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This is mostly a weight summary of regression analysis results of all the SWBS three digit weights of all the early high performance craft. It is rare and valuable even in its crude form.



ws 304
SXS UNIT ANALYSIS - SI.FY.ARY

(By Ship’s Work Breakdovn Strmture)

S6 5E5

Ivrrl WT w-r
.’ { ) (LT)

b...JllP1 BULL STPJJCTURE:
&J !:,t~2;://3 D7/~3
:~.?o.$?c@75-J

100 BULL STRUCTURE, GKNSRAL

_lJo S9ELL AND SUPPORTING STRUCIU’RS 45-47 545g— —.——..-—— .-z.—.
111 Shell Pltng., Surf. Ship’L Sub. Press. Bull

112 Shell Pltng-.,Sub. Non-Pressure Bull

113 Inner Bottom

114 Shell A~enrbges

115 Stanchions

116 Lmgit. Prming, Surf. Ship k Sub. Press. Bull.

Al 7 Transv. Przuning,Surf. Ship & Sub. Press. BUII

118 Lorqit. & Transv. Sub. Non-Press. Eull Prming

119 Lift System Flexible Skirts and Seals c 42 ;,’
*oX-z- I- a &@ /F~

~.

120 BULL STRUCTURAL BULKBMDS Wz “me
121 Longitudinal Structural Bulkheads

122 Transverse Structural Bulkheads

123 Trunks and Enclosures

124 Bulkheads in Torpedo Protection System

125 Submarine Bard Tanks

-. Sutmarine Soft Tanks

.4

130 J3ULLDECRS

131 14ainDeck

132 2nd Deck I

133 3rd Deck

134 dth Deck I

135 5th Deck and Decks Belcu

136 01 Bull Deck (Forecastle and Pcmp Decks)

137 02 BU1l Deck

138 03 Bull Deck

139 04 gull Dek and Bull Dec~s Above

140 HULL PIATPORMS AND HATS

141 1st Platform

142 2nd Platform

’143 3rd Platform

144 4th Platform

145 5th Platform

149 Flats

i
i 1

w

Ml-l

m’
SmLE

(LT)
TAC’IOR5

I

* ,
I

a==27A
IL
/73’
37J--

1

-t-----

-1----+

I

,

=E==
470
737
14-

!

RIT5U??CE.

{

I
I
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Pns 304

(By
. ,

‘4

SES ONIT ANUYSIS - ~Y
Ship’s Work Break dcwn Structure)

9/

150 DECF210USESTRU(TTURE c ~b~ ( “jZg—
151 Deckhouse Structure to First Level

152 1st Deckhouse Level—— —.

153 2nd Deckhouse kvel

154 3rd Deckhouse Level

155 4th Deckhouse Level

156 5th Deckhouse Level

15-I 6th Deckhouse Level

158 7th Deckhouse Level

159 8th Deckhouse Level

160 SPECIAL STRUCTURES U}L3 jbd a

161 Struct. Castings, Forgingsr &

162 Stacks and Uacks (Canbined Stack and Mast)

163 Sea Chests \

164 Ballistic Plating 7 ,.,7.;

165 Sonar Dcsnes F
‘J

/
166 o~sons

{
167 ~ Bull Structural Closures..—

‘.-x

‘)>

).%7..
—’-

__z.

474’

-5?2-

Deckhouse Structural Closures J

.69 S~ecial Purpose Closures and Structures 41 79.

170 MiSTS, KINGFYXTS, AND SERVICE PLATFORMS ,s 32

171 Masts, Towers, Tetrapcx3s C3%

172 Kingposts and Support Frames

179. Servi= Platforms

.

180 FCXrNDAT.ToNs -zAq 30s
181 Bull Structure Foundations

182 Propulsion Plant Foundations

183 Electric Plant Foundations

184 Ccmuriandand Surveillance Foundations

185 Auxiliary Systems Foundations

186 Outfit and Furnishings Foundations

187 Armament Foundations
/

i

W- I “5-00 I -M-7A

— ——

Uq
, ,, 4-/ 140

3t 32 3Z

-.

?’.
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Prs 304

SES UNIT A.. ALYSIS - SIMWARY
(By Shipts Work Break60wn Strwture)

490 SPECIAL PURPOSE SYSTIXS
~:

191 Ballast, Fixed or Fluid, anflBuoyancy unitB

192 - CcrnpartrnentTesting

195 Erection of Sub Sections (Progress Rpt. Only)

198 Free Flmding Liquids

199 Hull Repair Parts and Special Tools

If7 uE~D))...x + HI(_ 70(- 2.5?0
GROUP 100 7K)TM

“5.3 5~ hi’+ </DAT/+
f/&2 ~ ‘ =*

gr’ m
( ) (LT) (LT) PAC7YXS REFEPJXCE

5;AL5 *’ ff&’o -266 2?7’

, I 1 1

I

Signature

.. .

w

.,. [
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s2S UNTT JoWLYSIS- SwMhRY
------

,. (By Ship’s Work Breakdown Str~ture)

.
cm

/’”

GROUP 2 PROPULSION PL4NTx

200 PROPULSION PLANT, GENERAL

210 ENEJ?GYGENEPATING SYSTE?4 (NuCLEAR)

211 (Reserved)

212 Nuclear Steam Generator

213 Reactors

214 Reactor Ccdant System

215 Reactor Coolant Service System

216 Reactor Plant Auxiliary Systems

217 Nuclear Pwer Control and Instr’amentation

218 Radiation Shieldinq (Primary)

219 Radiation Shielding (Secondary)

I

220 ENERGY GENERATING SYSTEM (NON-NUCLEAR)

221 Propulsion Boilers

222 Gas Generators

223 Main Propulsion Batteries—.

,224 , PlainPropulsion Fuel Cells

PROPULSION UNITS

Propulsion Steam Turbines

232 Propulsion Steam Engines
~~:.-..:

233 Propulsion Internal Combustion Engines .:t~~ . f -]72
,

1234 I Propulsion Gas Turbines ‘,~leu <70 )“lOp

235 Electric Propulsion
I

236 ! Self-Conteined Proplsion Systems

237 ? Auxiliary Propulsion Devices

238 “ Secondary Pro~lsion (Submarines)

239 Emergency Propulsion (Sutxnarines)

240 TIUNSMISSION AND PROPU150R SYSTEMS

.241 c Propulsion Reduction Gears c d,.~

242 Propulsion Clutches and Couplings

243 c Pro@sion ShaftinQ c“ ~+’ ‘

244 I Propulsion Shaft Bearings
~.)
7

245 Propulsory ~

246 “ Propulsory Shrouds and Ducts

247 I ‘ 14aterJet Prcpulsors -.

?’- Lift System Fans and Ducting

.

——

UT ‘m w SCALE

(LT) (LT) (LT) FACTORS

I I
.

I

7

1

====1

*
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SSS ONTT AXALYSIS - SK+LRY,./
(By Ship’s W~k Breakdown Str@ture)

1’ ..

=--b- UT SCAU
(LT) FAC?QRS imruNcE

I
(E)

i.. ‘ Main StearrPiping System

254 Condensers and Air Ejectors

255 Feed and Condensate System
, , i 1

256 I ~rculating and Cmling Sea ~ter System

259 c uptakes (Inner Casing) ,)KY S))*4

I

so 1

,

260 PROPULSION SUPPT SYS (FUEL L LOBE OIL)

261 Fuel Service System

262 c Mai’nPropulsion Lube Oil System

263 Shaft Lube Oil System (Submarines)

264 Lube Oil Fill,”Transfer, and Purification

%4 I

===4d= 1 f J
20 6

I

Izzr
I/o) ‘

I I GROUP 200 ‘IVTA

I I

Signeture

/kA.=%y+

t
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SES UNIT ANALYSIS - SUW!
(By Shlp*s Work Breakdown Strwture)..

L?TYlurlil’r
{LT) {LT)

GJUP 3 EIZCTR.ICPm:

300 ELECTRIC PKA.NT,GENERAL

310 ELECTRIC FOWER GENERATION

311 Ship Service Pwer Generation

312 Emergency Generators

3i3 I c Batteries and Service Facilities \d,.->. ! / [ fpF
. . . 1

] 314 Ic P-er Conversion Equipment 1
315

I Shore Power Receptacle
I

/,
I

I
1

320 POhT2P.DISTRIBUTION SYSTEMS ~. I

321 c Ship Service Pwer Cable 70mC ~ Y-’zr {1,. /m)

322
.

Driergency Power Cable System Z@

323 Casualty Power Cable System 3
324 r SWitchgear and panels -lo’% z,-).m

-._
d~6L :)

~e
I

330 LIGHTING SYS~
/& I

331 C Lighting Distribution 7{.VTF7,4W7 p/~ Q)

332 Lighting Fixtures 7.4 h(LJ

, 323 Switches, Receptacles, and Outlets +

; 341 j SSTG Lube Oil

I 342 IC Diesel Support Systems - 31,s4
i343 iC Turbine Support Syst’ems I II
Fi

I I I

390 ! SP~-IAL PURPOSE SYSTEMS
: 1—

398 c Electric Plant Opcrating Pluids > 7.

399 c’ Electric Plant Repair Parts and Special Tools -A+fqll
.<

I 1 I ~{,1 /

GROUP 300 TOT :FJ
1

I
,,

I I

I

-----
PMs 304

‘-jplf~

1 I J
c-o 71 I

I

34 f-q .%+* 3

Signature

(03
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6SS U?HT ANALYSIS - ~ARY
{By Ship’s Work Bzeakd~ Str~ture)

..

i-
1 I (LT)

GRU?GP5 AUXILIARY SXSTEXS:

500 AUXILIARY SYSTEMS, GENERAL

510 CLIHAT’ECONTROL 3~%
~511 C C~partient Beatin9 System

512 < Ventilation System d/,

513 < Machinery
/

Space Ventilation System e

514 Air Conditioning System 72
515 Air Revitalization Systems (Submarines) 5-+20

516 c Refrigeration System 57
517 Auxiliary Boilers and Other Heat Sources

520 SEA WATER SYSTEKS

521 c- Firemain and Flushing (Sea Water) System /oZ?-

522 Sprinkler System

523 h’ashdownSystem

524 Auxiliary Sea Water System “/1

526 Scuppers and Deck Drains t

527 Firemain Actuated Services - Other

52B Plumbing Drainage ++.2

Drainage ar,dBallasting System 36
t
I ,

u i

530 FRESH WATER SYSTZ%

531 < Distilling Plant -+=1-jl

532 C Cooling Water ~j~?.y]~”.,ti~ c 27

533 ~ Potable Water ‘ I /4 .-2A
534 Auxiliary Steam and Drains Within Machinery

535 Auxiliary Steam and Drains Outside Hachinery cue

536 “ Auxiliary Fresh Water Coding ).>/2

I

540 PUELS AWD LOBIUCAWTS, KAWDLIWG AWD STORAGE I

541 c Ship Puel and Fuel Can-pensatingsystem c I 5.Zl-
~42 C- Aviatia and General Pur~e?.els .171 x

543 Aviation and General Purpse Lubricating Oil /

544 Liquid cargo

545 Tank Beating

549 Special Fuel L Lubricants, Eandling & Stwage
=;
/-

550 AIR, GAS, AWD UISC. PLUID SYSTEMi’”

Ccnpressed Air Systems ~+
,

Ca-qxessed Gases
\ I
553 02 N2 System 7

/
554 LP Blm ..

Wr.1 m I SCAM I 1
(LT) (LT). I FACTORS IU2TRENC?I

9h@3

I 4$6 d

, , I J

b

! J

25k 46 ‘5-.4”.

$ (? Y

Z@ - ‘--’ _ ‘-”- ‘“.——.———. _ -—.-. -—.— -—.—.—_ —
77{



SIFT-X-PI? LL7V
SES WNIT PRICE ANALYSIS - Sm.ARY

.. nTs
(By Ship’s Work Breakdown Strwture) 7/z> PM 304

t ,- ~
\ {,’))

s=’ ~ 5 .=s
!iuE

cJ$J~~f+t m
. . (LT) (LT) (% PACTQRS mEmcE

i “c

.-
r: FfydraulicFluld System -. z ‘o o
5 Liquid Cases, Cargo

.--’
558 special Piping systems

I

560 SHIP CQNTROL SYSTEMS

561 Steering and Diving Control Systerna 74 ( 35 4d 77
562 Rudder t 73 }& o
563 130veringand Depth Control (Submarine)

564 Trim System (Submarines)

565 Trim and Beel systems (Surface Ships) WA 1,40 /60
566 Diving Planes & Stabilizing Fins (Sulxnarines)—..— 84 J@’

567 Strut and Foil Systems F& )+~.

568 Maneuvering systems I

570 UNDERWAY REPLENISITMZN’TSYSTRW4

571 f Replenishment-At-Sea Systems - t+-<- & s-~ -+ .57 5? 5?

572 ~ Ship Stores and E.quipnentBandling syste~~ ~k \- ~+
- 1~”

34
573 Cargo Handling Systems

574 Vertical Replenishment Systems

l“’
L

&
)A3XKAN1CALKANDLING SYSTH4

/ 581 Ic Mchor Eandling and StoWage system “IIr[ @- ::5f- ] (3 2 227 --2 22.7
582 Mooring and Twing””Systema ‘“- -1 Ilg’u

; 583 Boats, Boat Bandling and Stowage Systems l= I

Hechan. Gper. Door, Gate, R&Tp, Turntab. sys. ‘<~ j ~4 Sr4

585 I?levatingand Retracting Gear

I 5E6 Aircraft Recovery Support Systems /:!:? q< ““ ~.:--

I 587

~A~

Aircraft Launch Support Systems r

588 - Aircraft Handlingr Servicing and Stowage >—,5 / 5“FI 5-T/ 5-z z
589 Miscellaneous Mechanical Bandling Systema

; 590 SPXIAL PUPWXE SYSH

‘ 591 Scientific and Ocean Engineering Systems

592 Swirmnerand Diver Support and Protection sys.

I 593 Environmgmtal Pollution Control Systems 33 33 ‘Z’g Z57
594 Su!znarineRescue, Salvage, L Survival Sys.L

595 Twing, Launch. & Eandl. for Underwater Sys.

I 596 “ Eandling Sys. for Diver k Sutmers. Vehicles
!=c---- Salvage Su=port Syste~s

@l Auxiliuy Systems Dperating Fluids fi~ ]$~ 7/ fl.? ‘ZZ7 ZDIT
!se Auxiliary Systems Repair Parts and TOOIS 4 !J “ /A 2$—- ~s- ~>

l.=
% 1,4

GROUP 500 TOTAL 1541 Z!rzz \
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Pns 304
S2S UNIT ANALYSIS - SUWARY

(BY Shipta Work Breakdovn Str~ture}
.... ,

~ ;:: S&= p’]~ <.J1).)L:+

“. Cm m m Scm
(LT) (%j {LT) FACTORS R=EREXCE

‘d>

..

G,.‘JP 6 CUTFJT AND FURNISHINGS:
ml.

600 WTFIT AND FURNISHINGS, GENERAL

610 SHIP FITTINGS )// 17 37 35-.
611 c H~ll Fittings , $ 7 Y-3. (b 15
612 Rails, Stanchions, and Lifelines w /% 1.

613 Riqging and Canvas ‘Y- /’ 3
P

u

620 HUIL CCMPARTMENTM’ION 142 14= 213 Z20
621 Non-Structural Bulkheads . 70 L8 ))?. ‘ u% ~%
622 C Floor Plates and Gratings 46

623 C Ladders
%4-2 *C

]-4 20 19 & 20!
624 c Non-Structural Closures ?

r
625 Airports, Fixed Portlights, and Windows 01 ; L 2

630 p~~s~v~~~ ~ @~~GS z! 54 X@ >-//

631 Painting “75- 7 2“- {27
632 Zinc Coating 1

(
w P* ,

633 Cathodic Protection 3 3 3
(U o

7
6’ C De,k Covering L“ flt VI g$

C Bull Insulation

/ 09 /07
,f_c.- .H” /br /72 I 7/‘w I zas–

6>0 Hull Da!!.ping z) 7-0 z Q ZQ
637 Sheathing

638 C Refrigerated spaces 2s ~ & 22 ?e
639 Radiation Shielding 7W

...
,.

640 ‘ LIVING SPACES 236 Z34 z 7_s z, z5—

641 . Officer Berthing and Messing Spaces 3G 38 ~G 34
642 Noncomm. Officer Berthing & Missing Spaces /4

643 Enlisted Personnel Berthing & Hissing Space& /3–4 /y@ /7d 17L
644 Sanitary spaces and Fixtures 30 30 lj- / J—

650 . SERVICE SPACES /or 7< >$ 7Z 72
651 c cm.i5==y Spaces 7

3 43 5’7 it .9
E52 Medical Spaces /0 ID /’4 , /,; t-
653 Dental Spaces 5
654 utility Spaces $-
655 Laundry 6P

-4aces /“=3 /3 Iq 17
6’ - Trash Disposal Spaces L &

t

l-w I !

,

4.

t’



L6VSri]F2YPE ,—
. .

“t. ‘.,

(By

.’
w

—- 1
660 WORKING SPACES I

661 Offices

662 Machinery Control Centers Furnishings

663 Electronics Control Centers Furnishings

664 D~age COntrOl StEtiOnS

665 $iorsships,Labs, Test Areas *

670 STC%’AGESPACES

671 ~kers and Special StWage T

672 Storercxnnsand Issue Rooms

673 Cargo Stowage

690 SPECIAL PURPOSE SYSTEMS

698 C Outfit and Furnishings Operating Fluids

699 c outfit and Furnish. Repair Parts and Special T001s

GROUP 600 ‘mTAI

!— L
. .

-

Signature

-.

s

L .
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444

t$!6
(x2.rg
7$?4
/$.0
/,$.7
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f%7.4

/6?iq
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SSS UNIT ANALYSIS - StWfARY
Ship’.Work Breakdom structure)

~

100 HULL STRUCTURE, GSNERAL 1

110 SHELL AND SUPPORTING STRUCTURE 4 5-4y

111 Shell Pltng., Surf. Ship’& Sub. Press. BU1l

112 Shell Pltng., Sub. ??on-PressureBull

113 Inner Bottcm

114 Shell Appendages

115 Stanchions

116 Lcmgit. Framing, Surf. Ship k Sub. Press. BU1l

117 Transv. Framing, Surf. Ship & Sub. Press. EU1l

118 Lcngit. & Transv. Sub. Non-Press. Hull Framing

119 Lift System Flexible Skirts and Seals 42

120 HULL ETRUCI’URALBOLKBEWX Wz
121 Longitudinal Structural Bulkheads

122 Transverse Structural Bulkheads

123 Trunks and Enclosures

124 Bulkheads in Torpedo Protection System

125 Submarine Bard Tanks

; SutrnarineSoft Tanks
,

/.-.. I I I
i

130 HULL DECKS

131 Main Deck

132 2nd Deck

133 3rd Dwk

134 4th Deck

13s 5th Deck and Decks Below

136 01 Hull Deck (Forecastle and Poop Decks)

137 02 BU~ Deck

138 03 Eu1l Deck

139 04 Bull D~k and Hull D=ks AMwe

?

