinery arrangements.
endurance fuel calculations and the seakeeping analysis. Recommendations and concluding remarks are also

included.

71326 NATO ASW SES CORVETTE, Vol. |, Final
NAVSEA 50151, 09/86, C

A 1950-ton corvette was designed for NATO SWG/6. It was one of three ASW SESs designed by the USA, France,
and the UK. itis ahighL/B ratio craft of high speed. Its mission is to escort surface convoys and provide them with
ASW protection. The design is presented to the Feasibility level of detail, where principal characteristics, per-
formance, subsystems, survivability and vulnerability, and ship interlaces and limitations are summarized with
complete support from figures and tables. Appendices (Volume II) provide description of the employed sonar system,
propeller design, the structure design with a comparison of structural scantlings, the auxiliary systems, a weight
estimate, areafivolume summary, and structural drawings provided by the Federal Republic of Germany. Lift-cycle
cost estimates, technical risk and recommendations are summarized;, concluding remarks are induded.

71327 NATO SES ASW Corvette, Volume |, Appandices, Final
NAVSEA 501, 05/86, U

A 1950-toncorvette was designed for NATO SWG/6. It was one of three ASW SESs designed by the USA, France,
and the UK. it is a high L/B ratio craft ol high speed. Its mission is to escont surface convoys and provide them with
ASW protection. The design is presented to the Feasibilty level of detail in Volume I, whore principal characteristics,
performance, subsystems. survivability and vulnerability. and ship interfaces and limitations are summarized with
complete support from figures and tables.

This volume provides the appendices which support the detailed feasibility design of Volume|, The technologies
covered as appendices are:

« Propeller design
+ Structural design
Comparison  of  structural ~ scantlings
. Criticality analysis
- Drainage system
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HVAC system

Fresh water system

Fuel system

Compressed air/nitrogen  system

Fire  extinguishing  system

Hydraulic ~ system

Rafrigeration system

Waight estimate

Areal/volume summary

Bell-Textron report (propelier design)
Sulzer-Escher Wyss report (propeller design}
Structural drawings (provided by the Federal Republic of Germany)

71328 CONFORM Technology Characterization and Ship Impact Assessments of Tachnologies
Applicable to DDG 80 Design
NAVSEA, 06/81, G

This report describes technology innovations and technology surveys which have been explored by the CONFORM
Program and summarized in the 1985 CONFORM Compendium of Ship Designs and Innovations and which are
oplicable to DDG 80 design. It also contains Technology Characterizations developed for the 1987 CONFORM
sompendium which also support the Ship R&D Strategy Team intiative.

71388 Applicatlon of Ice Strengthening Crlterla to Surface Ship Feasibility and Preliminary
Design Studles, Final
DTRC 1222, 09/86, U

This report evaluates the teasibility of usingce strengthening criteria for monohull, surface combatants during the
feasibility or preliminary design stages. A literature search was conducted to determing what ice strengthening
criteria are presently in use, both commercial and military. Based on an evaluation of these criteria, a design
standard was chosen and applied to a notional surface combatanmt, The resultant changes were analyzed using the
Advanced Surface Ship Evaluation Tool (ASSET) ‘0 determine the total ship impact. Graphical support includes
design ice pressure comparison for constant power. and for constant displacement, an ice belt comparison, a notional
DDG shell expansion drawing, and illustration of structural weigh! addiion versus design ice pressure. Among the
information included in tables are comparison of plating and framing factors of safety, ice bad design pressures and
the load baring capacity of the DOG-51 plating and framing, structural weight additions, predicted stability changes,
and, weight and CG changes. Appendices provide sample calculations. an ice strengthening criteria summary, ice
terminology and ice climatology information. Conclusions were made regarding the applicability of ice strengthening
critenia in early stage design.