L 1

140 BuLL PLATPOP.HSAND PLATS

,141 1st Platform

142 2nd Platform

143 3rd Platform

144 4th Platform

145 5th Platform

149 Flats

I

SXLE

(:) “?ACTORS

=E=
=+==

t

1

=kmi

=+==

Z7
}6,

/7 ‘
7r

=t=
I 727

-l--w-

=3=470
37

14-

1 ’74

I

7
I

=+

.
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SHIPTYPE DATE 8/0/7 3

PHS 304
SES UWIT ANALYSIS - ~

(By Ship’s Wrxk Breakdown Structure) 9/

s Es hH </,)AT I.)
Lo&< , ‘ +& ~o(a& ‘;

m WT

— (LT) (:) (LT) REFERmcE

150 DECKHOUSE STRUCTURE ~~
‘j’j~>

I “5-00 * =3.—
151 Deckhouse Structure to First Level

152 1st Deckhouse Level

153 2nd Deckhouse Level

154 3rd Deckhouse Level

155 4th Deckhouse Level

156 5th Deckhouse Level

157 6th Deckhouse Level

158 7th Deckhouse Level

159 8th Deckhouse Level

/lLo;
/

X“tiw

160 SPECIAL STRUCTURE W}u /64 476 S-9? * 74,
161 Struct. C.sstings,Forgings, & 4uiv. Weldmnts. )or7 237 Z5-3
162 Stacks and Macks (Canbined Stack and Mast)

163 Sea Chests ! ~.? I j-4 /?
164 Ballistic Plating ;,1,‘

1%7 I 97/ 79
165 Sonar Dunes

.

166 Sponsons ! TO (~@ ~1>3’)
167 Bull Structural Closures

. .
// 77

Deckhouse Structural Closures

169 I Special Purpose Closures and Structures ! I 41 ! I ! 4-/ ! I 40
! I i { I I 1’

{
170 ?LISTS,KINGPOSTS, AND SERVICE P2ATPORMS .= ‘“ 32 3Z
171 Masts, Twers, Tetrapods c?% !

172 Kingposts and Support Frames

179 Service Platforms
...

.

180 PCQNDATIONS 7dq 4-6g 553
181 Hull Structure Foundations

182 Propulsion Plant Founc!lations }3y I z?
183 Electric Plant Foundations ‘ 6F 77
184 Canmand and Surveillance Foundaticms 44 4.6
185 Auxiliary Systems Foundationa 763 z ti.5-
186 Outfit and Furnishings Poundation6

187 -mament Foundations 3-A. cd
/

i

Page 2 of 1
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Pus 304
SW VNIT hNALYSIS - KP9’iARY

(By Ship’s Wrxk Breakdom 8trtxture)

525 hu <u)ATfi(

(m ~ UT lm. SCNJ?
(LT) (LT) (LT) ?AcmRs mERmcE

190 SPECIAL PURPOSE SYSTEMS 2 6(3 zq7
191 Ballast, Fixed or Fluid, ●nd Buoyan q Units

192 Canpartment Testing

195 Erection of Sub Section6 (Progress Rpt. Only)
4

198 Free Flooding Liquids 77 ~ w. 2/
199 Hull Repair Parts and Special Tools

lq7. #ELDIOG +kflL 70i. (240) Wb Z7A
GROUP 100 TOTM 5s70 / 2303 /z.193–

Signature

-. =-.
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SSS DNIT ANALYSIS - SUIMARY

(BY Ship’sWork Breakdown StrWture)
. .

: ‘k-5

t%

*

&-
GROUP 2 PROPULSIONPIANT :

200 PROPULSIONPIMT, GENERAL

210 ENERGYGENERATINGSYS~ (NUXEAR)

211 (Reserved)

212 NuclearSteamGenerator

213 Reactors

214 Reactor Coolant System

215 ReactorCoolantServiceSystem

\216 ReactorPlantAuxiliarySystems

217 Nuclear POVer COntrOl and Instrumentation

218 Radiation Shielding(Primary)

219 Radiation Shielding(Secondary)

1 ?

I I

1

220 ENERGYGENEfUiTINGSYSTE24(NON-NUCLEAR) I

221 Propulsion Boilers

222 Gas Generators

223 Main Profusion Batteries

224 Hain PropulsionFuel Cells

1.

.

_
430 PROPULSIONUNITS 3 74
231 PropulsionSteamTurbines

232 PropulsionSteamEngines

233
~E:>~:.-,..

PropulsionInternalCombustionEngines.:i-s~.
- ,,.n
c.. -.

234 PropulsionGas Turbines ) ),=/./5T/? ~c)D (u
.

235 ElectricPropulsion

236 ‘ Self-ContainedPropulsionSystems

237 ? AuxiliaryPropulsionDevices

238 SecondaryPropulsim (Submarines)

239 F2nergency Propulsion (Submarines)

=l=m.

E
240

241

242

243

244

245

246

247

2.+

TRANSMISSIONAND PROPULSORSYSl=lS
~ (-7

c Propulsion Reduction Gears &r 2’V

PropulsionClutchesand Couplings

c PropulsionShafting G+ ‘ $+Y

PropulsionShaftBearings
do . ,1f~,

Propulsory ‘i6
Propulsory Shrouds and Ducts

Water Jet Prcpulsors .*

Lift SystemFans and Ducting /h

/,1639

J

250 ! PROPULSION SUPPT SYS (EXC.FUEL AND LOEE OIL)————
251 f CombustionAir System

-.,
=)

&232 ~ p- -“@,@4u#.@-Q’ ‘ ,;
$,;’
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pus 304
SSS UNIT ANALYSIS- SIPHARY.

.’ (ByShip’sU&k BreakdownStz=ture)

.
.@.-~., >~ }{ ;.: ~ ,J.,,,..- .$--

( . .

m ~ SCALS
(LT) (:) (:) FACIORS RW’ERENCE

253 uein SteamPipingsystem 5~
254 Condensersand Air Ejectorri

255 Feed and CondensateSystem !3 P

256” Circulatingand CuXing Sea Uter System 3T $/ 50

259 c Uptakes (InnerCasinq) ●IKY Wad J4r 9 * f27 2zJg+3-

1 I PD4.O f?~c

260 PROPULSIONSUPPT SYS (PUELk LUBE OIL) ~? ●
1 F& $?’4

261 Fuel ServiceSystem +--21 ● ~ )~” 42
262 c Main PropulsionLube Oil system q ?. /7 I . q-?

263 .Shaft Lube Oil System (Submarines) .

264 Lube Oil Pill,”Trsnsfer,and Purification 2. ● 20 &
1 I

I
290 SPSCIALPURPOSESYSTEMS 7.4
298 c PropulsionPlantOpcratingFluids” .4-0FA?. L I 66 P W5”5”
299 ( PropulsionPlant Repair Parts 6

I ‘:-
Special Tools “’ Zo If@) ‘ 16 ]0

,
I

GROUP200 73 z I

I
, !“

‘u

Signature

.

.
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=S UNIT N?ALYSXS

(By Ship’s Work Break&

r

,..W , Im
,GROUP 3 ELECTRICPIANT:

300 ELSCTRICPIANT, GENEIULL

310 BLEC3RlC~ =ERATION

311 Ship ServicepowerGeneraticm

312 IEnergenq Generators

,313 C -tteries ~dServi- Facilities f]......

314. Power Cawersfon ~ uipnent“ ~ ~.Ji
,-

315 Shore PowerReceptacle

I

320 POWSR DISTRIBUTION SYSTEMS

321 Ship Service Power Cable ~fi~~ ~ )(.$C d:.-

322 hergency PcxterCable System

323 I CasualtyPowerCable SYstem

324 Switchgearand Panels --i(y,>-‘z , 7.<+-’
I

I I I
J

330 LIGE’HNG SYS~

331 c LightingDistribution 7[”?-,,.c+q\@~

332 LightingFixtures
333 . Switches,Receptacles,and Outlets

‘w’
. .

-do I FW?ER GENERATIONS’JPPORTSYSTEMS

341 SSTGLube Oil

342 Ic Diesel Support Systems &+s/o(f,l~3
343 Ic Turbine SupportSystems

t_i ,

I
I, I

390 SPECIALPURPOSESYSTEMS

398 c ElectricPlantOpcratingFluids

399 c’ ElectricPlantRepairPartaand SpecialTools

I I

GROUP 300 KIT

I I

nws
Pms 304

wn Strmture)

I I I I/ 1

.

Signature

I

,

w
.



SEIXPTYPE . <C/v

.,

(SY

s’

i

.-

DATS
MS 304

GRQUP 5 AUXILIARY SY= :

500 AUXILIARYSYBTSMS,GEWSRAL

510 CLIMATECONTROL 3%f’ 4 @b

511 c -CarIPartmentBeating SYt3tem 35-’ 4-2
512 < Ventilation System kazo 7-

,513 e Machinery

> .24 g 245”
SpaceVentilationSystem @

J

514 Air ConditicmingSystem 72 ) I 19T --) 20?
515 Air RevitalizationSystems(Sulsnarines) 0+20 It

S16 c RefrigerationBystem 15- 7J I r ) ~
517 AuxiliarySoilersand OtherHeat Sources !

J

i

520 1 SSA WATHR SXYIEMS I

521 L Firemafnand Flushing(SeaWater) SYStern /0.4- j--) ) 7)0 1
C(q

522 Sprinklersystem & 5-5r u s5>-

523 WashdowriSystem (]4-1 \

524 AuxiliarySea Water System “// J J
526 scum ers end Deck Drains I 7
527 FiremainActuatedServices- Other k% \ 75- “/3-7

528 e Plumbing Drainage f ~:{’j i

Drainage and Ballasting System 36. /.1 j
L /—

530 FRESH WATER SYSTEMS

531 C Distilling Plant mq /7 2/
‘j32 C t!.lingWater ~&&& 27 I 27 [ 2L7
533 PotableWater /4 tq ~’Y

534 AuxiliarySteam and Drains Within Machinery *X

535 Auxiliary Steam and DrainsOutsideMachinery

536 “ AuxiliaryFreshWaterCooling L /c- I-;A 22 z~ ~ ,~

.

540 FUHLS AWD LUBRICANTS, EkWDLIWGAWD STORAGE

541 C Ship Puel end Puel CanpensatingBYstern 5r w“ G 5- .

S42 <“ Aviati~aA Genera2Purwse?uels .t7 2 / 7 )- )2

, 543 Aviationand GeneralPurpos● Lubricatingoil 1 D

544 LiquidCargo

54s Tank Heating

549 SpecialFuel & Lubricants,Eandling& Stcuage ~ L & 4

550 AIR? GAS, ANU Xii=.PLUID SYST324S-’

CanpressedAir Systems 2-+ u 4.6 - 5-4!
i

CanpressedGases.—
553 02 tJ2System 7 ! x Y

/
554 LP Blw >

,555 Pire ??xtincwishingSvs?ems -, ,< ./ ‘-- j ,1 ~-? !
..-— — .-— —.----- ._. _—- ._— ,_____ ___ _____ —.— ——— -—._ -— -1

.



SSIPTYIW “ c@J SSSDNIT PRICS ANN)YSIS - SW%ARY
(BY Ship’sWork BreakdownStructure)

DATS
SW 304

‘1 ;
1 “

v

S’m’ ~ g’1’l SA3AT+I
., ~,., m

. . (LT) (LT) (% FACTORS mERnES

[
e. t “C BydrauMc Pluid Bystem -. 0 0

5. “ LiquidGases,Cargo

558 SpecialPipingBystems I

560 SHIP COWIOL SYSTE4S

561 Steeringand DivingControlBYstems ( 46 77

562 Rudder ( 73 /6 0
563 Hoveringand Depth Control (Sutsoarine)

S64 Trilasystem (Sulsnsrines)

565 Trim and Heel Systems (SurfaceShips) VA “)LQ /60
566_ DivingPlanesL StabilizingFins (Sutsnarines) ~&j+ Iuq J
567 Strut and Foil Systems FZh ~

568 ManeuveringSystems

\

I

570 UNDERWAY REPLENISHMENT SYST’R4S

i 571 < Rep~enishment-At-SeaSystems r4 -% I 5-Y 57

572 < Ship Stores and SquipmentBanc31ingSystems qk q 34 34
573 Cargo EandlingSystems \

574 VerticalReplenishment Systems

,

,- 1.

L I MECHANICAL HANDLING SYSTEM

58~ Anchor Handling and Stowage Systems I/r ( ti? :5Y 2 227 2 ZZ7
582 Mooring and TowingSystems J

583 Boats,Seat Handlingand Stwage Systems I3-& ~~ 32
584 Mechan.Oper.Door,Gate, RacJp,Turntab.Sy6.

5B5 !llevatinqand RetractingGear

q586 AircraftRecoverySu~ort Systems
,.f/—
----..’ 4---- <3- “

587 AircraftLaunchSupportSystems T

588 . AircraftHandling,Servicingand Stowage >-8 / 5-lr/ Tzz

589 MiscellaneousMechanicalHandlingSystens

590 SSCIAL PURPOSSsYsTms

591 Scientificand Ocean EngineeringSystems

592 Bwinmerand Diver Support and Prot=tion SYS.

593 EnvironmentalPolluticaControlSystems ?3 Zg z.%
594 Sulxnarine Rescue, Salvage, & SurvivalSys.

595 ‘1’cufng,Launch.& Handl. for UnderwaterSys. i

596 . HandlingSys.for Diver & Sutxuers.Vehicles
,:~,q 1,-.’ SalvageSupportSystem

L
598 AuxiliarySysternsOperatingFluids b] Ibo 7/ ZZ7 I Zu g

I 5? AuxiliarySystemsRepairParts end TOOIS “/ /~ 3j-- 33
(--,

! I GROUP 500 TOTAL 1541 I
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.-. .
SEIFTYPE Lc?v

.<
.., SES ON2T ANALYSIS - SU19WtY

. . (By Ship’sWar& BreakdownStr~ture)
#
,’ < ‘:’.>

..

w ~ m

(LT] (;) rLT)
P /
GitOUP6 UITFTTAND FUSNISEINGS:

600 ~IT AND FURNISHINGS,~

610 SHIP FIITINGS 1//

611 e ?nll Fittings / g

612 Rails,Stanchions,and Lifelines 14

613 Riggingand Canvea Y %-l
P

I

620 BULL coxFARTmNTATIoN /42 I
621 Non-StructuralBulkheads 70 i

.622 C Fl=r Platesand Gratings ~~j ~A

623 c Ladders /4 20
-624 c Non-StructuralClosures ?

17

,-

625 Airports,Fixed Portlights,and windows 01

630 PRESERVATWES AND COVERINGS 454

631 Painting -7.f
632 ZincCosting

633 CathodicProtection 3
69 c Deck Covering iqo L 4 tn

, Hull Insulation ){ L-<. br

636 1 Hull Damping Zo

637 Sheathing

638 ] C RefrigeratedSpa~s

639 RadiationShielding TY

640“ LIVINGSPACES 236
641 . OfficerEezthingend Messing Spaces 3G
642 Noncom. OfficerBerthing& Missing Spaoes /’

643 EnlistedpersonnelBerthingc Xissing 6Paces /3–4
644 sanitarySpaces and Fixtures 30
645 LeisureandCaruounityBPaces

I

650 . SERVICESPACES /05 75
651 c c=~ssuy Spaces 7

3

652 HedicalSPaces 10 I

653 DantalSpaces 5
654 utilitySpaces

655 Laundry -*
Spaces /“3

6, TrashDisposalSpaces

1

1

>

DATE
Pxs 304

*

I “ I

I I

I
1



SEIPTYPE L6V
.,”,,<
?’

(m
,,

DATE
FMs 304

=S UNIT MAHSIS - ~
ship’sWeek BreakdownStxucture)

< {.-~ . . !J * .. ‘]).’* l,!.,
.

/ 14,:,1[%)1(:)1,= I *?FERW
660 WORKINGSPACES /48 lb+ 17/2
661 offices 15 3? 39 .
662 J9achineryControlCenter8 Furnishings /

663 ElectronicsControlCentersFurnishings io 1

664 DamageControlstations 12

665 Worsships,~bs, Test Areas /lo /25 133

I
670 SIWAGE SPACSS ( 63 Ln. -LO 6
671 Lockersand SpecialStowage ~“d

672 Storerocnnaand IssueRoa8s 122 I 1X7 W6
673 Cargo Stouage

I

! I

690 SPECIALPURPOSESYS= 9 16

698 C outfit~~d purnishi~g~operatingFluids @ i

699 f Outfit and Furnish. Repair Partsand speciald001s /0 ]?? 2° I(5
I

GROUP600 TOTAI I
.

~~~&
— I

..
w

Signeture

.
●

.

.
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SEXPTYPE <Gv

f

=S UNIT ANALYSIS- SIBWAIW
Ship’swrxk BreakdownStr=ture)

w
100 BULL STRUCTURE,GENERAL

110 SHELL AND SUPPORTING STRU~ 4 5“4q

111 Shell Pltng., Surf. Ship’& Sub. Press.EU1l

112 Shell Pltng.,Sub. Non-Pressure Run

113 Inner Bottan

114 Shell Appendages

115 Stanchions

116 Lcngit. Framing, Surf. Ship & Sub. Press. gulq

117 Transv.Framing,Surf. Ship & Sub. Press. BUl

118 Lmgit. c Transv. Sub. Non-Press. Bull Framing

119 Lift System Plexible Skirts and Seals 42

120 BULL STRUC1’URALBULKHEADS Wz

121 Longitudinal Structural Bulkheads

122 Transverse Structural Bulkheads

123 Trunks and Enclosures

124 Bulkheads in Torpedo Protection system

125 SubumuineBard Tanks

-1 SuLxumineSoft Tanks

t’!

I I

130 HULL DECKS .-

131 Main D=k

132 2nd Deck

133 3rd Deck

134 4th Deck

135 5th D-k and Decks Belou J

136 01 Hull Deck (Forecastle and Pmp Decks)

137 02 RU1l Deck

138 03 Hull x)eck

139 04 Eull Deck and HU1l D~ks Above

140 BULL PLATFORMS AND PLATS

141 1st Platform

~142 2nd Platform

143 3rd Platfrmm

144 4th Platform

145 5th Platform

149 Flats

u

1 Ml-i fLL)/4T_”f+

NT m
SCAM

(LT) (LT)
“?ACTC)RS

=lzROJCE

,

#

18q/
z 76

30Z-L
729

3Z7

1 I

234
486

~2 Z%3-

1

I

470
237
149

Page 1 of 17



Lic+y
SHIPTYIW

(By

-.> ,

Pms 3U4
SES UNIT ANALYSIS- SIM4ARY
Ship’sWork Breakdown Structure)

9/

151 DeckhouseStructure to First Mvel

152 1st Deckhouse Level

153 2nd Deckhouse Level

154 3rd Deckhouse Level

155 4th Deckhouse Level

156 5th Deckhouse Level

157 6th Deckhouse Level

158 7th Deckhouse Level

159 8th Deckhouse Level I

, i C?;’

76tip+’+

160 SPECIALSTRUCTURES @/& /64 47L 5-97 w+% 74A
161 Struct. Ca6tings, Forgings,6 Equiv.Weldmntsi 237 ZZ3
162 Stack6 and 14ack6(Canbined Stack and MarA)

163 Sea Chests .3-4 ‘ /3
164 BallisticPlating J 97/ w{

165 SonarDane6

166 Sponsons i’40 (VL$’1~~>~j

167 Hull Structural Closures ~ 7’7
I,. 1 Deckhouse Structural Closure6 I

“> Special Furpose Closures and Structures 4/ )qo

{ I 1

170 MASTS, KINGPOSTS, AND SERVICE PLATFORMS I.= ‘ 32 3Z

171 Mash, Towers, TetrapOd6 CT%

172 Kingpcsts and Support Frames I
179 Service Platforms

‘.,

.

180 ~ATIONS Z?dq $62? 552

181 Hull Structure Foundatiorcs

182 Propulsion Plant Foundations )3y I Z?
. 183 Electric PlantFoundations 65 7’7

184 Ccsmnandand Surveillance ?oundaticms 4L 44
185 Auxiliary Systems Foundations I 763 z L/j”
186 Outfit and Furnishing Foundations

187 Armament Foundations FL . .T-

L i I

Page 2 of 17



.,. .
SEIPTYPE

-k, ”

. SES WNIT ANALYSIS- ~Y
(By Ship’s

(

“t

Work Breakdom Strmtura)

190 SPECIAL PURPOSE SYSTEMS

191 Ballast, ?’ixedor Fluid, and Buoy&ncy Units

192 CcanpartmentTesting

195 Erection of Sub Sections (Progress Rpt. Only)

198 Free Flooding Liquids

199 ffullRepair Parts and Special Tools

If7 (.I-)ELD)04 ‘+HIL 70(.
GROUP 100 TOT 53-70

[

20. 2/

Zdb Z7A4
I 23(3> /z}9.5–

Signature

.. . .

w

. .
-x
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. <LL-!’lj
..

@LSONIT ANMYSIS - SWMMY
(By Ship’cWork BreakdownStr~ture)

..”

1
.. 5G5

HKNJP 2 PROPULSIONPIA2W:

200 PROPULSION P-, GENERAL

210 ENDWY GENER?@2NG SYSTR4 (?WC=)

211 (Reserved)

212 Nuclear Steam Generator

213 Reactors

214 ReactorCoolantSystem ‘

215 ReactorCoolantServiceSystem

216 - Reactor Plant Auxiliary Systems

217 Nuclear Po-’erControl and Instrumentation
1

218 Radiation Shielding (Primary)

219 Radiation Shielding (Secondary)

f I I

220 -GY GmwING SYSTEiilNON-NUCLEAR) I
221 Propulsion Boilers !

222 Gas Generators

223 Main PropulsionBatteries

224’ Main Propulsion Fuel Cells

1. I

L
430 PROPULSION UNITS 374 .

231 Propulsion Steam Turbines

232 PropulsionSteam Engines

233
pc:> ::~-~

Propulsion Internal Combustion Engines ;:ESF . ?.:-0

234 Progwlsion Gas Turbines t]>ITttST)> llDD Iw

235 1’ Electric Propulsion

236 ! self-Contained Pro~lsion Systems

237 ~ Auxiliary Propulsion Devices .

238 “ Secondary Propulsion (Sulmnarines)

239 ~ergen cy Propulsion (Submarines)

I

240 TRANSMISSIONAND PROPULSORSYSTEMS ~ (-7
241 c PropulsionReductionGears d.$7- 2’V

242 PrOPlsion Clutches and Couplings

243 c Propulsion Shafting G+’ 1 s?
244 I Propulsion Shaft Bearings C)e >/ il

245 Propulsory ‘16

246 - Propulsory Shrouds and Ducts

iii $4ater Jet propulsory ,
s,

PI
Lift SystemFans and Ducting j f~

I

i —
I I I

,

250 I PROPULSION SUPp’rSYS (EXC. PUEL AND LOBE OIL)

251 ! Caubustion Air System
=)

2% c P? -“mw.+zti &- ~.-

DATS
P?S 304

7

m
(LT) ?ACIORS mERRJcE

1 r

4

I -. I ..

I I
107 /zo.,g

5—to

/4+$” .



{ CL7V DATE.
PMs 304

,. SSS UNIT AWALYSZS- -m
(BY Ship’s W&k Breakdown Stimture)

.----
2-

. .
}+> ‘: JJ-_

I I 1. I I I 1

253 Main Steam Piping system “ 5R
254 Condensersand Air Ejectors

255 Feed and CondensateSystem }3 r

256’ Circulatingand CcolingSea tjpterSystem 3~ ~ 50
259 c Uptakes (TnnerCasing) *K* $?’*4 )%-?a+ f27 2zf.3%r

PR4F} ~791

260 - PROPULSION SUPPT SYS (FUEL & LOBE OIL) 3 ● F& gQ
261 ruel ServiceSystem $2/ ‘ -- x ~J- 42
262 c Main PropulsionLube Oil System q 7. 17 30 37

263 .ShaftLube Oil System (Submarines)

264 Lube Oil Pill,”Transfer,and purification 2, ‘ 20 6
1

290 SPECIALPURPOSESYSTEMS 7.6

298 c PropulsionPlantOperati’rigFluids .?+0
FL - L ( ) 66 P

_zQ (;; : ,4
w 5“5”

299 c Propulsion Plant Repair Parts 6
- / ‘:-

Special Tools -’ /0
.

)
GROUP 200 TOTA$ 9’3z . . .

- L
. .. .

L- =~Ll.5-

Signature

,.

.

.

.
.



.,

/“ .:/

(BY

DATE
Pus 304

SZS UNTT N?ALYSXS - ~?
8bip’s Work Break- S&~tur*)

GROUP 3 ELECTR2C PIANT2

300 ELECTRIC PIANT, GENERAL

310 ELSCI’RSC POW=l ~EiUTION

311 Ship ServicePowerGeneration

312 13nergency Generators

313 C Satteries and Service Facilities ~>.~... /

314 c Power Caversion Squipnent “ A ( +f.

315 Shore Power Receptacles

I {

320 POWER DISTRIBUTION SYSTEMS
~,.
;-r

321 Ship Service ?ower Cable Tom UI-77-wnx.%-c d:.-

322 Rnergency Power Cable Systen
,.

323 Casualty Power Cable system 3
324 c Switchgear and Panels 7“A” L..m,&Y-

330 LIGHTING SYST’E?4 L3

331 C Lighting Distribution T- ~&~~

332 Lighting Fixtures I 3A

333 /.. Switches, Receptacles, and Outlets

~.xl FOWSR GENERATION S’JPPORTSYSTEMS ! I !0

341 SSTG Lube Oil

342 c Diesel Support System 3/.5)
343 c Turbine Suport Systems

,

390 SPECIAL PURPOSE SYSTEM!
: c—,-

398 c Electric Plant Operating Fluids

399 c“ Electric Plant Repair Parts and SpecialTCOIS

t 1

GROUP 300 m 2,74
I 1

PH - +c.-m
in’ “ UT

(LT) (LT) FAC’10RS RPzzRmcE

iigmture



f i-celv
--

DATE
Pns 3044.

SSS UN2T AWALYSIS- S&4ARY
(BY Ship’s Work Breakdown Strwture)

/

/ &-LaLhf. -
“c>>

CROUP 5 AUXILIkRY SY~ :

Soo AUXILIARY SYSTEH! , GENERAL

S1O CLIMATE CONTROL

511 c- CcsnpartmentBeating Systera

512 < VentilatiOri--System

513 e Machinery SPace Ventilation System

514 Air Conditioning System

515 Air Revitalization System (Su~~ines) =$=;16 < Refrigeration System

;17 Auxiliary Boilers and Other Heat Sources

. I I

*

~

~

L-’ Drainage and Ballastin System

I ,... ,
!

530 FRESH WATER SYSTEMS

EiEEm
2

m

1 /4 z/531 < Distilling Plant

532 C Ccaling Water Fj+ZJ &t@G-& 27 I ‘2-7

=-4--

~

Steam and Drains Within Machiner

Steam and Drains Outside Hachiner

x I 1 1

540 FUELS AND LUBRICANTS,HANDLINGAWD S’lXX?AGE

541 c SIIiPFuel and Fuel Canpensating System

542 C AviatiaandGeneralPw=e ?uels

543 Aviatiom and Ge”neralPurpcse Lubricating Oil

544 I Liquid Cargo

545 Tank Heating

549 Special Fuel 6 Lubricants, Handling k Stowa~

I

550 AIR, GAS, AND MISC. FLUID SYSTEPS’”
—. 1 Canpressed Air Systems
u
..L i Canpressed Gases

553 02 N2 System
i

554 I LPBlew 1

555 Fire %xtina,:ishin~Svstems. . ——— ---——--—— —— ——...- _—

.
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----
/Lc?v

-/.

. .,,, S?3 UNITANALYSTS- SISW..
,. (By Ship$sWork BreakdownStrwturc)

nnTs
PM 304

/’!
.

I . .

-c..‘ ~ m

*UP 6 C41TPTTAND FURNISHINGS:

Soo WTPIT AND FURNISHINGS, GENERAL

610 SHIP PVTI’INGS

611 c H:ll Fittings

612 - Rails, Stanchions,and Lifelines

613 Riggingand Canvas

620 - HUti COMPARTKsNTATIoN

621 Non-StructuralBulkheads

622 C Floor Plates and Gratings

623 C Ladders -

624 c Non-StructuralClosures ?

625 Airports,Fixed Portlights,and Windows

I -, 1,.

630 PP.ESERVMVIESAND CfXiERINGS

631 Painting

632 Zinc Costing

633 Cathodic Protection

$-~

L

C Deck Covering Lvo 4
C Hull Xnsulati~

L

L 16%-

636 Hull Da!!ping

637 Sheathing

638 C RefrigeratedSpaces

639 Radiation Shielding

640 “ LIVING SPACES

641 . OfficerBerthingand Messing Spaces

642 NoncCmn.Officer Berthing G Missing Spaces

643 Enlisted Personnel Berthing & Hissing space=

644 Sanitary ~aes and Fixtures

645 Leisure and Carmunity SPaces
I

650 I SERVICESPACES
651 I = cm.is.~y Spaces

,652 MedicalSpaces

653 Dental Spaces

654 utility Spaces

655 LaundrySpaces **
(

~’ Trash DisposalSpaces
.b

—
I
1 I

513

f

=t-

+

3

r
al ‘“

I

%

236

G
/4

{3–4
-0

I

=+=

10
5

!

MI+ s l&T+l

NT SCM
(LT) PACTORs R3ZER2Z?CE

1-
2 /3 Zzo

z 2.

1

‘Zzg 2 z5—

~zl 34
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DATE
Hls 304

(BYShip’s W=k --k- S-=ture) .
,

. . .-?!.-~. . )AL’ ~<jJj ‘l:

‘( -.
m SCALE

. .

_. (:) (% (% ?A~RS -mERR4cE
660 WRKING SPACES 14~ . lb+ 17Z
661 I Offices IT 3? ~y

662 Machinery Control Centers ?urnfshings /

663 i ElectrrmicsControlCentersfurnishings 10

664 Damage ControlStations /z

665 Worsships,~bs, Test Areas Jio /25 1?j+ 3
I

670 SIWWAGESPACES I 63 LT7 -LO b
671 bckers and Special Stcuage ~-f

672 Storerooms and Issue Rcms 122 I 1 /jr7 =6
673 Cargo Stcuage

690 SPECIALPURPOSESYST= ‘ ? /0

69a C outfitand~u~nishi~gsoperatingFluids o 0

699 IL Outfit and Furnish.Repair Parts and special1001s /0 )V
I

3 /6

GROUP600 l_OTAI
.

I 1276

T ..

\

Sigrat3re
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4 7*4
/67q
+061

30
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r. . . .
4

I

-’

.

.AGEH-1 =.“HI ..-
Pctl-1 = t12
PHM-I = H3
JEFF A = H4

ROHR 10/76 = t-15
BELL 5/75 = H6
BELL 3/76 = H7

MXSES = H8
SES lOOA = t19

LSES = H1O.’
LOCK 2K= Hll

PGH 2 = H12

DLG 26 = Ill
DLGN 35 = D2
DE 1057 = D3
DLGN’38 = D4

PF 105 = P1
PGM 94 = P2
PCG 612 = P3
PGG 511 = P4

FFG 7 = F1

CYN 67 = Cl
CVN 68/69 = C2

LPH 12 = L1
LHA 4 = L2

LST 1179 = L3
LSD 37 = L4
LPD 13 = L5

LCU 1646 = L6
LKA 117 = L7

TAGOR 16 = Al
AE 35 = A2
AS 40 = A3
AD 37 = A4
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SUBROUTINE wGm

INTRODUCTION

Subroutine WGTS performs a 3 digit SWBS weight estimate based primarily

on parametric equations. l%e empirical data used to derive these equations is

presented here in the subroutine documentation.

DISCUSSION— ..._..

For any ship type, SWBS (Ship Work Breakdown Structure) breaks down ship

gross weight into the following broad categories:

o

0

0

0

0

0

e

o

0

1. Hull Structure

2. Propulsion Plant

3“. Electric Plant

4. Command E Surveillance

5. Auxiliary Systems

6. Outfit & Furnishings

7. Armament

Margins

Variable Loads (including ship’s fuel)
-.

The philosophy which governed the use of WGTS in the design program (sESDES)

was to first

necessary to

weights have

assume a gross weight and size, then estimate the system weights

support the gross weight which is initially assumed. Once the system

been calculated, they are summed and subtracted from the gross weight

to get fuel weight.

Not all ship system weights are calculated in subroutine WGTS. Other subroutines

which are used by WGTS to supply weight information are:

o Subroutines GROUPQ & GROUP7

o Group 1 weight calculated in STRUCT

o Fan weight calculated in FANS

o Pump weight calculated in JETPMP



??

“4

o Gear weights calculated in GEAR

o Gas turbine weight supplied by ENGID

The reason that these other subroutines areused to calculate weights

is that in some cases system designs must be performed before they can be

weighed out, and in other cases weight information is stored in vectors.

The plots used to develop empirical 3-digit SWBS weight equations for