71389  Three Conceptual Designs for Short Takeoff Arrested Landing ASW/ASUW Aircraft, Final
DTRC 1660, 08/86, U

Thres conceptual designs for short takeoff arrested landing (STOAL) aircraft capable of conducting ship-based
antisubmarine warlare/antisurface warfare missions are reviewed. Designs include both mechanical and propulsive
lift systems Propulsive lift systems reviewed are based on the circulation control wing concept combined with upper
surface blowing or a deflected slipstream. The impact o! the lft system and propulsion system of each design on the

deck length and wind over deck raquired for takea! 1s icentfied. Fo- the three designs the length of the deck run
roouired for takeoff varied from 800 feet with the assistance of a 4-deg bow ramp lo less than 400 feet. Figures

provide illustration of the Lockheed STOAL aircraft design, the circulation control wing concept, lift-drag comparisons
for a conventional and circulation contro! wing, various takeoff performance analyses of the circulation control wing,

and a twin-engine configuration of the circulation ccntrol wing.
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71399 CONFORM Feaslbltity Design Mobllization Frigate (MOBFF), Final
SEA 501, 01/87, C

Ounng Total Mobilization there will be a need for a large number of escort ships to replace or supplement those
existing at the outbreak of hostilities. The Mobilization Frigate (MOBFF) is a design for such an escorn with the
emphasis on rapid producibility at third-tier shipyards. The report proposes @& design plus several alternatives that
employ off-the-shelf components and more easily produced hulforms. An examinaton of the U.S. industrial base
with respect to shipbuilding and specific charactaristics that make ships more readily producible, are included.
Graphical support include monohufl variants, profiles and fevel arrangements, weapons and sensors, proposed diesel
and gas turbina drive systems, body plans. floodable length curves and midship section. For the SWATH variant
principal dimensions, weapons and sensors, and an outboard profle are provided. Tabulated data for the monohufl
variants include a single-digit weight comparison, area summary, a transverse stability comparison, shipbuilding
costs, and alerations of the FFG 7 combat suite to sui the MOBFF. Design characteristics and a single-digit weight
estimate is included for the SWATH MOBFF variant.

71400  Surface Shlp Continulng Concept Formuhtlon FY83 Feaslbility Design Study
Battle Group Escort (CGV) VSTOL Variants, Final

G&C, Inc., 06/87, C

The CGV design is one of several studies produced each year by the Surface Ship CONFORM program to provide
OPNAV with alternative feasible total ship concepts for the future and to provide R&D ptanners with feedback
regarding total ship impact of R&D alternatives. This report describes the study results of three designs for a Battle
Group Escort (CGV), an AEGIS cruiser with the capability of supporting a limited number of short take-off and vertical
landing (STOVL) aircraft. Detailed information on each design can be found in the appropriate volume:

Volume | Comparative
Volume |l Monohull Design
Volume 1l SWATH Design
Volume IV SES  Design

The designs are well-supported by figures and tabulated data Among those figures provided are various aircraft
dimensions, combat system arrangements. body plans, structural sections, machinery arrangements for each design,
and a combat system block diagram. Tabulated data include summary characteristics of the CGV variants, HM&E
equipment rigks, Wweapon suite equipment plan, aircraft spotting summary, endurance capabilities, margins, manning,
weight estimates, area summary, survivability features, maintenance area requirements, and a summary of major
powering machinery equipment for the three designs. Technical risks are discussed for SWBS groups 100 - 700. An
assessment is provided along with recommendations and concluding remarks.

71401  Surface Ship CONFORM Battle Group Escort (CGV) VSTOL Varlants SWATH DesIgn Feasibliity, Final
SEA 501, 04/87, c

The CGV design is one of several studies produced each year by the Surdace Ship CONFORM program to provide
OPNAV with alternative. feasible total ship concepts for the future and to provide R&D planners with teedback

regarding the future total ship impact of R&D alternatives.

The concept and requirements for the CGV were developed as part of the OP-96 Alternative Battle Group Concept
Study (ABGCS). The stimulus for the VSTOL CGV was a set of studies that showed the need for future battle groups
to deploy large numbers of extremely long range offensive and defensive missiles in ¢oneert with high endurance
surveillance and targeting VSTOL aircraft.

A unique aspect of this particular CONFORM study was to develop candidate designs using three diverse hull forms,
namely a conversational monohull, a Small Waterplane Area Twin-Hull (SWATH), and a Surface Effect Ship (SES).



This report describes the study results of the Smail Waterplane Area Twin-Hull (SWATH) CGV VSTOL version. The
SWATH design descnption is well-supported by figures and tabulated data. Among those figures prowded are
vanous aircraft dimensions. combat system arrangements, body plans. structural sections, and machinery arrange-
ments for the SWATH dwgn, a combat system block diagram, countermeasure and launching system, torpedo
defense system, towed array handling. equipment and subsystem Hlustrations, aircraft elevator concepl, and a hlgh
energy laser weapon system. Tabulated data include summary charactenstics and key features for the SWATH,
HM&E equipment risks, weapon suite equipment plan, aircraft spotting summary. endurance capabilities, margins,
manning, weight estimates, area/volume summary, Survivabilty features. seakeeping criteria, communications
equipment required for the SWATH, and a summary of the auxiliary systems for the SWATH. Technical risks and an
assessment are provided along with recommendations and concluding remarks.