WGTS appear in Figure 1-74. The list of figures is broken into sections

of l-digit SWBS groups. Also, at the beginning of each section are tables

which summarize the figures for that group. The SWBS groups for which weight

equations are provided are Group 2 (Figure 1-11), Group 3 (Figure 12-19),

Group 5 (Five 20-44), and Group 6 (Figure 45-74.

m The weight of ships fuel is defined as the difference between total’

w lift and the weights of all systems, loads, and margins in the ship.

This calculation is complicated by the fact that certain weight groups

(Groups 541, 571, 572) are related directly to fuel weight while others

(Groups 185, 578, 599) are indirectly related. This situation is

rectified by writing an algebraic equation, containing

an unknown, relating total static lift capacity to the

weights. The relationship of fuel weight to the above

fuel weight as

summation of all

weight groups

should appear explicitly in this equation. The equation can then be solved

for fuel weight. It should be kept in mind that changes to the weight

algorithms for groups 185, 541, 571, 572, 598, and 599 must be reflected

in this fuel weight equation.

‘d” .



REPRODUCED AT GOVERNMENT EXPENSE

=S UNIT ANALYSIS- SHANi
ship’sWork Breakdom Structure)

3 G5 MH -j-~)TH

m ~ NT SCALE

(LT) (LT) (%
“PACIURS

REFERENCE

I c:-,““-.’:’?,?-:,““”-<

GRouPIBULLSmmTURE: p,:’1..!>3:;..;:-
<,

100 HuLL sTsmTuREo GmBR?L

110 SHELLAND SUPPDNTING STRUCTUSE 4 57’!{f 2 ?$71 q~7c2

111 shell Pltng., Surf.Ship’bSub. Press.Hull ]7b~’

112 shellPltng.,Sub.Non-PressureHull

113 InnerBottcm 32.2-
114 ShellAppan&ges

115 stanchions

116 Lomgit.Framing,Surf.Ship G Sub. Press.Bull ?b’q

117 Transv.Framing,Surf.Ship & Sub. Press.Hull

118 Longit.& Trsnsv.Sub.Non-Press.null Framing

119 Lift SystemFlexibleSkirtsand Seals 42

-.

120 BULL STRUCTURALBU2XBEADS
. ..:...,Q IZql

121 LongitudinalStructuralBulkheads ~;~

122 Transverse StructuralBulkheads ! /+,/-7
,’,/,@ ,,

123 Trunksand Bnclcsures
. -.
/ ?? <

124 Bulkheadsin Torpa& ProtectionSystem
.2.7~
,, .-.

125 SubmarineHard Tanks

SulxaarineSoftTanks
“u’

130 BULLDECKS
2Q~~
d

131 Main Deck 7Z?

132 2nd Deck 3-Z7

133 3rd Deck

134 4th Deck

135 5th Deck and Decks~lcu

136 01 Hull Deck (Forecastleand Poop Decks) ?_~&

137 02 Hull Deck ($-d“

138 03 Eull Deck / ?.$~–

139 04 Eu31 Deck and Eufi Decks Above

140 BuLL PLATFOSNSAND FLATS 470
141 1st Platfcma ~~y

142 2nd Platform ) ~q

143 3rd Platform

144 4th Platform

145 5th Platform yl

149 Flats

L’
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L[7~ 1 REPRODUCED AT GOVERNMENT EXPENSE

SES UM2T ANALYSIS- BtMiARY
(ByShip’8Work Breekdwn Structure)

9/

150 DECKHOUSE~ 65< 5-DO -=9? X3

151 Deckhouse Structureto FirstLevel

152 1st DackhoueeLevel

153 2nd DeckhouseLevel

154 3rd DeckhouseLevel

155 4th DeckhouseLevel

156 5th DeckhouseLevel

157 6th DeckhouseLevel

158 7th DackhoueeLevel

159 8th DeckhouseLevel .

{IL::)

?~ 1,4:!~#L+’J/2

160 SPECIAL STRUCTURES ),~)~ /&::L 47& >-9 Y * 74A

161 Struct.Castings,Forgingsr6 Bquiv. Wel&mts. Z37 z 5-3

162 StacksandMacks (CanbinedStackend Mast)

163 Sea Chests 3-4 /?

164 Ballistic Plating I 97/ -;>-

165 SonarDc4nes \

166 Sponsons I c/o VLS A&> ,

167 Hull Structural Closures -77 /)

u! Deckhouse Structural Closures

169 Special Purpose Closures and Structures #/ )q,~

}
170 MASTS, KINGPOSTS,AWD SERVICBPLATFORMS *S ~z 3Z

171 Masts, Twers, Tetrapods \ C37J

172 Kingposts and Support Frames

179 Service Platforms

180 FOUNDATIONS -:;.d4
<-

42?
J:. “2?
.);d

181 Hull StructureFoundations

182 PropulsionPlantFoundations 13_5’- )zq

183 ElectricPlantFoun&tions 6g 7fl

184 Ccmmnd and Surveillance Foundations b’.L {l4’

185 AuxiliarySystemsFoundations
.-= .:.3 ‘j.:.-

186 Outfitand FurnishingsFoundations

187 ArmamentFoundations
,../+ -.,,... /’—

L__-’
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i REPRODUCED AT GOVERNMENT EXPENSE

SSS UNIT ANALYSIS - ~ ...,..,. . ... . .,.,.,,. ,.! .,,.,,..,.,. ... ~ .,, .

(By 6hip’8 W04

I

190 SPECIAL PURPOSE SYSTEMS

191 Ballast,Fixedor ?luidt and BuoYsnCY Units

192 CrsnpartmentTesting

195 Erectionof Sub Sections(ProgressRpt. only)

198 Free FloodingLiquids

199 HU1l RepairPartaand SpecialTools

/?7 NL!DIL16 4 H~i_ 70L.

GROUP 100 10TA

Signature

BreakdounStructure)

s :5

w
I I

=l=k==

‘u’
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ESTIMATEOFWEIGHTFOliSHIPS.SUMMARYSH~ rI. #w-

HULLSTRUCTURE– GROUP1, “Siiwt3 d 3
mm..

NAVSEA9096/3 (7-S2),(tb’buS~NAVSHIPS9291/14) U.s.s. I=Y 83 CGV MOtdOI-t~ L ~ HuusTRu~uRE_ GROUP1 ‘ATE 5-3 I - ~:::

@
WEIGHT CENTER OF GRAVITY

DESCRIPTION (Pounds) ABBA;~ I ~nUcNTC REFERRED TO FRAME NO.
.— ..—.

I REFERRED TO
(Tons)

——-..,.,V,., L, . , “

FWD MOMENTS ‘~ MOMENTS FORT MOMENTS srBD MOMENT

170 MASTS,KINGPOSTS,ANDSERVICEPLATFORMS 32* 20 137,50 7 7 2 .ff2#2/
171 MASTS,TOWERS,TETRAPGOS

112 KINGFUSTSANOSUPPORTFRAMES

179 SERVICEPLATFORMS
——

.—-—

t
ml FOUNDATIONS 5(L7E3*303?,12 :~,<“\1{~ 243, /s
181 HUU STRUCTUREFOUNDATIONS

—-— .-.

182 PROPULSIONPLANTFOUNDATIONS 135,41 f5,19
133

jzi?,g
ELEiiiRICPLANTFOUNDATIONS L97*74 4@:.1.7

—-.. .
“11. ?q

l& COMMANOANOSURVEILLANCEFOUNDATIONS 4L ,48 46.17 l/~
—.

105 AUXILIARYSYSTEMSFOUNDATIONS 262.87 44.17.___ ___ _ -_._ .&...._A_2’!—..

1=

-(,;,;
—-— ..—

1B6 OUTFITANOFURNISHINGSFOUNDATIONS
—— -... .— .— ..—. — ..— —

-. .——
187 ARMAMENTFOUNDATIONS

——-- . .
‘ 5s La 46,17

.—. . ..— .
.s-$ . z “—.—— . ...

1 1

190 SPECIALPURPOSESYSTEMS Zf?. 89 ,3L 04 _ 2qL,b /lr,.!,..._-!.—
191 BALLAST,FIXEOORFLUIO,ANOBUOYANCYUNITS ; ,’ J/’b;

192 COMPARTMENTTESTING I
195 ERECTIONOFSUBSECTIONS(PROGRESSREPORTONLY); :

— ——- .——

400 mux CInnnmn I qulos
I al

@ a., rh m=m,n, TIln, e
m

VW I VII-I- 1 LUUUU8U Uu

199 HUU REPAIRPART$m. ~lTWIML I UULiJ

197 WELDlffi < M ILL 1701&l? AtJr_.lZ

*’*”T==!I=F’

-.

_-

1——
ALL EHCEP~ \f24-- \0333*& jo.bb “

—

164 L9’7I#m Z4’-$0 4t?@8 I

—. -. .—— ..—
.—. —

SubTdal (bOUP1 – Shed 3
—. —.. ___ ——

TQ ‘1 ‘-

.—
SubTdal tip 1 – Shed 1

—.—- ——.-.—— ——.__— ——— —
c~q;fJ _

SubTdsl GnuIP1 – Shed 2
——. —.

—. /_J ~1 /

TOTAL- GROUPl,?OUNOS I II————- —.-
TONS ~ j z? (33;4

—

COMPUTING BY COMPUTING CHECKEO

El
—.———-—-.-.—

B
.—-.—————.-....—-

-9$3 >“).’

<

—- $
0
u
c

... f!
,0

—.—.‘>
-1. . . ..—

.—. ‘c)— -—. —---- ..-
,0— .-—...—___. <

. m

.— -—. _ . . . -,‘:-_‘:3
‘m

——.—— . ..— —. _.. . ___ z
+

t
.— — .-’‘“!

:
m

HULL STflIJCTUSE- GROUP1-
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REPRODUCED AT GOVERNMENT EXPENSE

SBS UNIT NiALYSIS - StM4ARY
Ship$fi Work Breakdown Structure)

GROUP 2 PROPULSION PIANT:

200 PROPULSION PIANT, GENERAL

210 ENERGY GENERATING SYST=I (tWC-)

211 (Reserved)

212 Nuclear Steam Generator

213 Reactors

214 Reactor Coolant System

215 Reactor CoolantServiceSystem

216 Reactor Plant Auxiliary Systems

217 Nuclear PowerControland Instrumentation

218 Radiation Shielding (Primary)

219 Radiation Shielding(Secondary)

220 ENERGY GENERATING SYS~ (NON-NUCEKR)

221 Propulsion Soilers

222 Gas Generators

223 Main ProNlsion Batteries

224 Main Propulsion Fuel Cells

do PROPULSION UNITS

231 Propulsion Steam Turbines

232 Propulsion Steam Engines

233
~z!.:- :

Propulsion Internal Combustion Bngines QES<’.

234 Propulsion Gas Turbines

235 Electric Propulsion

236 Self-Contained Propulsion Systems

237 ;’ Auxiliary Propulsion Oevioes

238 Secondary Propulsion (Submarines)

239 Energenw Propulsion (Sutsaerines)

240 TRANSMISSION AND PROPULSOR SYSTENS

241 Propulsion Reduction Gears !.,,,-

242 Propulsion Clutches and Couplings

243 Propulsion Shafting i..*

244 Propulsion Shaft Bearings
:!
7

245 Propulsory

246 Propulsory Shrouds and Ducts

247 Water Jet Propulsory

248 Lift System Fans and Ducting

I
250 PROPULSION SUPPT SYS (EXC. FU~ AND LUBE OIL)

251 Canbustion Air System

252 Propulsion Control System

I, , , ,

I 1 33- 1
I I

I I 7.“-) I

,

1 I
1 1 1 1

I I I
I

,--
.. . . ~~;? -?$ri,j-

.L ,?-> /,, T
. . / ~ Z4

,,.-
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SHIPTYPE [ 6/1“] REPRODUCED AT GOVERNMENT EXPENSE

as UW2T ANALYSIS - ~ ... .....!*..:-,...-...>,..!.... .. .... .. ........ .
(BY 8hipt8 Work Break- Str=ture)

(

-.-.-’

253 Main SteamPipingSystem

254 Condensersand Air Ejectors

255 Feed end Condensate System

256 Circulating and Cooling Sea Water System

259 Uptakes (InnerCasing)

260 PROPULSIONSUPPT SYS (FUEL & LUBE OIL)

261 Fuel Service System

262 Main PropulsionLube Oil System

263 Shaft Lube Oil System (Submarines)

264 Lube Oil Fill, Transfer, and Purification

290 SPECIAL PURPOSE SYSTSMS

298 Propulsion Plant Opcrating Fluids ~.~,;’

299
/’

Propulsion Plant Repair Parts 6 Special Tools “

I

GROUP 200 m

I
I $ 1

35-- . .550
; +- /7-. Ig.r

! i I I

2 I I I 23 6

Signature
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ESTIMATEOFWEIGHTFORSHIPS,SUMMARYSHEET
PROPULSION- GROUP2, Shsst1 Of 2

PAGE .

NAVSEA9096/3 (7-82) (Prwbu$lyNAVSHIPS9291/14) u.S.S, =a~%v ~0~~~-~.~ PROPULSION- GROUP2 ‘ATE 5-3 I - ;-;;

p
WEIGHT

,: CENTER OF GRAVITY

DESCRIPTION i%#l#-- AEN3VE REFERRED TO FRAME NO.
MOMENTS ~D ‘. i’ REFERRED TO

BASE MOMENTS A17 MOMENTS PORT MOMENTS STBD MOMENTS

210 ENERGYGENERATINGSYSTEM(NUCLEAR)

’211 (RESEilVED~ “--–
——

–a2 NUCLEARSTEAMGENERATOR
—.

213 REACTORS

%4 REACTORCOOLANTSYSTEM

215 REACTORCOOIANTSERVICESYSTEM

216 REACTO~ti AUXILIARYSYSTEMS
—.——

—.
’217 NUCLEARPOWERCONTROLANDINSTRUMENTATION

——.

-—
218 RADIATIONSHIELDING(PRIMARY)

—.

—-——
219 RAiRATIONSHIELDtiG(SECONOAiY)

—— —-. .—. —. — ——— . —. ..-

220 ~ERGY GENERATINGSYSTEM(NON-NUC~) - _ _$.oo * .?0 20*T .z&6 ,_ , _,-, .- - ., ,_,_ .__, _,__.. -...-. ..—
221‘ ‘-- PROPULSIONBOILERS *
.-.~ . — .-~.— .—--.----l.. --- 1 --- .. —-— 1..-

_?22 GASGENERATORS elootzw20877
223 MAiN”%OPULSIONBATTERIES

———— .——. .

..— ——
224 MAINPROPULSIONFUELCELLS
230 PROPULSIONUNITS IZL

‘~~PULSION STEAMTURBINES
# 1 l_Q...––_,_

—-—— I

232 PROPULSIONSTEAMEN~lNES——
233 PROPULSIONlNTERNAL_iOM8UST10NENGINES

—

—.—
234 PROPULSIONGASTURB~ES

235 ELECTRICPROPULSION, E

2361 SELF-CONTAINEOPROPULSIONSYSTEMS

2371 AUXILIARYPROPULSIONOEVICES I 1=1=--——
238 SECONOARYPROPULSION(SUBMARINES)

————

239 EMERGENCYPROPULSION(SUBMARINES)

-—t--’- –-~—t—---l----t-

-.-j____
~t-----t

I 1 I I I

SubTotaltiWIJ2- Shsst1, POUNDS.._. ——.._ —.. -—
TONS 1 1

COMPUTING BY

—.. —. ..— -1- — .—. - .-.____

—

—

q~q q L25!L$4

.

12 Q.:- 171, RVL

“~ ~ :/

.

——— ——

—

— ——-

—

—

—

+>- q ..7
.

ICOMPUTINGCHECKED

1 .— —— ..-. ___ ,.

.— -

t—-t--~--”-

.

I

,/ .> ,.’ k-”’ - [z .2 .3.4 ._’,,4//2 FnoPulsloN - OROUP2-
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*
234 -

** 241 -
242 -
243 -
244 -

*** 247 -

251 -
252 -
256 -
259 -

261 -
262 -
264 -

*k* 298 -
299 -

Propulsion

Propulsion
Propulsion
Propulsion
Propulsion
Propulsory

Combustion

Propulsion

REPRODUCED AT GOVERNMENT EXPENSE

., .-

GRO~ 2 - PROPULSION PLANT
.

Gas Turbines

Reduction Gears

~ouplin~s (No Clutc13es)

Shafting”

Shaft Uearings

(!!aterjet)

Air SysLem “
Control Systems

Circulating and Cooling Water
Uptakes
. .
Fuel Service System

Main Propulsion Lube Oil Systems
Lube Oil Fill and Transfer

Operating Fluids
Repair Parts and Tools .

.

.

* Wt. from Engid
** Wt. from Gears

T *** Wt. from Jetpmp
u

.

\

,’

;,\ ‘ ‘“”” :
“) (?; ..”



●1
R

E
P

R
O

D
U

C
E

D
A

T
G

O
V

E
R

N
M

E
N

T
E

X
P
E

N
S
E

*

n

n
n

w

w
w

m1
+

000

+m
“

m
s

II

m
l

0
3

mE:i
%
%

mtig

●1hd$$
m

.s4
C
4

r
-
l

.
$
-
1

0

w
cWI

2!2m

c
1

mN

mU
-
J

0
4



(

BosImlW

m.-

-.s0s0

m.ml

S90.onl

Sa.aw

4a.osa

mo.aos

SSO.S4S4

lSO.0M4

●.a

-M&on

PROPULSION lWITS (US-848) U, SW

—Uasnm —---es.m

1

-t-””-”
. . ---- . . ------

-
L1

.

●

““””’.......1 8.rn

1

----------------------

●.s0 1U40D.O noao.o



(.

......



4- ,,—
-

—
—

.
~
.~

,,,’

:~
:;:,

..,
:.:.

--.r .,.,
.....,.
T
-
-
q
-.

--d
_

4--
.:; l

,.!.
.—

.!
.

..
—

,.
!.—

.
.

.
.

$ :-.
t:=.-.
:. I.-..
.
—..

-
-
.
-

-
.
.

-
—
_
-
—

-
.
.
—

* ——
.
.
-

-
-
-
-
—

z4“--
.—

.
..

..—
--::N

=
g:~

.;.;

5
R

E
P

R
O

D
U

C
E

D
A

T
G

O
V

E
R

N
M

E
N

T
E

X
P
E

N
S
E

:>.“:
“:’

!!,!
,,;

:
,!l

:!;,
::;

:::
!

j
!’:>

!,,
::/

;
+i~~

,:;
!

:,::
:’;

:“’:
;!,

1
,

,,!

----..
..

..
.

.
---

.....
.....

;.4
..”:

..:
..-

+
J

.—
n
-

—
.-

.-=
.-

-
.+

_.
-,—

-
J
—

-

.-—

..—
..

--—
.

.
.+

.
.

.—
.

—
-:.

_
.7

.
.._

-L
+-

-—
-—

4
-.—

-
—

-.—
—

—
----

-..

—
—

-----
.

;..,

,:4
.

,,
..,.

..!.
~
..

.
:.,

.,.
,

,,
.,