71402  Surface Ship CONFORM Battle Group Escort (CGV) vsToL Varlants ses Design
Feasibility study, Final
SEA 05, 04/87, c

T:e CGV design is one of several produced each year by the Surface Ship CONFORM program to provide OPNAV
with alternative feasible total ship concepts for the future and to provide R&D planners with feedback regarding the
future total ship impact of R&D alternatives.

The concept and requirements for the CGV were developed as pan of the OP-96 Alternative Battle Group Concept
S. 1y (ABGCS). The stimulus for the VSTOL CGV was a set of studies that showed the need for future battle groups
to eploy large numbers of extremely long range offensive and defensive missile in concert with high endurance
s. veillance and targeting VSTOL aircraft. -

A unique aspect {0 this particular CONFORM study was to develop candidale designs using three diverse hull forms.
namely a conversational monohull, a Small Waterplane Area Twin-Hull (SWATH). and a Surface Effect Ship (SES).

This report describeés the study results of the SES v&isi0n CGV VSTOL design. The SES design description is
well-supported by figures and tabulated data. Among those figures provided are various airctaft dimensions, combat
system arrangements, body plans, structural sect:ons, and machinery arrangements for the SES design, a combat
system block diagram, countermeasure and launching system, torpedo defense system, towed array handling,
equipment and subsystem illustration, aircraft elevator concept, and a high energy laser weapon system. Tabulated
data include summary characteristics and key features for the SES, HM&E equipment risks, weapon suite equipment
plan, aircraft spotting summary, endurance capabilities, margins, manning. weight estimates, areavolume summary,
survivability features, seakeeping criteria, COMMUNICAtions equipment required for the SES. and a summary of the
auxiliary systems for the SES. Technical risks and an assessment are provided along with recommendations and
concluding remarks.

71403 Landing Fire Support (LFS) Ship Design Study, Technical Report
DTRC 1222, 10/86,C

Feasibility design study results for several Landing Fire Support (LFS) ship alternatives are presented. Ship alterna-
tives include five new-construction designs for five unique combat suites and two merchant ship €ONversiONs to
accommodate two of the combat studies. These studies are sponsored by the Surface Ship Continuing Concept
Formulation (CONFORM) Program. The Landing Fire Support Ship concepts in this study provide a.single-mission
solution to the requirement for providing amphibious assault fire support for the pre-assault, a$$ault, post-assault
phases of an amphibious operation.

71404  NATO Naval Armament Group Speclaf WorkIng Group 6 (SWG/6) on Advanced Naval Vehicles,
Assessment of Point Designs, Volume 1 Synopsis, Draft

NATO Naval Armament Group, 08/87, C

This report is a synopsis of the rgsulls of an assessment study conducted by Special Working Group 6 (SWG/G) of
the NATO Naval Armaments Group (NMNAG) in an attempt to provide a sound basis upon which nations can decide
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on their future involvement in the area of application of Advanced Naval Vehides to the NATO Anti-Submarine
Warfare (ASW) mission. The nations developed Outline NATO Staff Targets (ONSTSs) with principle emphasis on
ASW requirements. Each ONST. however, exploited each platform’s unique characteristic3 and included different
performance goals and thresholds. These ONSTs were subsequently approved by the NNAG. Five nations
developed pre-feasibility tevel Point-Design Studies,” based onthese ONSTSs. of five ships. The designs initially
included three SES developed by the United Kingdom. France, and the USA with input from the Federal Republic of
Germany, on8 Hydrofoil developed by the USA and one SWATH developed by Canada with USA input. Subsaquent
to initial assessment, the study was expanded to include, where possible, a Spanish SES design and a Canadian
Low-Cost  Hydrofoil  option.

Eftectiveness, life-cycle costs. devebpment needs and feasibility of the point designs are addressed. Included
throughout the synopsis as comparative baselines are conventional monohull frigates and destroyers. Where
information was made available. comparative data on the US. FFG 7, the US. DD 963. the NFR 90. the Italian Lupo
class, the Spanish Descubierta class, the Canadian Tribal class and representative French and UK monohulls are

included.