.,.
.,

!!...
..:.

,,
.!.

.

;..
.

:.
,,,

.
.

,,,
,

,,;
.

,.
..!.

,!.
,!,

...,
,.

l~
;.

::
4
.,.

,4
..

..

—
—

“r. —
—

,...
:;!
:-,.:..

.I
‘

-~,,
.
.
’

=
-t-

7-’ -—
.

.
~ w ,I,y

,:
:!1

:
;;

!,.
:,;

,j
!,.

~1
,.,

.
.

,,,
!,l,

!:.
::,

,~
i::.

:;’:
,

—
-—

*

..:
—

-..
..-

.
:

:!
.
:
”
:
.
”

..
.
- F .;“,i

I
:

.“””’
,
.

,!

—
-—

—

,,:

T*.:--~-“
--r‘.:1.”:
“1

\ .;
_T~

-
_
w

-
-
-

~
!i

‘i —
..

x.,
;

—
-..

.’,

–u+

-“Q —
_.n

i‘_.:_..
“L

’
......
....
-

—
---

I.
.

.
~
-$

i..:{T
-1

;.:,:

J i
.
’

..
.
”
-



TFAC IMe ?APEB MO. 1?27 -[01 (
C*US1 SLCTIOH. $OXIO

IT‘Ii
,..,
‘t’i.t

. .. .. .. . . .. . . . .. . . .
,:::{ ”:::-----..

6,”““:
~ $:’:...,., .,

.: :... . . . .. .. . . . . . . . . .

--k
;!;
.,,
‘1”

.

.;.

.1.
4.

.
... .,.,... -...,, .,:

,:
1

... ,:; ;., .,,
., i .,.

:1/,
... !

;!!
*;

.

.,

;
.

;: 1”:,
:! 1.:
,!. .

,,, .

l,:
,1 ,.:
.;.

.:(,
... .
.; I
.! I

,.

i

al
m

2
0
u
c
f)
m

“.’,!;; ;;~,
! :, J! ’::,1

-e .,,
:rb, ,i”

... . .,
.,. .,.,,0

I ‘: 1:::. ... ,., . .,,. . . . . . . ,, .,,
. . I

.!
,.
,, u

>
-1:.,..,
cl
o.,.

., ...,t. .
:!’

,’
,!. .

+
. .. . ,.. i. ...,

I;., , Ii:. ::. .;, .:

!:.

,!.

::,

+
m
x

:
zu-l
m

. n. . . . . 3
. . . . . .

-4
.“.



,

u

,
R

E
P

R
O

D
U

C
E

D
A

T
G

O
V

E
R

N
M

E
N

T
E

X
P
E

N
S
E

.
3
.

-—
.

.—
1.

._
.

.—

c.

.>

+
a

e
z9R

u
*a

”
02

Sza
a

.u
o

a
U

!>
*



n

(..
‘.-

i



(

- awmu

(

*

—* mTn —----ss.rn .“.’.! ‘ i S.m

(

c *.-

o

8

0

u

s
T

I
Jo.omco

o

N

6

I
a -.@am

s
v
s

T

E

R t*.aw9

e.a

-14.an

.. .....
01

. ●

.....-

LI ....
.,..4-.’”

#i ,.......”””

p
.......”

,,.....
,,....-.

y .,.’K...”””
L4

,,......

~1
. .

●.90 9UM.OS i@msho 1-.0 ~.e

e5-----



t

x

<.a

=,>z
-
-
-

!0.
.

.
,,,-~

.-).

*C
4

--e,.*
,0”
:
z

-

.C
z

*“O

..-<
<

1-

,*V
.

,.’,
*.7
.

..)

.L
,

.n
..=

<
=
-.

..”

—
-’”I

.
---

.-.-,.
.
.
.
’
.
.
.
. .....

.
.

.
...

.
-..

—

“R
F

?
lZ

P
R

O
D

U
C

E
D

A
T

G
O

V
E

R
N

M
E

N
T

E
X

P
E

N
S
E

,
,,.,

:.,
t!!!;

:jl!!:::l~
?
::r

!:
::;...-

..,
.

.,,
...4

.,.
.

;..~
::

.
:
”
.
:
.
.
.

:
“
.

,
,

.
>
,

.
‘.

::.
:

....
.

,.
.
’
.
:

.....
..-

.“.
”....

.-

.,,
+.

d

‘$
.“’.

?
:.

-.
-.!

-
:.:.-l-..

,..
..

.,.
-----

.
.-.

.
,.

~
-.

%
.,,

..
,.<

4
3



k..==
“

,x

t!<s

u
-.u..

--,.

.-
.?.

-
.-

.-
,.c
.

.
-.

,---
,.

,.
--.3.

.
.

za
e

,
...

_.
<-=
.-0

.
...

-.

<
<
-

:.,
C.

*e
.-

.:---
=“..
..-
-.-,

.
-

...

w

R
E

P
R

O
D

U
C

E
D

A
T

G
O

V
E

R
N

M
E

N
T

E
X

P
E

N
S

E

I

_..-,:.:
::::::1.:-.::
.,.:,-,.......

-::::.~
;~

:::~
~

-:.,
.

,.--....-,—
.-,..:.:.:.-.”

...—
--..,.,.-.L-.”:

.....__,____..._&
___

---”~
-:,~

~
u

:+
+

~
yQ

,-.-4..:-----
~

—
.:

:7--.,.,Q
::-:-–.+

----+
,---.:”---”-

--r,-,7-------
.+_--,_

i!..--,.
..-7”z:;~

+
:+

::”~
Q

=
:

~
-=

-i:-:=
~

=
--–

....-—.
~

-:
Q

::::r:”lzz:.L..-
(L---:::zstr=

=
=

=
=

=
=

..----,__
1---..—

—
..~.

—
—

—
,—

-.
.F

,
-_

.;
.-,..

--------
-.

-,-
.—

=
----+

..-.
-4.

-
A

!..
.

-------
-

---~+.
_

,_
..-,.,..-

.
*

_-,_>J
,

--
:----

.-.
.—

---+.
T

+
+

-*
.::-.-.-:

-
.-<

;.
~:+,,

~,:::::
”:.:

-:.=”.:_:::~;--T
’?

<’::j:::::”::’:z’L
-

-------
_-

,_~::-.-i---A
A

u
-

-------
-_

+--
.:

.-
..-.

.
.

.
&

_.
----

—
-7

;—
-----—

-
------

—
-—

..—
-

.
.

.
.

..
.

_____
.

..__.
.__.:J

__
.-.

,—
.

..
..-.+

..
.

..-_
.

.
...

--,-
-z$=y”=~:=-:;

-
~

~
:<

—
—

--
.

.
..

.

—
___

.—
-------

.
.._

.
..

.
.

.
.

:,
----

.
.—

—
--

.
.

.
.

.
.

.
.,

:,,-
...

.
.

..-
.

.
.

..-
.

.
.

.
.

.
..

.._
.

.
.

.
.

..,
....

..._
..:.

-—
,------

L
______

.
..

..
.

.
....*!

.
.

..”...::--”=
:u

:::’

----
!-,

..
.->-+

_
-_&

__
-_

-...
:

..
.

.
.

.
..-

.
--------

-i
._-;

_-

:-
—

—
__

.
.._

-----
.,—

-.:
.

.
.

.
L

_
.

.
.

.
.

.
..

.
.

.
.

.
...4

.-::=
.,_..-.

.
.

.T
.’:

:’:-.:-
‘-’

----
-,-~—

------------
--

.,.
.

.
.

p
,-.

...
.

..
.

.
--

.!___
:.-.

.--..
.7.

:..:.:_
-

:.;.:.
.

-j-:.
.

:
—

_-.._.-,
,.

-.
-4--.+

.
.

:--.
.

.
:

...+.:..+
~

.—
-

..
----

_____
.-

.-::
.--_.q

+
::

...
—

J
--

-!
,.-----

.-.
.

.
....-.

4,
.

...!
.

.
.

.
.

..
.

.
.

.
t::;::::l

.
.

.
.

...
.

,...
-.+--

t--.L
-.4.:::.

_.-A
-.-..:

:
..-:’:

-:
.:

.
:’:;

::,:;
_::...,

..
.

.
.

.
.

.
..

.
.

.,,
.

.
.—

.
..-

._...,
-

.--
.

.
.

.
.

.
....

,
.--

.._
*-----

.-

..
...

.
.._

.
.

.
.

....
.:

.:
-,

:-.
,.,

-#,
-

.
-k---,..-

\
.

...
.

..-.
_-

.
...

L
._.

.-
...&

..:,
..”-:~.

:~.-.:
-j.

t.,
,,+

!----
-

..
.

.
.

.
.

.
.

.
.

.
.

“’----~-’-
-“.-

—
--—

----
,------

.
...

.
.

.
..

.
.

.
-.,..:,;:

::
:

-k-::..::
..

:::,;-’
.-.

:-
.

.
.

.
.

.
.

.
.

.
..

..
L

,
------

,.
.

.
.._

....-.
y

.
.

i.
—

,’
.

.
.

.
.

.
.

.
.

.
.

..
.

.
~

.
.-.

.
.

.
.

.
:-e-

-:
----

---
---

.-
..-.

;..
,_

—
_.+

-
.-

.
..

.
.

..
..

,,_,
-,.

l
-

.
.

.
..

.
.

.
.

.
.

.
.

.
.

.
.

-------
.,.,.~..~.

.
.

.
.

..
.

.
.

.
.

.
.

.
.

,,.
-

.
.

.
.

.
.

.
.

.
..

.
.

.
.

.
...

...--
..-—

...-.
_.-.

—
-y

___
‘JL

._’-u
~

.,
:-

-
-

.
.

..r
...

.
.

.
..

-,.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
------

---..--—
-

------
----

--—
—

-
—

;
:..:._..;..

-.
.-

...,
...-

.
..

.
...

.
.,.

-
,-.

+---------
$

.-.
-.,

.
..!

.:.-~,,;
.

.
.

.
.

.
.

.

.
.

.
.

.
.

.
.

.
..

.
.

.
..

,’-
-“’-

.“
,.

.-.=.-
-:-.

--.
—

.-
.-.

.
-----

}
‘-.

.-+------
---

-.
.-’

.’-”G
:

_..:
‘

-
,.

.
.

?
..

.
.

.
.

.
.

.
.

.
.

..
.

.
.

.
.

..
.,

.
.

.
.

!..

,-
.

.
.

------
.-,

_-
.

-.
-.,-,.

.
.

.
.

.
.

.
.-

...7:
,..

...:..
“.”:

::
.”..--:

::
::..:

_-
.

.
.._

.-,
.._,,,

.
....

.
.

.
..

-:.
_.

:_.-:
_.

-.,.
—

’.
.—

L
“-

.
.

.
.

.
...

..
.

.

...
.

::
.’...

....,
,.

.-
-—

.
....

—
---

—
-...__

:.-
”.-’

.
.

...+..
_.

.:..:
.

..
.

.
,$

.
.

.
.

.
..

.-:.
.

.
.

.-
.

.
.

.
.

.
.

.
.

.
:..

-----
----

.:
::.:

‘.

.
.

.
.

.
.

.
.

.
.

.

:.
.,.,.

.,,
,.

.,,
,.

-—
----

--e
-

,.-

0
:

4
G

2
q~

@
:

2

..-.



i

,,sc,aI

*.s“0

—

-i

T

,.,

...,

.

‘{j.-i
.1.,..

.
.;

.
“
?

.-L
:

.!‘1
>

.,.,-.!

...

,.,J -,...

W
J

,;.,I
..!.:
-.



—
.

w

\’””’
...

c

R
E

P
R

O
D

U
C

E
D

A
T

G
O

V
E

R
N

M
E

N
T

E
X

P
E

N
S
E

.,.

s
.

...

-
rQ..d—
.I

“w



.

:

(

..
:.,,.j-.

.
..

.
.
.
”
.

‘
“.’”

“y
.....

....
‘%

+
..—...-

.
.
:
”..

-.
.

k.+.
.

..
.

.
.

.
....

.,.
.

.
:
:
1
:
:
:
:
.

.
“
”
”
.

.
.

.
.
.

.
.
.
:

.
.

’
-
.
.

_
_
_

,
.

..-.
._

.

..-

..-L
....

.
.

.-:-’
-----

.
.

-.

....
.
’
:
.
.
:
.

.
.
.

.

.
.
.
.
.
.
.
.
.

.
-
.

.
.
—
.
.
.

.
.::.

.
.

......

.-
_..

..
..

..--.--
....

....
.-.

k;....
.

.:;
:..

....:
....

.
.

“%
..”

““
.

-
L‘,

...___
;..:::.:.

.\.‘\.\:\
‘L‘\

\

----
,-,.,
.
!
!

.
;j-.,-1

...

“
.,*.!

.
.

..’.

...,



.-/

s
.

u

~
R

E
P

R
O

D
U

C
E

D
A

T
G

O
V

E
R

N
M

E
N

T
E

X
P
E

N
S
E

.

.-—

m
.



,;

.,
>

:,.
.-

.-,..
.

...
,.

...
,.,

.....
....

...
.

-.-..
.

.
.

.
.....
.-

.,,
-.,

..
.-----

.

...>
\

E
X

P
E

N
S

E

........
-....

7
.

.
.

.
.

.
.

.
.

.

‘? -J
,.,

.,
,

...
,,-

.-,
-.,
.,.

.
.

.’,
...

.
.

.
.

.
.

.
.

..
--

------
i

-..

......
...-1

..
...

.
.
.
-.
j..

-.
.—

.—
+

“..
_..

-.
.._,
,.,:q

.>f3
-

;
Q

-)
.

..

.-.—
—



—

.-...
‘:

\:-:;Z
~

R
ep

ro
d

u
ced

A
T

G
O

V
E

R
N

M
E

N
T

E
X

P
E

N
S

E

!,.

.
.,.,

..
.......

....
..

,,,
-...
!,,

.

:.

!!.
.

,...
.

.
.:.:,

.“C
T

.’
..-,
.

.
.4

.
.

.
.

.
.

.:,
.

t:,

.
..

.

!.
..:.,.

,.
.,,

.
.

.
.

.
.

.
..

.
.

-.
.

.
.

:
.

.
.

...-
.,.,.., -..

.
.

.
....:

...
,,#,
.,--,.

,.

...1.
.

.
.

.
.

,..
.

.
.

..
-----

.,.
.

.
.

.
.

,.
-..

;.,:

.

,.,
.

L
-1

,.
.

.
-.

.
.

.
-..

.
.

.
l.’

.
’

...
...

.::
..

;:......~
.

,.,$
:

..
...

.
...~

!:
.

.
.

.
..........

.

-.

...

.
...

>
-

-
.—

.:-
A

..-:.
—

-
iA

.L
-

-.4
—

....
.

.
.

..i

-.
‘7”-”:

-
:
:
:
.
:
-
~
:
z
~
:
~
.
t
i
e
i
q
.
”
z
-
:
:

::”
q

-:;
..-

“
“
”‘:~

-“=
=

-
rm

==--====
:~

-:;.;-”-
..

-
.

...
..

.
,-.

.-__
~.—

---
.—

-t
e,.+.-~—

,--
..

.
..%

%
?5E

:?:::%
=

’i?:.$
‘:

—
----

.....-.___.......
+-..

-..4
..

—,-—
.----

.
.
.

‘--”-”r
,,..-....--,,.

.. r..-
.-

..,!
.

.
.

.
.

.
.

.
.

.
.

-.-—
—

—
,—

,--

.
.

.
.

.
.

.
,-.

.
----—

-—
*---:

+.::+-
d

‘
-
-*
.
.
.

---T-.
-y

-.,---
.

;:
:j::;:~

:=
;-;”.

X
z:+

-zf-’=
q

=
:!:::-

::-
a

..
--------

.
......

..-
.

....-
.

....-.____
.

-.
.-.

.
-
-
.
.
.
7
-
-“5

$
-?

-E
E

3
E

Z
S
:::’”:~

-

--+

....
..-

.+
.__~

zIl
2

...
,,

----
----

,
--

+
....-..

.
.

.
.

.
.

.
.

-----
Q

-....-—.,-.L
““

.
..

.
..

--------
-
-
-
-
~
-
”
-

“-’
“+--=+—

-’
.

...
.......

-----
-

-------
-.

.-----.
.

.------
-.,

-,,_+
..

.
.

-._--..=
-===::

- k
-

::”=
;:z-q,_-

L
.-.-,

.
.

.
.

.
.

.---.~
.._-~

a
.
-

L
--------

.____
.

..
.

-
----.

.
.

,—....i-.
.a.

-
->.

.--.-—
,-.

------
..

=.-...
.

;--------
A

.-
.
..

.
..-.

.-
_+

...
------

.
.

.
..

“-–---+
–—

.-.
—

—
----

_—
—

--
----

-
..

_.
.._

..
+

.._..
______

.---
—

-
--—

---.
.,

.,---
...

....
....-
.

.
.

......
.

...
-----.

.
.

is-
.

.
.-—

...
..

.
..

..

!
—
-
-.
...

...........
..

..
-.......

.-
.
-
-
—
.
.-

-
-

.

..-
.

....._
.:

.

.-.-,

&“:+
!..

.......
,,

.
..

.
.,.

.
.

.
.-.

“:-::”
.

..-.

,.
...,..

..
,-+

-.,.
.,.

!

.---+.
.

.
.

,.
.!.

.
.

.
,.

.-.,.,
.

.
.

~
.._.-

.
:..;..
,,

...
.-

..7
.

.
.

.

,
--,

.
.

.

“u

b::
,..

.
,.,

.
..#
>

---

----.-—
-------

-
—

-,---4
.

...
.

.
..

-
>

-
----

.
.

..
.

.
~
.
,
:
-
.
l
.

,
-
.

.
.
.
.
{
.
.

..
.
.

\
.
,
.

.
‘];

.,:~
.,.\:

*

.
.

....
...
...
...

.,.
.

.-.
.

..::
....

.
.-....-

.
..

..-
----

.::.:
:.
J
”
:
:
.
:
-
:
:
!
:

....
..
*
.

.
.....

;’\
.-.

..‘T,...”
.\

.

.
!“,..

:
:

!..
.

1
:
:
:

;
.
’
:

.
-
.
..

,
:
.,.

...-
.

.
:::.

.:.
:“”

.......
..

...
..

..
.-7

-..
.-

,,-:,:::::
.

.
.

.
.

.
.

.

.,.

“
:
.
’
.
’
.
;

..
..

.
.

...
.

.
.

....
..

.
...

....:
.
:
:
.
”
;
::,
,.
,
.
,
,

.
-
.-
-,-

—
—
-
-

;
,
.
.
*
-
-
-...

.
.
_

:.’
.

.
.

.
.

.
.

..’”
.

.
...

.,.
:

.
.

.,
.

.
.

~
:;..::’

”:::,:
:,

;
;,
,
.
:
.
:
:
.

...
..

..
.

-.-...,---
...

......................
.

\

.-

.:;
.“.

.
.

.
.

4
..,.

.
1:

4
,.

.
-.,

.

.
.,.

-.

b



(

P

R
o
●

u
L
s
I
o
m

o
1

L

so.-

s
v
s
T

E

m

●.ss

PROPULS1ON LUBC OIL SV8TM (~68-864)

—*MA -—-----as.m

I I

‘.’””’’’’” i s.smw

~1
M

D1!.2 pl

M no
. ------------- --------.----”---”--“-”

..------------------------”--------ye
!tu



().
A4UABCC

“x
nhn~ In USA

f“--\.
,...

Cnoss SC CT IO N-1 OXIO To t Inch
,/ /il ‘b

t

-.

3.0

2.0

j.o

... .,... . . . . . ..., .,..,... .,. .,,., .,.,.. . . . . . . .—.----- .

... ,,... <.,.,., . .,. .,.,.,::1:
i:~~f::. . . . . . .

:::: f:::: ]::::1:: -:::-::

::::;::::. . . . . . . . .

. . . . .,...,, .. . ... . . . .,.
. . .. .

. . . . . . .. .. . . . . .

I
...1.. . .. . . ..+, .l ----

... ,: ...

::::1 :::., ..4..

.--. ,—

... ,,.

,. .,:..

., ..,,

,. .,..

,. ..,...

., .,..
. . . .

.

,.. .

. . . . .,. .,,. ..1.

. ...:

., .,.
.,.

.:; .,.,1.,...
; :1:
,, ’,.

.,.

., .!.

., .,,

.
.$

,.’
... ,.

. .
.,. .

I

r’i,,
. ..,
,!

,.

,,

jj

,:

, . .

:,
,.

.,
.,

,!

,.

:!
!.

ii;1
.,

!

,

:.

I

1

I

.. .
. . . .

. . . ..,. .
,., . . . .., .,,.. .

I

,

. . . . .
!..

,. -..

. . . . .

;, ‘,
!, . .

. . . .>

.,

;,: ,,

,,, 10
,,, ,,

-: ,+

.,

!,! .

.!, 1

.! .,.,.

. . . . . . . .

,., .,. . . . .. . . . ... ....
::::i:n: t:::: !!::: i::: ‘/.

,.,,..
:.. .,..,, . . .. .,

;

,:

; :. .;,:
..- ,1.i:: ., t.- . .. .. .... ..,, ,.. ;

,’ l::”.
.....

,.,
;:.,
,!

,!
,.

,.

:[
.,.

,;

!.,
,.1

/
.,

. .

.-.
.: !.”: ,;

--4 I
,;

.,. . .;:,
:1 :... . . . . . .,-_-... -.~. //,::,. ...,.. . . .

., .,;,,.:
11.,..,:.
:,

,., !

!,.!.
, .!, !,

:.

,!,

:1 , , ... .!
. .

,~.:.!.i,,
.!, .

I !::; ”::” 1,::;:.::l ::::;::.
,,1 ..,... . . . . . . . . . . . . . . . . . . . . . .

.[.!.! .,
l“

.: .:..
;,::::::”:/..,””

.: 1’. !

.3&o /00



.

1
.
’
.
,
.
,
,
.

,
;

:.,’.
./

,.
:,..

..
.:,7

.
,

..
...

,
,.,

”

—
.

*

/
R

E
P
R

O
D

U
C

E
D

A
T

G
O

V
E

R
N

M
E

N
T

E
X

P
E

N
S
E

,.

,-
.,::,

-
J

:.

.
.

.

.
.

.—

,.

-