71405 NATO Naval Armament Group Special Working Group (SWG/6) on Advanced Naval Vehicies
Assessment of Point Designs. Volume I, Assessment, Draft
NATO Naval Armament Group, 08/87,C

This document is a draft working paper to report the status of the work performed by Special Working Group 6

(SWG/6) of the NATO Naval Armaments Group (NNAG). The purpose is to assess the feasibility, effectiveness and

cost d the Advanced Naval Vehicles (ANV) which have been designed at the pre-feasibility level of detal by member
nations of SWG/6. Results of work concluded by Canada, France, Germany, Italy, Norway, Spain, the United
Kingdom and the United States in effort lo provide recommendations by which nations can decide upon their future
involvement in  NATO applications of ANV technology are summarized. SWG/ work on this particular project was
initiatd in 1984 with the development of Outline NATO Staff Targets (ONSTSs) for Hydrofoils, Surface Effect Ships
(SES) and Small Waterplane Area Twin-Hull (SWATH) ships, each ONST describing a multi-mission capability with
emphasis on Anti-Submarine Warfare (ASW). The objective was to assess the feasibility of increasing the opera-
tional capabilities of NATO Naval Forces by augmenting existing and planned forces with now platforms capable of
operating at high speed and maintaining high mission capability through improved seakeeping under all sea
conditions.

The several designs developed by SWG/6 at the pre-teasibility lovel of datail, are accessed as to their military value,
affordability and technical feasibility. The development needs for each are identified and most of these are currently
being pursued by one or more member nations. The SWQG/6 group believes rhe product of their cooperation effort is
a sound basis of data and analysis from which the feasibility phase for NATO ANV Corvettes can be proceeded into
whanaver a convergence of national interests so indicates.

71406 CONFORM Innovatlons and RID Needs Applicable to Future Frigate Design, Draft
BLA, inc., 04/85, C

The NAVSEA Surface Ship Concept Formulaion (CONFORM) program has since 1980 produced a large number of
whole-ship advanced-technology design studies involving ship hull, machinery and electrical (H,M&E), and combat
system innovations.

This report, prepared for NAVSEA/DTNSRDC, provides a categorized summary of the results obtained and the status
of a total of §{impact assessment and technology forecasting studies which were conducted under CONFORM

funding and which are applicable to the design of future U.S. Navy frigates and for which RDT&E needs have been
defined.
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71407 The CONFORM Program Ship Exploratory Design Study end ASW Suitss of ihe Future
NAVSEA Q5R, 08/29/85, C

This report describes the results of a survey of the independent research and development programs of the major
U.S. manufacturers of the anti-submarine warfare (ASW) systems. Also provided is an analysis of a suitable ASW
system for various proposed platforms. An appraisal of the impact of new engineering technologies on the desgn of
future Naval warfare ship systems is also included.

71466  The Impact of Electronics Warfare on Future Ship Designs, Draft
JAYCOR, 04/15/86, U

To a great extent the availability of Electronic Warfare (EW) systems for the future surface vessels depend on the
foresight of the system manufacturers. Tnis report describes the results of the examination or gxisting EW technol-
ogy. including the independent research and development (IR&D) programs of a major US manufacturers of EW and
Command, Control. Communications and Intelligence (C’l) systems. investigation of the feasibility of developing a
shipboard Electronic Battle System (EBS) and the impact of an EBS on the current Surface Ship Continuing Concept
Formulation (CONFORM) Program ship designs. The study attempts to assess the applicability of current gW
systems and developing technologies to future surface ships, and to investigate current corporate independent
reserach and development (IR&D) programs suitable for inclusion in EW systems.

71447  Surface Ship CONFORM Shallow Water ASW Ship (ASWPC), Final
NAVSEA 501, 08/87, C

The ASWPC design is one of several studies produced each year by the Surface Ship CONFORM program to

provide OPNAV with alternative feasible total ship concepts for the future and to provide R&D planners with feedback

regarding the future total ship impact of R&D alternatives. The ASWPC design was propased as a look at the needs
for combating submarines in shallow coastal wafers contiguous to the continental U.S.