;.., ‘.
‘..,:.,

,
,!:::;,,

*’:

,,
-’.

.:,
,...

.
.

..

.,
.,

,.
,:,.,

,

,,
,,

.,.,

.

,

..)i#..
-.,

..4
;.

,..

‘.’**

,.



---’

*

mz.

s—

.

x

—
—

.
.—

—

R
E

P
R

O
D

U
C

E
D

A
T

G
O

V
E

R
N

M
E

N
T

E
X

P
E

N
S
E



SE3PTYPE [6)/

(w

, REPRODUCED AT GOVERNMENT EXPENSE

8ES UNIT ANALYSIS - SR#4ARY
6hiP’S Work Breakdown Strwture)

GROUP 3 ELECTRIC PLANT:

300 ELECTRIC PIANT, GENERAL

310 ELSCTRIC POWER ~TION

311 Ship Service Power Generation

312 BnergencyGenerators

313 Satteriesand ServiceFacilities

314 PowerCrmversionEqui~ent
315 ShorePowerReceptacles

320 POWER DISTRIBUTION SYSTEMS

321 Ship ServicePowerCable

322 BaergencyPowerCable System

323 CasualtyPower Cable system

324 Switchgearand Panels

330 LIGETINGSYS~

331 LightingDistribution

332 LightingFixtures
333 Switches,Receptacles,and Outlets

“u
.+o POWER GENERATION SUPPORT SYS~

341 SS’IWLube Oil

342 Diesel Supp “~-,p<, ~ort Systems ~

343 Turbine Support Systems

390 SPBCIAL PUR20SE SYSTEMS

398 Electric Plant Operating Fluids

399 Electric Plant Repair Parts and SpecialTools

- 300 mTA

,>-

.)., ,/.

5 E5 )7H 5rJJA ?-4
+

m UT’ WT
(LT) (LT) (LT) PACn3RS R@=RENCE

1

t,!.
-t-

2’/ ?
.4-

330

%5 -“< 2> $? 3 ~o

3
5-7 83 -:/ ‘,

m=i=a==
“-l I 1 I ~–q I Z.i

{
?- q -2-./

//J

Signature

‘w

.

-<, -2.,
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— -.. . . . ... .. .

ESTIMATEOFWEIGHTFORSHIPS.SUMMARYSHEET
ELECTRICPLANT– GROUP3, Shwl 1 Of1I
NAVSEA9096/3 (7-62) (PmvloustfNAVSHIPS9291/14) I, J..
-

!@
-m-

311

312

313

314

.
-—.

——
..

320

321-

=

323
324

%ii
331

332

Ziii
- 341

399—.—_

I

WEIGHT
DESCRIPTION (Pounds)

(Tons)

ELECTRICPOWERGENERATION 31Z,00
SHIPSERVICEPOWERGENERATION 300?00
EMERGENCYGENERATORS

6ATTERIESANOSERVICEFACILITIES /2100
FUWERCONVERSIONEQUIPMENT

--l
.-——-.—___ —--- .—.—

—-.. —..- —— -- ..—- .—. - ._.—,..._... .——- ._

POWERDISTRIBUTIONSYSTEMS .36Z.OZ—..
SHIPSERVICEPOWERCABLE 276,77—.. —— —.
EMERGENCYPOWERCABLESYSTEM

—.
CASUALN POWERCABLESYSTEM

SWITCHGEARANDPANELS
.83T

—._ . .

LIGHTINGSYSTEM

LIGHTINGDISTRIBUTION
7L~3–.—

7L ,09
UGHTINGFIXTURES

POWERGENERATIONSUPPORTSYSTEMS

SSTGLUBEOIL

OIESELSUPPORTSYSTEMS
—. ———

TURBINESUPPORTSYSTEMS———

SPECIALPURPOSESYSTEMS /$;4-5
ELECTRICPLANTOIWIATINGFLUIOS 2*32

ELECTRICPLANTREPAIRPARTSANOSPECIALTOOLS lb.13———

TOTAL– GROUP3, POUNOS.— .—

\
-. -—..-... ..-

PASE. --- ..

U.s.s. m 63 c GU!ELECTRIC w - GROUP3

.—.

D’TE5.31+:
,,‘L,..” CENTER OF GRAVITY

ABOVE REFERRED TO FRAME NO.
.,:

MOMENTS ~D
REFERRED TO

BASE
——

MOMENTS

——-

AH MOMEfiTS PORT MOMENTS ST’BD MOMEN 1s>

26*O5 333 +. . J+8, %z :763*77< (’M I 3

2s.99 -~
6 bq ,06 ~)q 3 O:$;>cj,

37,50 /7 1,07
.

~, - .-
.——.

, ,.\ . 78.7S
.,.—. —.-.—— ______ _- .. . . -——.. — L

—-~-
t-tt-t------t-tt-t

1 It I .+..

I
~–

1 II I I II
, ~--i -- .

-—. .—-..———
‘--------l-tH---- --4-it–-t-- ‘---~—--+-]–-! I

q 70. &.., Jl? <,1-..22U-XZ3)34,22’ - , -_ . . , _.!? ?.:,.9 b .–.

[

/, 3$. 3~_
37*Z5 -.,,?? ;,

4.3-,56_ — -~ ‘,-,.—.. —.. .—. —.-..—.—-----.__JA..._,___ ..-__ ,_ / --- .
—.—— —— .—t — —..

.-+--.++__*_,. II I I II I I I —.
.

5439 $@, q3—————-——..- —— — 3bv26 )(96, Z~ (M{ 33 0-332

;4439. go.q3 7.:~’..
.. ... ,-.

I
—— —

2/, 14,S? ——___
———

t
1. I

--”-—Ht-l-=YY—-~l ! I
.— _...

II
—+- –—l+--l--+-# ‘“-’ I f I -+

—-. ._

~~ ,fj~ 20.8] 8.q~<—.-—.—. g~.72——
13t80 2,32 .

..—.
.-,\-2 [/7,06

L7,57 IQ.,49 2,,, ,
I ‘~ , 6f2___

I
.—7–. .–-

11—
33,L?4 76/,7 I

WMWTING CHECKED

I

M.,.’ . . . .. k“ .< 0 ! ,~<-? .-.3 ! ‘J EIMXiilC PLANT- GROUP3-



REPRODUCED AT GOVERNMENT EXPENSE

SUBROUTINE WATTS

INTRODUCTION.

SUBROUTINE WATTS estimates the electrical Kilowatt-requirement for the

ship.

DISCUSSION

The routine begins by converfiingthe integer numbers of turbines installed

for propulsion and lift into real numbers.

The total 400 Hz electrical Kilowatt requirement for electronic equipment

(SWBS group 4) is then initialized at zero. The types of electronic equipment

are then selected and the total 400 Hz electrical requirement for all types

calculated.

7) is
-,

total

The total 400 Hz electrical Kilowatt requirement for armament (SWBS group
,..,.

then initialized at zero. The types of weapons are then selected and the

400 Hz electrical requirement for all types calculated.

The 60 Hz”electrical power requirement for electronic equipment is then

initialized at zero. Once again, the

but, this time, it is the total 60 Hz,

lated

types of electronic equipment are selected;

requirement for all types that is calcu-

The 60 Hz electrical power requirement for armament is then initialized

at zero. After, again, selecting the types of weapons, the total 60 Hz power

requirement for all types is’calculated.

the

Once the KW requirements for the electronics and weapons have been summed,

KW requirements for the “remainder o-f-the ship functions are calculated.

Figures 1 - 5

and auxiliary

Group 3
‘v

show graphs for calculating, machinery, HVAC, lighting, hotel,

KW requirements.

KW is set equal to the total 400 Hz KW requirement, since it is

assumed that it will be converted from 60 Hz, and the converter weight is in

-,
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A 30% growth margin is allowed in

It should be noted here that this total

?lcondition which mom or lessoperating

with the maximum KW requirements of the

REPRODUCED AT GOVERNMENT EXPENSE

Group 3.

calculating total KW requirement.

KW corresponds to a “maximum

combines winter

electronics and

Average 24 hr. KW is taken to be 87% of the total

cruise requirements

weapons.

KW requirement.

Both total and average KWrequirement calculations are considered to be

fairly conservative.
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REPRODUCED AT GOVERNMENT EXPENSE

GROUP 3 - ELECTRIC PLA~ ‘“-:”“--’b”~ ..:..,...-’””
. .

WBs
\

‘L J .
. .

311- Ship Service Power Generation
313 - Batteries and Service Facilities
314 - Power Conversion Equipment

321 - Ship Service I’owerCable
323- Casualty Power Cable System”
324 - Switchgear and Panels .

331 - Lighting Distribution
332 - Lighting Fixtures .

341 - SSTG Lube Oil
342 - Diesel Support System
343- Turbine Support System

398- Operating Fluids
399 - Repair Parts and Tools

.

‘w ‘

,.,

. .
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REPRODUCED AT GOVERNMENT EXPENSE

. .

\ W311 - Ship Servlcc Generators
._-’

60 Hz Generator Sets

No.

1-
2
3
4
5
6
7

Type

400 Hz Generator Sets

0

100 KW Diesel”
500 NJ Diesel CAT D-348
650 KW Diesel CAT D-349
700 KW G.T. Solar Saturn
800 KW G.T. TF 14B -
1250 KW G:T. Ruston TA-1750
2000 KW G.T. Allison 501

1 120 KW Diesel
2 500 KW Diesel CAT D-348
3 650 KW Diesel CAT D-349
4 60 KW G.T. Solar Titan
5 90 KW G.T. Garrett 85

WT
. .

1.765
8.82
9.33”
5.36
6.25

15.18
22.64

1.196
8.01
8.56

.424

.45108 KW G.T. Sunstrand Allison C20B

.43950 KW G.T. Westinghouse Solid State
2.33

NOTE : #7 is Bell’s Configuration ~~itl~2-400 KW 400 Hz
generators geared together with 1-150 KW 60 Hz generator
to form one generator set.

..

,

./, ~
.-. .- _ ._.__. _- ...—— _____ - ,..
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ESTIMATEOF WEIGHT FORSHIPS, SUMMARY SHEET
COMMUNICATIONANO CONTROL- GROUP4, SIMM 2 d 3 PAGE_..

NAVSEA9096/3 (7-S2) (hbuSty NAVSHIPS9291/14), U.SCS. FY 83 C(W t@tJ(JHULL COMMUNICATIONANO
“. CONTROL- GROUP4 DATE 5.31.53

50
WEIGHT CENTER OF GRAVITY

02 DESCRIPTION T ABOVE
<

REFERRED TO FRAME NO.
MOMENTS ~D

REFERRED TO
BASE MOMENTS AH MOMENTS PORT MOMENTS STBD M~NiS

440 UTERIOR COMMUNICATIONS 31.95 65.CO 3/ . ‘7$
441 RAOltiYSTEMS 29125

-.—-.
2qc2ba

442 UNDERWATERSYSTEMS 0455 ~ ,,k-b*
443 VISUALANOAUOIBLESYSTEMS O* 45
444

C),+s
~MIZRY SYSTEMS

446 TTY ANO FACSIMILE SYSTEMS o.b9 cYb9 _ . _
446 SECUiiii EQUIPMENi SYSTEMS— I*OI

——. -
[$ ol _ _ _

——
—-—. —. . .—— - __ . . . _

.—
—— —— ——.. .- - ——. ..—- —- . —..

I

JJMMUNICATIONANDCoNTml – SROUP4-
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ESTIMATEOF WEIGHTFORSHIPS, SUMMARY SHEEl
COMMUNICATIONANO CONTROL- GROUP4, Shwt 3 of 3 COMMUNICATIONANO,

PAGE

NAVSEA9096/3 (7-62) (pTSYiOUSty NAVSHIPS9291/14) U.s.s.FY 03 ~@i__&!o~.Qt!~ ~ CONTROL– GROUP 4

.——-=

oATE5.31-fj3

I@

WEIGHT CENTER OF GRAVITY

DESCRIPTION W ABOVE
— .-----. — .._. ..__

REFERRED TO FRAME NO.
— .—

REFERRED TO _
BASE MOMENTS —W—D —-— .—

MOMENTS AFT MOMENTS PORT MOMENTS SrBD

470 COUNTERMEASURES 63,51 55402.
MOMENTS

,
)i/, 79

471 ACTIVEECM (INCL COMB.ACTIVE/PASSIV~ b, 20

—.
t

472 PASSIVEECM
‘o~, a

5,23

——

473

4,*

TORPEOOOECOYS
.:. !WS

’474
~,3, -... —__

—.

OECOYS(OTHER) ?: , ~:

475

-—- .

OEGAUSSING 40.77 49.92
476 “-”MINE COliNTERMEASURES

.— ——— — -—

.——. —. . . . . .
. ..

485 5?F I>ILL wEArYn\ 5Y5 FIRtZ CMIRL ---izv-- ‘“-”-–” ‘—--
— —

4s0 FIRECONTROLSYSTEMS . +lP& .5s, w ___ ___ _____-..
4s1

., 39~7
GuN itRE CO~SYSTEM~-

. . —-

-w MISSILE FIRECONTROLSYSTEMS“-- +iziOF-
.—--—-. . —

463
..—

UNDERWATERFIRECONTROLSYSTEMS

;I’~, gg
.—.

.—. ———.
5.24

—— ...—.

4s4 lNTEGiiiTEO FIRECONTROLSYSTEMS
— —. —.. ,.~l 2,+ —.—

4s9 WEAPONSYSTEMS SWITCHBOARDS I ZR
.—- 1$ 3fi?

z-t-c
24 9.3 .—. .

4A1

492 I FLIGHTCONTROLANO INSTRUMEW lANOIM~ svQ7rsss I ~ ~ A +~
—- .—,

AM MM CI)MRAT l’iATA VRIM?FSWJR SVSii

-, .4

~ “;” i“’--i –
4$HJSPECIALWRPOSE SYSTiiS

—-—. —
’3193

ELECTRONICTEST, CHECKOUT, ANO MONITORINGEGUIPMENT LI.56
.... . . “ . -.., ”

I 1.(4

sw“ ,.”.. ““...””. ““. ” . ..””..””. !.” “ . “ . ...0, Z.zb
—. —..

494 METEOROLOGICALSYSTEMS

?

495 ,SFECIALPURPOSElNIELilGENCE SYSTEMS

49s COMiANO ANOSURVEILLANCEOPERATINGFLUIDS 7,~o
499 COMMANOSURV. REPAIRPARTSANO SPEC.TOOLS ._

Sub TotslGroup4- Sti3
.- —

.——
Sub TotslGroup4- SIIIM 1-————
Sub Tdal Group4- Sha@2

—.. —. _. .,

..—

,JTJTAL- GROUP4, POUNOS —— -....-—.- ——
TONS 504,13 46)11
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m
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GROUP 5 ADXILIARYSY= :

500 AUXILIARYSYSTEMS,GENERAL

510 CLI14ATSCOWTROL

511 c -Par ~ent SeatingbYBtem

512 VentilationSystem

513 MachinerySpaceVentilationSystem

514 Air ConditimingSystem

515 Air RevitaliZatirmSystems(Submarines)

516 RefrigeratimSystem

517 AuxiliaryBoilersand OtherHeat Sources

520 SEA WA= SY=

521 ~ Firernainand Flushing(SeaWater)System

522 SprinklerSystem

523 WasMown System

524 AuxiliarySeaWaterSystem

526 Scuppars andDeckDrains

527 Firemain ActuatedServices - Other

528 PlumbingDrainage

Drainagead BallastingSystem

530 -H WATER~

531 ~ DistillingPlant

532 c CoolingWater

533 L PotableWater

534 AusiliarySteamand DrainsWithinMachinery1

535 AuxiliarySteamand DrainsOutsideMachinery

536 AuxiliarYFreshWaterCooling

540 FUHLSAWD LUSRICAWTS,HAWDLINGMD S’IORAGH

541 C ShipFuel andFuel cmwensating System

542 Aviaticn ad Generalpurpose Fuels

543 Aviatim andGeneralPurpose Lubricatirx?oil
544 LiquidCargo

545 TankHeating

549 SpecialFuel& Lubricants,Handling& Stouag{

550 AIR,GAS, AWDMSC. FLUIDSYSTRISS

CmpreasedAir System

‘4L CrsnpressedGases

553 02 li2Syste9

554 LP Blw

~555 Fire ExtinguishingSystems

I I I I I
35- 42

s-t ?7.- 1 24 g 7 296
L? (/ 5
72, ) 9’r ‘1 207

t-0
(

57. J 5’ ) 8
I

1

I

I I
I CM_ ‘) > 215 7/0

(%% Ax 5-73- -4-42 5-55-
2 \

I 36 I I v I

I



SE2PTYPE 6$V BBS UNIT PRICBANALYSIS- ~Y DATSZ47+73
(ByShip”sWork Brcakdwn Structure) Pns 304

s-g- - =
m SbJATH

(LT) (E) (% ?Aclms

[
Eydraulic?luidSystern Zo

‘.- 0 0’
5*, LiquidGases,Cargo

558 SpecialPipingSystems

560 SEIP CDNTWL SYS-

561 Steeringand DivingControlSystems
.

< 46 77
,562 Rudder 73 I /60
563 Hoveringand DepthControl (Sutmerine)

564 Trim System (Sutsnarines)

565 Trim and Heel Systems(SurfaceShips) WA ]L9 /60
566 DivingPlanes& StabilizingFins (Sutmiarines)

567 Strutand Foil Systems

568 Maneuvering Systems

I

570 UNDERWAY REPI.ENIS~ SYS=

571 Raplenislnnent-At-SeaSystems 7 Sq 57
572 Ship Storesand Bqui~ent HandlingSystems 34 34
573 CargoHandlingSystems

574 VerticalReplenishmentSystems

w .
se. MXHANICAL HANDLINGSYS~

I
5B1 AnchorHandlingand StowageSystems GT ;15r 2 227 2 ZZ7
582 Mooringand Twing Systems 4( J J

563 Boats,BoatHandlingand StowageSystems /5- 3Z 32
584 Mechan. IOper.Door,Gate, # Turntab. *s.

585 Elevatingand RetractingGear

586 AircraftRecoverySupportSystems &f 5 4-5– 4J
587 AircraftLaunchSupportSystems

588 AircraftHandling,Servicingand Stwsge >-B ! .5-27] 5-Z z
589 MiscellaneousMechanicalHandlingSystems

590 SHCIAL PuRPosssYsTBIS

591 ScientificandOcean EngineeringSystems

592 SwimmerandDiverSupportand ProtectionSys.

593 EnvironmentalPollutia Control8ystems 33 Z_g Zg
594 SutsnarineRescue,Salvage,& SurvivalSys.

595 Towing,Launch.& Siandl.for UnderwaterSys.

596 Handling Sys. for Diver & Sutsoers.Vehicles

597 SalvageSupportSystems

598 AuxiliarysystemsDperatingFluids 7/ ZZ7 Zor
I

AuxiliarySystemsRepairParts and Tools f4 Jr 33

1-i GRaJP500 TrnxL t54! I
Page 10 of 17
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REV 2- 8/4/85

ESTIMATEOFWEIGHT FORSHIPS, SUMMARY SHEEf
AUXILIARYSYSTEMS - GROUP 5, Sheet 1013
NAVSEA 9096/3 (7-S2)(PmiouslyNAVSHIPS9291/14)

DESCRIPTION I WEIGHT
(w&d;)

510 CUMATE CONTROL 4-06.54——.—---
511 COMPARTMENTHEATINGSYSTEM 35,35
512 VENTILATIONSYSTEM *,,322
513 MACHINERYSPACEVENTILATIONSYSTEM

514 AIR COiOITIONING SYSTEM --T9m
515 [ AIR REVITALIZATIONSYSTEMS (SUBMARINES) I

“3=-
——

516 REFRIGERATIONSYSTEM
——

~,,. :{ a,o(d——
_517 AtilLIAiY BOILERSANO OTHERHEATSOURCES —

PAGE_...

U.s,s._EY2e3 CG ~ t40.~c)HLIL~ AUXILIARYSYSTEMS - GROUP 5

CENTER OF GRAVITY

-.+ ---- --.—-. __.__._, ------ ,--.____.._._...____p__._p_____ ++-+
—---— ”-litl----t---t--- ““

~MtiEMOBALUsTINGSYSTEM

I I
530 i FRESH WATER SYSTEMS L$5*27
531 I INSTILLINGPLANT I 19.12
532I COOLINGWATER I 77.00

5331 POTABLE WATER 1 19,15
5341 AUX. STEAM ANO ORAINSWITHIN MACHINERYBOX

WI AUX. STEAM ANO ORAINSOUTSIOEMACHINERYBOX I
“5361 AUXILIARYFRESHWATERCOOLING

Zt?l,oo ~e, z 7L.Q5 . Srs,S7——. -
Z08-?7

-..—-
2L- 33 q+ !\‘!!... .. ,2 ‘j.b‘A’I ,,.,—— . -.—-

29,55 >b,ab G- .%.t+--. , -..—
43,21

t
II lq,7 I II .j j,~~,——. I II J?, ff.~ I ml I -.,....-

I

l-–l---u-l II [I%w.q(-. I II I
I I —-l--l---

I I .-

—. — -— . .

—.

..— -— — .—— .— -

I
Sub Total &OUII 5- Shed1,POUNDS

~ —.— ——.
TONS 9S8:JS—

COMPUTING SY coMmINr3134EcKED .

-:
MIXtUMY SWIMS - CU+OIIPS - st!



(
—-.—.—--- ----.

.: (.:.;_,_..__.—____.—.—.-——.—.:.’ . .. ---- -- . ..- ., ---- . .

ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SH~ Rm z -s/4]tw

. .

I

AUXILIARYSYSTEMS - GROUP5, Sheet 2 al 3
.,

NAVSEA9096/3 (7-S2) hWbUStV NAVSHIPS9291/14) Us.s. F’f 03 C.clv MohmHQu . AUXNJARY SYSTEMS - (NiOUP 5

1 I
550 AIR, GAS, ANO MISC. FLUID SYSTEMS 53,(95 4.0,23 —&Z!s!L_ - 6/,+% 77,29
551 COMPRESSEDAIR SYSTEMS

— .. . . .-.— . . . .——. .——-.
4-5*LL-40,Z3 -_eLwi_..- 22,~s 43* Oq

6s2 COMPRESSED GASES
—. —..—.- .. —..

— —-—— ——-. —
553 02 N2 SYSTEM 7,9% .fp~~ ___.—- –- 7&_ .:...— --—

—..

554 LPBLOW
.

555 FIRE EXTINGUISHINGSYSTEM 2s, /b_ 43 44
6M

. —--- .——-——
HYDRAULIC FLUID SYSTEM

— .. . —..

13.Q7 Jo%
557 UOUID GASES, CARGO

.- .— —- .. —..-

55s SFtCIAL PIPINGSYSTEMS
— ——— —-- . —.. — .

..-. .—

550 SHIP CONTROLSYSTEMS 279*C)Z,.17,05 ,_ 3 31.~’ $s. 9 I
561 STEERINGAND DIVINGCONTROLSYSTEMS 44?433 3\I75-___-— $% 3 IJM 33 , ir7 .1 _:_:.:.
562 RUODER 7ztb9 ,~$sz ~ _ ,160 S-2.34
563 HOVERING ANO DEPTH CONTROL(SUBMARINES)

564 TRIM SYSTEM (SUBMARINES)
—— . — — . .—. —. —- .

565’ TRIM AND HEELSYSTEMS (SURFACESHIP$) \k?o, t)o IZJ3 _______ /bO
566 DIVING PLANES AND STABILIZING FINS (SUBMARINES)

.—— —- .

.—
667 STRUT ANO FOIL SYSTEMS

—— .- .—— — -— .— . ..

w MANEUVERING SYSTEMS
-—— —.— ---- -—— .-— -———. ~—.

—— . ...- -..—— . . .— — .—. —-—. ..— . . . ., r

—— —.—— —.--—. .— --- .-— —— ..—.-_ — . . __

— _—-. — .— —...

—— — — .—
t

—— —— —. .—. .-—
i 1 1

.-

Sub TotalGKIIJp5- ShM 2, POUNDS I— —— --
TONS

— .-—
d$,b~<7

.

/
COMPUTING BY

— ..

COMPUTING CHECKED

.

1

.
NJslLlanYSYSTEMS- CROUP5- xl. I
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ESTIMATEOF WEIGHT FOR SHIPS, SUMMARY SHEET WLV 2 - 8/4/e3
AUXILIARY SYSTEMS - GROUP-5. S@mI 3 of 3
NAVSEA9096/3(7-62)(*SW NAVSHIPS 9291/14)

I SUPPORT SYSTEMS

= ~--”’””---:;:y--_45_lOq. Lfl.fl~. ,,, ...

AIRCRAFl HANDUNG, SERVICINGANCISTOWAGE

MISCELLANEOUSMECHM”””-“ --

.-..

Pm

-t

6W SPECIAL PURPOSE SYSTEM

591 SCIENTIFIC AND OCEAN I

I/ 5R1,31 40.04 S22. G
..

sel13\ r81 ,31
iNICALHANOLINGSYSTEMS.—. .
s

—.- . ______ _.
289,40 _29~4.__,-::-_.. : -_ 2bg,31 ‘“ –T~$ <

-
157

ENGINEERINGSYSTEMS
.qo, .—

...—
HI PllOTECT.SYSTMS. : “–

-.---+. .. . .. . . . ——— I -..——

s
_z7.;T,_ .z9i6.5 L_._. . . —. -. .—

27,&I
—-..—..+

+

&bet? ,,[,,l-”~:iJ(j~~~,
594

49.&.o
SUB. RESCUE, SALVAGE, ANO SURVIVAL SYSTEMS

w5. 10VANG, LAUNCHINGAND HANDUNG Iilfl UNDERWATER SYS.
— —.. .—— — .——

596 HANiN.lNG SYS. FOR DIVER ANO SUBMERSIBLE VEHS.
— —. ----- -—- .- _ ..__ —— —- —..

I

-.
SJJXILIAIIYSYSTEMS - GflOUP5: ?
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A

9

28
,..

27 ‘, ;.. ,33

227 20$ kw-jip+ ,.’‘;;d!,.
33 ~ ,2 “fnuM‘q ,,4

3.s
-; ,,:..1.. -

49.3 .

‘..

4

~.

{, ‘

,,

“u-’
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- 2,/633.7q .,—...... .. .. . .. ...
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8

. .

t-

.

SUBS

511
512
513
514
516

521
522
523
524
526
528
529

531”
532
533
536

541
542
543

551
555
556

561 ‘
562 “
567

568
* 571

‘u 572

CompartmentHeating System
VentilationSystcm
MachinerySpace VentilationSystcm
Air ConditioningSystem
Refrigeration“System

Firemainand FlushingSystem
SprinklerSystem
Wash,downSystcm
AuxiliarySeawaterSystems“
Scuppersand Deck Drnins
PlumbingDr~inage
Drainageand BallastingSystem

DistillingPlants
CoolingWater
PotableWater
AuxiliaryFresl]Water Cooling

Ship Fuel and Fuel CompensatingSystem
AviaEionand GeneralPurposeFuels
Aviationand GeneralFurposeLube Oil

CompressedAir Systems
Fire ExtinguishingSystem
HydraulicFluid System

SteeringSystem .“
Rudder
Lift System
A. Lift Engines
B. Gears.,
c. ‘Clutches& Couplings
D. Shafting
E. Bearings
F. CombustionAir
G. Lift Engine Control
H. Circulating& CoolingSea Water
1: Uptakes
J. Fuel Service

.

XC. Lube Oil
L. L.O. Fill, Transfer,purification
}1. Dow Seal & BlceJ System
N. Stern Seal , Seal N.leecl,& Seal Control
o. Vent Valves/RideControl
P. Fiins
Q. FCUI Ducting & Installation

Maneuvcrinc Systems

Rcpl.cnishm.~nt-at-Sen

Ship SLOL-CS& l’erso]mcl

.

.

.

.

.

.’



SWBS ,

4!-
--.-’

. 581 AnchorIlandl.inz& StowageSystems .‘
582 . Noorincand Towing System

Boat Uandlingand StowaCc583
584
586
583

593
598
599

Mechanically-OperatedDoor Systems
AircraftRecoverySupportSystem
Aircraftlkmdlin~,Servicingand Stowage

.!
. .

EnvironmentalPollutionControl
OperatingFluids
RepairParts

.
. .

.

..

. .
..”

w .

. .. .

.

. . .

. .

,

.

.’



TABLE 3 - GROUP“5

511

512

513

514

516

521

522

523

524

526

528

.529

531

532

533

541

551

555

SWBS GROUP

CompartmentHeatingSystems

VentilationSystem

MachinerySpaceVentilationSystem

Air ConditioningSystem

RefrigerationSystem ..

Fire Main & Sea WaterFlush
1

SprinklerSystem
-?

WashdownSystem
‘J

AuxiliarySea Water Syst’em

Scupper& Deck Drains

PlumbingDrainage

Drainage& BallastingSystem

DistillingPlant

CoolingWater System

PortableWater System

Ship Fuel & Comp Systems

CompressedAir Systems

Fire ExtinguishingSystems

FIG. NO.

20 W511 =

21 W512 =

22 . W513 =

23 W514 =

WEIGHTEQUATION

:204*DuM1

.021*TCOMP

DUMI = (voLA-21*v0LSH)*.00001

.4+.68*(.03’$(VOLA-2.O*VOLSH)+ (170.

24

25

26

..27

28

29

30

31

32

33

*TcOMp))/2240.

W516 = .00075’~DsTRs*TcoMP

[

W521 = W52123= 1.475*DuM1and

DUMI = (VOLA-2.O*VOLSH)*.0000I

W524 = .375f’DuMl

W526 = 1.15*DUM2and

DUM2 = .00001*xLICE*BIT

W528 = .266f’DUMl

W529 = .888*DUM1

W531 = .033f~TcoMP+ .3

W532 = .0549~w400

W533 = .03077*TCOMP

W541 = .0000017*XL1CE*D*W1FT

W551 = .829’*DUM1

W555 = .929f~DUM1



‘)

SWBS GROUP

556 HydraulicFluidSystem

I
561 SteeringSystem

562 Rudder
$

I 568 ManeuveringSystem~

I
567A Lift Engines

567B Gear Boxes,Lift

567C Clutches& Couplings,Lift

567D Shaftingin Lift Systemi

567E Bearingsin Lift System

567F CombustionAir Systemfor Lift

I 567G Lift EngineControl

I
567H Circulating& CoolingSea Water for

Lift System,

TABLE 3 - GROUP 5 (Continued)

FIG. NO.

34

I 5671 Uptakes& Insulationfor Lift System

567J Fuel Servicefor Lift System

567K Lube Oil for Lift System

567L Lube Oil Fill,Transfer,Purification

for Lift System

I

WEIGHTEQUATION

W556 = 1.6 + .453~~DUM1

[

W561 = W56128= .8 + 1.15*DUM3and

35 ~ DUM3= VOLA*.00001
L

W567A =

M567B =

W567C =

W567D =

W567E =

W567F =

W567G =

W567H =

W5671 +

XNLE*EWTS(ILIFT)

GEARWL*XNLE

126.$~XNLE$~((HP2MI/RPMP)**.6666)/2240.

(33.+ ((HP2MI/XND)**.6666))*XLSHFL/22

.21431~(W567C+ W567D)

.0001357+HP2MI*XNLE

.00425*XNLE$%QRT(Hp2MI)

.00444*xNLE%QRT(HP2MI)

J6.2832*(.5+SQRT(.00085*HP2MI/3.14159))*

W567J = .0000625$~XNLE*HP2MI

W567K ~ .5+.000052*(XNLE*HP2MI)

.W567L= .0000167*XNLE*HP2MI



567M

567N

5670

567P

567Q

571

572

581

582

583

584

586

588

593

598

599

SWBS GROUP

Bow Seal & Bleed System

SternSeal,Seal Bleed,Seal Cent

Vent Valves,Ride Control

TABLE 3 - GROUP 5 (Continued)

Fans

Fan Ducting& Installation

Replenishment-at-seaSystems

Ship StoresHandlingEquipment

AnchorHandlingSystem

Mooring& TowingSystems

Boat-handling& Stowage

Mechanically-operatedDoors & Ramps

AircraftRecoverySystem

)AircraftHandling,Storage& ServiceSystems

FIG. NO.

Pollution

Auxiliary

Auxiliary

:
ControlSystems

SystemOperatingFluids

SystemRepairParts

36

37

38

39

40

41

42

43

44

WEIGHTEQUATION

W567M = .004545*(H1CB+HIS)*(XL1SK-BIC)

W567N = .0097*H1S*B1C

W5670 = .000342*XL1CE*B1C

W567P = FANWT*FLOAT(NFACT)

W567Q = FDucTLS~.00055*(Hp2Mc**.5)

W571 = .00058*WFO0

W572 = .0011$:WFOO

W581 = .000016*VOLA

W582 = .0000I*VOLA

W583 = .0114~’fTCOMP

W584 = W58468= THEL0S*5

W593 = .0258*TCOMP

W598 = .05*(w510+w520+w530+w54~W55~w560+W57~

W599 = .oi*(w510+w520+w530+w540+w550+w56~w57
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qjj#l/g
Current Practice Regarding Grating & Joiner Bulkheads

1. Grat~ngs
~.

Current U. S. Navy practice for the use of gratings in machinery spaces
has been to specify steel construction. Steel has also been chosen for the “
DDG 51 based on material compatibility with surrounding structure and required
material toughness. Ship Work Breakdown Structure (SWBS) element number”622,
Floor Plates and Grating lists a total of 43.29 long tons for the DDG 51
(May 1, 1983 weight report). Typical weight per square foot values for grating
are from 3 to 8.45 with cost estimates running about $4.95/ft2. This type of
grating is specified by MIL-G-18014B and has a minimum design loading of 175 Ibs.
Glass reinforced plastic (GRP) is available in grating pattern and type similar
to the st el grating; however, its maximum design load is approximately

580 lbs/ft , which does not satisfy the minimum design load for MIL-G-18014B.

2. Joiner Bulkheads

During the last ten years, much effort has been spent to develop a light-
weight joiner bulkhead system. Traditional U. S. Navy practice has been to use
extruded steel or aluminum panels; however, the weight associated with this
type of system.was excessive, and a lighter weight aluminum honeycomb system
was developed. These panels consisted of aluminum skins over an aluminum
honeycomb core and wer~ approximately .625 inches ”thick. The weight of the
panels was 2.25 lbs/ft u-sing.05 inch high ressure laminate decorative
finishes. !?The approximate cost was $3.10/ft . The aluminum honeycomb system
is being replaced for the DDG 51 and CG 49 follow ships by a GRP-NOMEX system.
These panels consist of GRP skins covering NOMEX (aramid fiber) honeycomb
cores and are also .625 inches thick. The weight of the GRP-NOMEX panels is

u’ about half that of the aluminu honeycomb panels.
Y

Using .03 inch HP , the
kpanels weight in at 1.1 lbs/ft with an approximate cost of $8.00/ft .
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620 NULL CO!@ARIWNTATION 141 213 Z20
621 Non-Structural Bulkheads 70 ])$? )4 Q
622 FloorPlatesandGratings 46 4&
623 Ladders )4 46 723
.624 Non-StructuralClosures /z

●625 Airports, FixedPortlighta,and Windows 01 2- 2

630 PRESSNVATIVPSAND COVSRINGS 454 46 Z J-//
631 Painting “7s ~27’ 1353
632 ZincCoating

633 CathodicProtection 3 3 7
**A Deck Covering 5-7 } 0’7 )07

Hull Inaulaticm 277 )7/ z 0sb
636 ?lullDamping a 20 20
637 Sheathing

638 RefrigeratedSpaces 20 32 32
639 RadiaticmShielding

640 LIVING =ACB 236 z Zy z Zr
641 OfficerBerthingand HesaingSpaces 30 3d 34
642 NonccxQ.OfficerBerthing& HissingSpaces /4
643 Smlisted PersonnelBerthing& MissingSpaces /54 /74 f7.L
644 sanitaryBPacesandFixtures Iy 1~

645 Leisureand CcamunitySpaces

650 SERVICESPACES I05 7Z
651 CcsnmissarySpaces 73 3? ::
652 HedicalBPaces 10 )4
653 DentalSpaces 5
654 UtilitySpaces

_655 LaundrySpaces /7 )q Iq
~.: TrashDisposalSpacesr A

u.
i & L
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SHIPTYPE L6V .. 3//7y23
PM304

~ WIT N@LYSIS - ~
ship’cWorkBreakdownStructure)