This report describes the results of a monohull and surface effect ship (SES) Shallow Water ASW Patrol Craft.
Figures include general arrangements, profile and plannings for both variants, resistance and power versus speed for
the SES in various seaways, structural midship section for the SES, machinery arrangements for various configura-
tions for the monohull, and, a baseline plant machinery arrangement for the SES. Tables provide summary charac-
teristics; SES maximum sustained speed and maximum hullborme speed (with electric and direct drive) in various
seaways at full-bad displacement; design acquisition margins; area/weight summaries; machinery plant weight
estimates and plant characteristics; and, the ASWPC combat system. Appendices include life-cycle costs, propeller
trade-off study, and ASWPC shallow water conditions.

71448 Surface Ship CONFORM Technology Engineering Electric Power Distribution, FInal
D&P, 09/86, U

The CONFORM Program is investigating advanced concepts for Naval ships and the associated technology required
to design and produce them. To assist in this goal, in-process and planned Navy electrical power system/component
and companion power system protection and control technology development programs for possible application to
postd 995 ship acquisiions were identified. Their program objectives, payoffs, products, current status, life cycle
managers and performing activities are given. Estimated size, cost and weight payoffs are given in quantitative terms
where available. Recommended additional efforts are detailed.

71530 CONFORM FY86 Feasibliity Deslgn Study Addendum NATO SES ASW Corvette, Flnal
NAVSEA 50151, 05/01/87, C

In response to the NATO SWG/6 Chairman's Assessment Team, the U.S. SES designer has presented additional

data on seakeeping, cushion airflow, resistance, and stabilty. The data supports the original predictions in these
areas. Additional data is also provided on weight, which shows that the SES uses different systems and procedures
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from conventional ships. These differences are identified and highlighted. The ship impact of staying with conven-
tional practice is aise given. Supportive figures include the NATO ASW SES body plan. the SES modalled as a
SWAM, sea state 0, hullborne resistance, and a lift fan tHow-speed curve for heavy ship ‘test condition at varpus fan
rprns.  Tables provide the SES principal characteristics, hullborne drag values, cushion air flow versus sea state
characteristics, wave pumping calculations and weight estimates for SWBS groups 200,300, 500 and ggg. Provided
as appendices are seakeeping estimation results, lenticular hull resistance prediction, and, SWATH resistance
estimation and tool validation pbts.

71631 FY86 Contlnuing Concept Formulation (CONFORM) Varlable Mission Alrcraft
Platform Feasiblity Study, Finat
G&C, Ing., 08/87, C

This report summarizes the results of a study of a Variable Mission Aircraft Platform (VMAP)} which has the capability
to operate different types of aircraft as its mission changes. By using different airwings, the VMAP could support CV
Battle Groups, Surface Action Groups, Underway Replenishment Groups, Amphibious Groups, or act as an escort to
convoys. Two hulforms were developed, a monohull and a Small Waterplane Area Twin-Hull (SWATH).

The report covers mission requirements, the technology base. ship design description and subsystems descriptions.
The ship design description includes payload/platform performance, aircraft support facilites and platform arrange-
ments, margins, manning, weights and space, stability and seakeeping, and, systems engineering. Fgures and
tabulated data fully support the report's summarization of the study results. Appendices include weight and space
estimations, machinery studies, seakeeping support, aviation facilties and general arrangement drawings.

71573 CONFORM FY85 Feasibilty Design Study, Final Report, SWAM T-AGX
NAVSEA 501, 09/87, C

This report documents the results of the FY85 Surface Ship CONFORM Design Study for a SWATH T-AGX using a
common hull approach. The report includes designs for four ship types (T-AGOS, T-AGI, T-AGOR and T-AGS) all
designed to a common hull with common subsystems. The study is one of several design studies produced each
year by the CONFORM program to provide OPNAV with alternative feasible ship concepts for varying 1QC's and to
provide R&D planners with feedback regarding future total ship impact of RID alternatives.

The report discusses in detail mission requirements, the technology base, ship design description and subsystems
descriptions. The design description covers payload/platform performance and arrangements, performance and size
margins, manning, hullform size, weights and space, stability and seakeeping and system engineering including
acquisition and life~cycle costs. Appendices are provided to detail the weight and space estimates, the structure,
seakeeping and damage stability analyses, and the cost analysis. Figures provide inboard and/or outboard profiles
and deck arrangements for the four designs, and, struthaunch and lower hull plans far the T-AGOS and T-AGOR
designs. Tables afford T-AGX design and operational parameters, and performance margins and accommodations:
also provided are one-digit weight estimates for each of the four designs, A sensitivity analysis, technical validation/
assessment, and a military effectiveness assessment are provided in the text. References, recommendations and
concluding remarks are also included within the report.

71913  Surface Ship Continulng Concept Formulation (CONFORM) Advanced Mabllization
Corvette {AMK) Feasiblilty Design Study
DTRC 1222, 07/87, C

The Advanced Mobilization Corvette (AMK) feasibility study sought to detegmine whether a high speed ASW escort
for the T-AKR 287 class could be developed and if the design developed could be produced under mobilization
conditions. A feasible design is presented along with a sonar system and operational scheme to protect the PAKR
287 from submarines. Assumptions used for the development of the design are included in the report. Advanced
technology applications are noted and developmental risks are presented. The mobilization aspects of the AMK are
analyzed; resulting conclusions are discussed. The design study herein reported is well supported through graphics
and tabulated data. Among the figures included for the AMK are inboard and outboard profiles, midships and
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structural midship sections, speed-time profiles. speed-drag curves for various seaways, pitch, roll and vertical
accelerations for different seaways, superstructure and deck arrangements. propulsior arrangement, and a power
system schematic, included in tabulated data are life-cycle, investment, and annualized operation and support cost
estimates. Among the appendices afforded are weight estimates. area‘’volume summaries and a sonar system

‘capability description.

Input to CONFORM SWATH LPH Draft Final Report

This report is a draft version of the documentation for CONFORM point design of a SWATH LPH, intended to be the
SWATH equivalent of the lwo Jima (LPH 2) class monohull. Certain significant parameters and sgctions are missing
from the report, underscoring its status as a ‘draft’. Notable among the missing sections are Conform Level Require-
ments, schedule information, R&D needs and technical risk constraints, propulsion margins and seakeeping informa-
tion. All requirements and constraints were the same as those used in designing the LPH 2 monohull, except for
those specifically applicable to the SWATH configuration.

The propulsion system utilizes LM 2500 gas turbines. These drive into a reversible combining gear with a TOSI
coupling to supply the reversing function. The combined output drives into a contrarotating epicyclic gear, which then
drives a set of contrarotating propellers. The electric load, assumed the same as the LPH 2 monohull, is supplied by
four 2500 KW generators (type not specified) and one 1500 KW emergency generator. Command and control,
auxiliary systems, outfit and furnishings and armament were essentially taken directly Irom LPH 2. Fuel loads were
derived from the SWATH resistance output and the installed machinery specifications.

The bulk of the effort was concentrated on hull structural design. Seven ‘midship’ section models were developed
using the (referenced) Structural Synthesis Design Program (SSDP). This development required extensive iteration.
The design loads used and a midship section sketch, showing longitudinal and transverse structure, are included in
the text. An appendix is attached showing the results of the section calculations. Appendices are also included for
general arrangements sketches, weight estimates, space estimates and a (very) rough cost estimate. Referencas
are included to substantiate the design methodology used. Conclusions include discussion on seakeeping. powering,
and damaged stability.

CONFORM Feasibllity Deslgn Draft Report High Speed Salvage Tug ATS (X), Draft Final

This draft report documents a comprehensive feasibility study for a high speed salvage tug. After the Falklands
conflict t became apparent that a vessel was needed which was capable oi operating with a battle group to conduct
emergency repair and firefighting, and to tow casualties out of the immediate battle zone. The ARS 50 class comes

close to meeting some of the ATS (X) requirements and was used as a point of departure for the ATS (X) design.
This study developed two variants, a menohull and a SWATH, having as much commonly as possible. Significant
differences were draft, seakeeping and aircraft capability. The following approach was used for the study:

«  Future salvage/rescue mission scenarios were investigated.
Platform requirements were developed from these sgcanarios.
Current commercial and recently developed Navy technology were investigated.
The above were combined to produce feasibility level ship designs for both variants.

The designs were developed using the NAVSEA SWATH synthesis program for the SWATH variant and traditional
manual means for the monohull. Standard CONFORM margin requirements and normal NAVSEA design practices
were assumed. ABS standards were used for non-mission essential areas.

Detailed discussions for mission requirements, technok)gy base, ship design descriptions, subsystems, and R&D
needs/technical risks are included.

The concept of operation, ship functional requirements, threat environment, environmental factors and mission
scenarios are outlined. Technical risk constraints and the projected technology considered and ysed are discussed.