662 MschineryControlCenter8Furnishings /

663 ElactrrmicsControlCentersFurnishings 10

664 OamegeControlStations ]2

665 Worsships,~bs, Test Arees /}0 I 25- 133

670 STOWAGESPACSS I 63 1~7 -LO b

671 Lockersand SpecialStowage 4

672 Storeroomsand IssueRocsns 122 /g7 2.06
673 CargoStowage

690 SPSCIALPURPOSESW- l%- 9 10

698 Outfitand FurnishingsOpcratingFluids F

699 Outfit and Furnish. Repair Parts and special9001s /3 8° 16

GROUP600 ~A”

1276

Signsture

‘L.
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79.13 —
3% . f?l I I ——
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660 WORKINGSPACES 183?,1$.47*73 __, _ ,.-,..-._.J.qJ!A?.?. .,.._. ,...!x%.q,&__..--—..:..——
-‘661.OFFICES

..—.
29* 37 5f3,w ‘“’-

-, 7b. ~~
,.3YLi__ -. –!ALA_’!’!.

-..— ...

662 MACHINERYCONTRO
— - . .... .. .—. .— zl.s~

’66s ElfCTRONICS CONTROLCENTERSFURNISHINGS

664 OAiiAGE CONTROLSTATIONS

665 WORKSHO– “ ‘-- ‘--- “--

EOUIPMENI ~ / [-Jq IL .
I II (1 (3-5yu I II I I II I I

I I . I

)L CENTERSFURNISHINGS
. —..

—- ——- .— o.b7
;*

-—

.— q, &_O

>,:W3,77 44,76
)1 .Sb

In, UUS, ItslAH~ (INCL PORTASLETOOI+ )s2,37
in . 71.

lob,77 49.3Q ! /4q9s-.._---.. ,

—i-----

I

6T0 STOWAGESPACES 20010$ 41447’ 2q/, q 1S80/7 / 86.43
ml LOCKERSANO SPECIALSTOWAGE

/ -- .-
—-

7,54
6?2

)~6.q3
STOREROOMSAND ISSUE ROOMS I 67 --2-00,00 4( ,%7

-.— .’ —.
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CARGO STOWAGE
.—

-— 1 .—— -I 1 1

I - ~.
..—



d

!

{

&’zy#

/’
\I(i,

._— ———-
._.— ————

‘w

- .\



“-.--’

H]
39 34 ‘“ /94 J /49J ~

/7625 ./76~’ -,

/5 u, . . . ...

40 ‘@ ’37 ’39

14 )+ 814.

‘w



,

!

. ..5c$o.~3 .. .. . ... . . . . . . . . . ..

0. iL_.._, ___ ...-... ..----------- . . . . . ... . . . . . . . . Ly. 7 v...._.._

_ -o,& . . .. . .. . . . . .

?9. ’3%’ .. ...

lb,b/ . ---

7.3 ....lK._._._..-... ... ...-.. . . .... ..-

b-c, 83_..___... .....-. ..?O.! 47 ......

_...366.3 C.........__...+... !eb.*.6L. -.

—-.-...-. / ~e. t._3_G._._..__..t._19,.%Z._

IW, 3..

ilq..7...
.,

. . /3$. q..... . ._L4//Y3

b-l

6<2

k+...

.

-.__?f 37 ..... ..3 6.. Cl._--_..–...-...- . ..— ..-

.7. .7] .._-.--.-,____-I_..b.-+f.---..——-.

- l?.2/.......1?,?!3_._...-_-----. ..

2fm 2f..._.. + .3: 61..-...-. .

}?6. ~ ~...... ‘. 57.37. _.....- ..-. .

. 17e*~a._ . . -.!6.37.

-...—....-.—.-...--------.-----.-—...-..-._..... . . ...

)07 G,37. a

. . .. .. . . ..—..—.__ . . . . . . . .. . .

. Zc?.o _.

~. ---

z .

.. .. .

. .

— --

. .

. .

!+. .

w

.

..-
.

.

. .

. . .. .

. -/ff “Jls-

.. . .. . . . .-. . —..

. . .-—-..-—-..-.—______.._ —---.—.—.- .- . —.- ----- —..—— ________ __________._.- .+__ --. _..



. .
0

.SWBS

611
612
613

621
622
623
624
625

631
633
634
635
637
638

641
642
643
.644

. .

r4’ ,

Hull Fittings
tiils,Stanchions;”Lifelines
Riggingand Canvas

. .

. .

. .

.

Non-StructuralBulkheads‘“
FloorPlatesand Gratings
Ladders
Non-StructuralEnclosures
.Airportsand Windows

Painting
CathodicProtection
Deck Covering
Hull Insulation
‘Sheathing “
RefrigeratedSpaces
. .

.

. .
OfficersLivingSpaces
Non-ConunissioneciOfficers
EnlistedPersonnel
SanitarySpacesand Fixtures

. .

651
652
654

CommissarySpaces
MedicalSpaces
UtilitySpaces
Laundry Spaces
.TrashDisposalSpaces

Offices “
MachineryControlCentersFurnishings.
ElectronicsControlCentersFurnishings
DamageControlStations
Workships,Labs,Test Areas

“n 655
.656

661
662
663
664
665 ., .

Lockersand Special’Stowage671
672

,
-.Storeroomsand IssueRooms

6!38
699

OperatingFluids
RepairParts

..

.

.,
. .

.
1“

,.

.
w

.

.

—z .—--- .— ------- .. —— --- . . . . . . .-. -.. .—.. .- . . . . . —-. -..., ____



, .. . .. .. .-—. .-..*.. .,..---.” . . .

-. w .- ,._ - .-”
.—

611

612

613

621

622

623

624

625

631

633

634

635

637

638

641

642

(
d

SWBS GROUP

Hull Fittings

Rails,Stanchion& Lifelines ,

Rigging& Canvas

Non-structuralBulkheads

FloorPlates& Gratings

Ladders

Non-structuralClosures
t

Air Ports & Windows

Painting

CathodicProtection

Deck Covering

Hull Insulation

Sheathing

RefrigeratedSpaces ‘

OfficerBerthing& Messing

CPO Berthing& Messing

TABLE 4 - GROUP 6: “

FIG. NO. WEIGHTEQUATION

45

i

W611 = 4.42*DUM2and

DUM2 = ●OOOOl*XLICE*BIT

b6 W612 = 7.5*DUM2

47 W613 = 1.15*DUM2

Q8

“1

W621 = 1.73*DuM3and

DUM3 = voLA$~.000ol

49 W622 = .37+.073WUM3

50 W623 = .3+.33*DUM3

51 W624 = .16+.286’~DUM3

52 W625 = .12+.0000147*VOLSS

53 W631 = 1.85*DUM3

54 W633 = 3.57fcDUM2

55 . W634 =1.412$%DUM3

56 W635 = .000098~’c(VOLA-(20*VOLSH)-VOLIB)

57 Y1637= .0000151*(VOLA-(2.*VOLSH)-VOLIB)

58 W638 = .o159f’TcoMP

59 W641 = .375*TOFF

60 W642 = .192*TCP0

9

I



()

I
1

I

643

644

651

652

654

655

656

661

662

663

664

665

671

672

698

699

Enlisted

sanitary

SWDS GROUP

Berthing& Messing

Spaces& Fixtures

CommissarySpaces

MedicalSpaces

UtilitySpaces

LaundrySpaces

Trash DisposalSpaces

Offices,

MachineryControlCenterFurn

ElectronicControlCenterFurn

lhmage.ControlStations

Workshops,Labs & Test Areas

Lockers& SpecialStowage

Storerooms& IssueRooms

Outfit& Furn OperatingFluids

Outfit& Furn RepairParts

TABLE 4 - GROUP 6 (Continued)

FIG. NO. WEIGHTEQUATION

61 W643 = 14*TENL

62 W644 = ●0235*TCOMP

63 W651 = .0355*TCOMP

64 W652 = .0075*TCOMP ,

65 ~ W654 = 1,,,,, :.t. t.004*TCOMP ,,

66 W655 = .o1*TCOMP .

67 W656 = .0033’$TCOMP

68 W661 = .0355*TCOMP

69 W662 = .oo16*TcoMP

70 W663 = .023*TCOMP

71 W664 = .35+.051*TCOMP*VOLA*.000001

72 W665 = .055ftTcoMP*voLA*.000001

73 W671 = .0285*TCOMP

74 W672 = .0028*DSTRS*TCOMP

W698 = .05*w650

W699.= .O1*(W61O+W62O+W63O+W64O+W65O+W66O+
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.
REPRODUCED AT GOVERNMENT EXPENSE

HELWS - Consumable Weights for 100 ~ . .....-........... ..... ,,.,,., ~..

‘d

Consumable

Nitrogen Tri-flouride NF3

Ethylene C2H4

Helium ;e

Deuterium ‘2

Lox 02

Nitrogen * (stowed> N2
(used) ‘2

Water, fresh H20

Total

1
–’- ~ (?!).d,,.~?-.--.-.-,

Baseline Near-term Advanced ‘“

4,044 3,173 4,101 ,
,.

0
405 291 464

3,485 2,914 3,769

309. 212 274

7,784 5,30q 6,851
,

2,000
1,200

5,738

23,765

2,000 2,000
1,200 1,200

3,750 4,839

17,649

- + Does not include tanks, valves, feedlines, etc.

* Nitrogen: 2.OK lbs. stowed and included in total;

1.2K lbs used for 100 seconds of firing.

.

22,298

“b

.



REPRODUCED AT GOVERNMENT EXPENSE

HELWS Weights from TRW

Subsystem Baseline

2,779

1,000

1,504

930

5,096

Near Term

2,007

1,000

910

532

3,628

Advanced

2,591

1,000

1,274

738

4,452

‘-

Gain Generator

Optical Resonator

Optical Bench

Diffuser

Ejector *

*
Consumables:

Nitrogen Tri-flouride

Ethylene

Helium

Deuterium

LOX

Water,’fresh

Sub-total

5,266

1,367

9,781

862

9,412

5,929

4,371

788

9,196

657

6,400

4,864

5,411

1,429

11,040

726

8,211

5.004

‘3

C2H4
He

‘2

02
H20

(A) 43,926

4,723

34,353

3,579

41,876
I

Distillate fuel
required

JP-5I 4,625
I

*Includes tanks, valves,
feedlines and heaters

Beam Duct

Control Console

Beam Shaping Telescope

Turning Mirror and Enclosure

Alignment System

Cryostat

Isolation”Valves (4)

Air Liquefier (02/N2)

Aerodynamic Window

Sub-total (B)

Beam Director

Sub-total (B)+BDYc)

Sub-total (A)

Total (A)+(C)

“Approx.

2,425

1,500

2,500

900

450

1,800

1,400

18,$00

1,375

I

m
,W
w

r?

i%
3

na
m

l-.
a
ID

1

+
30,950

59,000 48,000 57,000

7$,%$5

34,353

110,4#8

50,000 Kg

8~,$50

41,876

129,726

59,000 Kg

ffq>%~o

43,926

13~,776

61,000 Kg

“u

. . .-. - . . ...-. .-. .—.. .-, ...- - ,---- ~.- .-,-. .— ........ . ---- . - ~.. .... . t ---.--~-— ----- -



SSIPTYPE REPRODUCED AT GOVERNMENT EXPENSE

SSS UNIT MOALYSXS -
(By Ship’s Wc+rkBreakdown Strwture)

““./’

770 _ KINITIONS

772 Cargo MuniticmsHandling

773 Cargo MunitionsStowage

700 AIRCRAPT RXIA= WEAPONS

782 Aircraft Related Weaw s Eandling

783 Aircraft Related Weaprms Stowage

I

790 SPECIAL PUAPOSE SYSTEMS

792 Special WeaprstsHandling

793 Special Weapens Stowage

797 Misc. Ordnance Spaces

790 Armament Operating Fluids

799 Armament Repair Parts and Special Tools

I GROUP 700 TOTd

‘u

Sigmature

AL.!/’.’’”-’ ‘.”. -,,, -.

t

I

+

=E=
1

1

1

487

120/37
..

[ .zq
,;*;,= o

/17

‘L
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ESTIUATE OF WEIGHT FOR SHIPS
SHIP IN LIGHT CONDITION

z.------------..- ,.----,,“ -w-,.

2 PROPUL S ION \301,98 \9,u 1—
3 ELECTRIC PLANT 7(2?0 ,5(9 33&

.—. “
4 I c_JNICATloN AN. CONTItIX.

Ik-5 AltXll I ARY SYSTEMS
.

6 ~1111 MO FURNISNINGS ~~;~”, :’~?J 45, ‘j~r

?Jyu.4mww __. —.
+4Mmrfr

—.. — —— .-. .—- --
-fEm-i. \ 4 d.. “?,-, . — .J. - 1 ,. !-—. -,--.-.’—-— r 4

MAF’GIhJ 12,5”/0 -

PAGI

~
—..

SHIP IN LIGHT CONDITION ,zl Olbb.”s 4-z.00 223 24 /2/2 b,qq I
BASE A9DVE/BELOW W)TTW OF KEEL - FEET

.

CENTER OF GRAVITY ABOVE BOTTED4 OF KEEL - FEET
.

I

DRAFT CORRES+YW401NG TO ABOVE DI SPLACwfJT AT CENTER OF FI.OTATI CN

CONDITION A - LIGHT CONDITtON TRANSVERSE METACENTER ABOVZ K)ITN Of KEEL AT A8DVE MEW DHAFT

I
Ship complete, ready for service in ●very re- C.G. ABOVE TIDTTCM OF KEEL FEET @

●pect. inckudimg permamemt ballast (solid ●nd .

liquid), sad liquids am ==chinery ● t OP=r~ting

Iewcls, wichc.mt ●ny items of variable load, MC4AENT TO UTER TRIM 1 INCH .

●nd ‘withomt ●irplam es. This condition shall..“
represent the ship ●solar wartime conditions,

with ● lt imate ● rmamemt ●md boat ● llo~ance C. B. OF SNl P ON EVEN lLfH AT ABOVE DRAFT FORWARD/AFT OF REFERENCE FRME

●board.

...

-<
c’. G. FORWARD/AFT OF REFERENCEFRWE . ,,

.,
. .,

..
TR)M!INO LEVER 601iWARD/Ati .’

.
..

:-:., O! SF?.T ~wts) x .TRl?@l NG’ LEV & (j:.) ,; .,

., ; TT& =-<
,..

-“ ...=. ..3. .
,. - .,

WNT TO’”AL.TER TRJM .1 IN. .(ft. COH4) ~ 42”’- - ‘: “’ ‘ ‘. ‘“’ ‘ ‘“ .’ ‘“,.
+ .. , FEEI

.) .-w,
;“. . . .,‘ .,. .,

T-” “ ... -
..:,. .::- .T~lM,xCGOFW#TOF~(]t.) ;. - - ,. . . . - >“’....”,~:: ~ DIFF.’ IN QRAfT BET%kN L.C. F. .tiD MfOSHIPS =

,, . .

. % FEET INC
f. . . ‘L.’G. P. (ft.)”

4 .. ---- -:
., .....

J
A

.-.

., . HEELING” AICMENT (it. tons)
,.. ,.

LIST = = = OEGREES
.01745. OISP” T (tons) x CM
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EST IIAATE OF UEIGHT FOR SHIPS PAGE_
SHIP IN FULL LOAD ~-~()\TION

—.—

NAlsnl P$ J.’91;U IREV. u.s. s._g-Gv
OfiTf

Mol@FId I_L- __SHLET 4 — 7-!9 ~.
— —

I 1
CENTER OF GRAVITY

—.

—

DESCRIPTION
WEIGHT
(Tons) A80vE RI FERREO TO FRAME NO. R[FERRED TO

M@.4ENTS
BASE

. ..

FWD MDNENIS AFT Mcw N7S pow tAIJ4fNT5 S1. no w .

SHIP IN LI(V4T CCMfl’Tl IX4 Zle)fab--- 4zV~—— —..
2 z3~Q /212L,q9

LOAIM (IRCM PAGE_ ) 5zZkL3t323. {9 S614
—

V3 Sz. 70

——. .

SHIP IN FULL LOAD CONDITION z7\oo.f?a 39.0[ 279{3.~ /6979,}4
BASE ABOVt/BFLOW BOTTLM4,0F KEEL - FEET

—

— . ..—.

CLNTER of GRAvITY ABOVE 80TTCM OF KEEL - FEET 1 ,

CONDITION D-FULL LOAO CONDITION. -Ship com-

plete, remdy for service in every respect,

with Iaquids in machinery at operating levels;

authorized complement of officers, ■ en, ●nd

their effects; full ● llowances of ●mmunition;

full complement of ●irplanes (fully loaded);

full supply of protiisions ●nd stores for the

per~ad specified in the design chmracter.ist.its;

fuel oil in amount necessary to ■ eet endurance

requirements; *11 ether liquids in tanks, ‘to

full capacity.

For cmrgo ●nd tender type vessels, the am-

munition, stores, fresh wster, ●nd fuel, re-

ferred to ●bove, are for the ship-s own use;

car60, ●nd supplies other than for sh’ip’s own

use, shmll be included in the ●mounts normally

.
carried, orto the full capacity of the spaces

●sslgned. Cargo shall be limited, if neces-

sary, to nwoid exceeding the limiting drsft.

. ..
.
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-. .. .. ,.
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ORAFT CORRESPONDING TO ABOVE DISPLACEMENT AT CENTER OF FLOTATION

TRANSVERSE KTACENTER ABOVE BOTTCM OF KEEL AT ABOVE MEAN DRAFT

—

C.G. AETOVE BOTTCM OF KEEL

S34, NO CORRECTION FOR FREE SURFACE; FEET (CDRRECTf ON = feet), W, CORRECTEO FOR FREE SURFACE.

MCt.4ENT TO ALTISR TRIM 1.-INCH

C.B. OF SHIP C?4 EVIN KEEL AT ABOVE ONAFT FORWARO/AFT OF REFERENCE FRAASE

C.G. FORWAfUT/AFT OF REFERENCE FR*E

TRAINING LEVER FORWARO/AFT

01 S?’1 (tons) x TRjAUING I.EvER (ft. )
TRIU = = .

MC!UENT TO ALTER TRIM I IN, (ft. tons) M 12
FEET

.

,.
TRIM X CGOF k? AFT OF MP (ft. )

LUFF. IN ORAFT BETWEEN L.C. F. AND MI OSHIPS = . =

L. B.P. (ft. ]
,FEET INCI

,.,
tfEELl,NG MC4KNT (ft., tons)

LIST G
, ,.

=
.0174s M OISF’T f4en#)’x w ..:

=
.-.

osG&EEs I
. . .,-

... ,., .

OFWTS AOOVE SOTTCM OF K~EL AT PEf&N.LtKlf-AFY6: ,FORWARD FEET, AFT. ,.” FEET , MEM “

CmPUTIMG SY ~TltfG 134ESXCD