The use of a large SWATH is not considered to be projected technology. The capabiliies and characteristics of both
ship types are described in detall in sections covering payloadiplatform performance. configuration, Margins, manning
and size. Stability and seakeaping and systems engineering sections are cafled out but not jn¢luded. Hull structure,
propulsion plant, electric plant, command and surveillance, auxiliary systems, outft and fumishings, armament (small
aims only) and loads are addressed for both ship types. Specific areas in which R&D effort will be needed are listed
and explained. These are categorized a$ either fundamental risks (basic unanswered quastions), or developmental
or programmatic risks (performance. time, cost). Fundamental risks are judged to be entirety related to the SWATH
configuration.

No speciic technical or military effectiveness assessment was performed but both ATS (X) variants are judged to
meet CLR requirements. A number of issues were raised during study review regarding the requirements ysed to
develop the designs in areas of firefighting, weight handling, diving ice strengthening and station keeping. Concly-
sions and recommendations sections are called out but are not included.

Appendices are included, some of which are ‘stand alone” reports, for the following: CONFORM Level Require-
ments, General Arrangements (both ship types), Weight Estimate (both ship types). Space Estimate (both ship
types), Technology Assessment for Auxiliary Systems, Propulsion and Electrical Machinery Trade-Off Studies
(monohull only), Self Erectable Lifting System Study, 35 ft. Workboat Study, and HSLA Sensitivity Study. A list of
references is included for the study itself and for soma of the appendices. Some information is incomplete, for
example missing tables, an occasional missing value, and the conclusions and recommendations sections already
mentioned, underscoring the draft nature of the report.

A Review of the Hydrodynamic and Seakeeping Characteristics of the Surface Effect Ship, Draft
BLA, Inc., 05/15/85, u

This report provides a comparison d future predicted surfaca effect ship (SES) performance with proven, full scale
SES performance. This is done so that the SES predictions can be evaluated against proven performance and not
other prediction methods (although there is some scaling involved). Comparisons are provided in the areas of speed
and power, hulform, seakeeping, and on-cushion stability. Extensive plots of speed-power and speed-drag are given
along with plots of resistance versis troude number, installed power versus displacement. and planform density
(A/{LOAY’B) versus length-to-beam (L/B) ratio. Pages 48 - 61 (seakeeping and stability) are missing as well as
sections on side hull shapes. Conclusions are made as to current and future technologies, even for sections not
included.

Simulation and Analytical Resulls AFOE Candidate Lighters Year 2005 Operations
ORI, Inc., 1213/84, U

The tighterage modelling program E-LOTS developad by the Army is used in this report ¥ compare the lightaring
performance of existing equipment (baselines) such as LCU, LCM8, CSP+1, LCAC gnd LACV-30 with future
technologies such as 70-ton subhump, 150-ton s&hump, 15@-ton sub/ever hump, 300-ton subhumg, and stretch
LCAC hoverbarges (HB).

The report proposer two possible scenarios for lightaring and runs comparisons for weight limitations. volume
limitations, craft charactristics, operational differences, interface times, offloading times, number of ships required.
and craft productivities (avg. tonnesscraft/day). Conclusions are presented as to which lighter shows the best
performance.

An Estimate of Deslgn Loads for the Interface Joint of an SES Tug/Barge, Final
BLA, Inc., 02/82, U

In order to develop design configurations for a tug-barge interface joint on the SES rapid deployment force push-tug/

barge (described in DTNSRDC Oct 81). an estimate of loading at the tug/barge interface was needed. This report
attempts to correllate the limited available data and develop a generalinterface loading without model testing the
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configuration. Data from previous experimentation is presented (bending moment, shear, acceleration plots) with
comparisons of ship characteristics and comparative limitations. A method for obtaining very approximate forces and
moments 1s derived with a notation that more exact valu@$ demand model testing.

CONFORM -« Level Requirement (CLR) Technology Characterization (T-) Sectlon for the
CONFORM 1986 Landing Ship Combat Support (LSCS), Final
BLA, Inc., 12/85, U

Racommendations are made for the contents of the CONFORM-Level Requirements (CLR), Technology T-Section,
for the FY86 CONFORM LSCS ship feasibility design study. The report includes an Appendix which provides
justification for the recommendations and identifies additional advanced technologies for possible additional
consideration.

ME 4721: Marine Vehicle Design | Pra{iminary Design Concept/Analysis of a “Large
Planing-Type Amphiblous Assault Landing Craft”, Draft
LCDR H.K. Kiine, USN, 09/18/80, U

This report contains a preliminary design/analysis of a large (13§ #t) planing, amphibious assault landing cratt.
Discussed in the report are design requirements and restraints. principal considerations, and different technologies
assessed for suitability.

H 1o statics/dynamics of the proposed vessel were assessed and presented with assonted sketches of koad/
b..oyancy versus length. forces and moments versus length, and accelerations versus speed.

*
Power transmission, electrical, control, fuel, cargo handling. emergency systems, manning, and cos{ wefe also
generally addressed in the report.

This design did not meet its request for proposal (RFP) in size or payload capacity.

Integrated Technology Assessment Program, Technical
DTNSRDC 1204, BLA, Inc., 02/85, U

A plan is defined, which, when implemented in FY85 by the Ship Systems Integration Department of DTNSRDC, wil

provide a mechanism for improved transfer ot technology from the 6.2 Exploratory Development efforts at the Center
to the 6.3 Advanced Development design activities al NAVSEA.

Integrated Technology Assessment Program {ITAP) Plan of Action and Mileslonas, Final
BLA, Inc., 1 0/85, U

A need isidentified to integrate the assessment of new technology within the Navy design community. A plan is
presented for coordinating the many aspects of technology lorecasting and assessment. The plan proposes an
organization. defines sources of information. the uses to which that information can be put and the development of an
automated data bank. The periodic program reports and technology documentation are also defined in outline form.

Input to CONFORM SWATH LPH Draft Final Report
G&C, Inc., 03/86, U

This report briefly describes the configuration subsystems and assessment of the SWATH, LPH, which was con-
ceived as an equivalent of the IWO JIMA (LPH 2) class monohull.

Included in the configurations are payload and platform arrangements, principal dimensions, and the margins used.

Sketches of general arrangements are given, as well = tabular results of a three-digit weight estimate and stability
calculations.
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Subsystem descriptions provide a table of SSOP generated design loads, and delails concerning the propulsion and
electric plants. auxiliary systems and outfit.

The assessment gives a brief overview of the sensitivity analysis performed, and indicates that neither technical nor
military  effectiveness  assessments were performed.

Landing Ship Combat Support (LSCS), Draft
NAVSEA 501, 06/01/87, C

Described herein is the Landing Ship Combat Support (LSCS) design study investigating surface effect ships as the
amphibious assault craft. SES in the amphibious role, offer two primary advantages; speed and craft shalbw draft.
This study considered three SES of varying displacement.

The report discusses general background and mission requirements, rol@s, threats and environmental factors. The
technology base is discussed in terms of projected technology and technical risk constraints. Included are a ship
design description, and a subsystem description including brief discussion on hull structure, propulsion and electrical
plants, command and control, auxiliary, outfit and furnishings, armament and bads. R&D needs and technical risks
are discussed concerning propellers, the SES hullform. bow and stem seals, and the bow ramp. A sensitivity
analysis, technical assessment, and military effectiveness assessment are included as well as conciuding remarks
and recommendations. N

! »pendicas afford general arrangements. space-arrangements, single-digit weight estimataes, fuel rates for various
luad, speed and pressure settings, and paybadduel-range estimates, each for the three displacements investigated.

Compendium of Future Ship Design Studier and Technology Characteristics, Final
SEA 05R/5015/CHENG R, 07/01/87, C

This report summarizes the program goals and products of the Future Surface Combatant Ship R&D Group (CHENG
R) and the Surface Ship Continuing Concept Formulation (CONFORM) program. The U.S. Navy’s technology
planning milestones and future material force level groups are discussed. The report provides one-page summaries
of all of the CONFORM Ship Feasibilty Design Studies. The report also catalogs 154 technologies with potential
application to future surface combatant ships. The technologies are cross-referenced by SWBS groups, Military
Critical Technology List # Defense Technical Information Center Field Group #, and key words.

Data sheets are provided for each technology. Each set of data sheets provides information on the technology under
the following subjects:

Synopsis

Advantage/Benefit Payoff

Disadvantage/Development Needs

Development  Status

Funding  History

Proposed Davelopment Schedule and Requied Fundings

RDT&E Performing Activities/Point of Contact

Quanlitative Information for Use in Application Assessments or Analytical Tool Development.
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