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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.


825 UNIT ANALYSIS -

SIMMARY

{By Ehip's Wark Breakdown Btructure)

FMS 304

SES SES M H SWATH
oTY wT wT wT _BCALE

_ {LT) {LT) (LT) FACTORS REF PRENCE.
L..wUP 1 BULL STRUCTURE: ,-?.jzii ;’; ?2/0 /;; g c7/23

100 BULL STRUCTURE, GENERAL

110 SSELL AND SUPPORTING STRUCTURE 4549 1545% | 5207 2991 9370
111 Shell Pltng., Surf. Ship & Sub. Press. Bull 1760
112 ' Shell Pltng., Sub. Non-Pressure Bull

113 Inner Bottom _3 22
114 Shell Appendages

115 Stanchions

116 Longit. Praring, Surf. Ship & Sub. Press. Bulll 7!? .
| 117 Transv. Framing, Surf. Ship & Sub. Press. Bullj

118 Longit. & Transv. Sub. Non-Press. Bull Framing

119 Lift System Plexible Skirts and Seals £ 42 1. L0

LT Aplprt
120 BULL STRUCTURAL BULKEEADS 202 | 2001 174 1¥91
121 Longitvdinal Structural Bulkheads 275
122 Transverse Structural Bulkheads | 067
123 Trunks and Bnclosures /] 73
124 Bulkheads in Torpedo Protection System 3 75"
125 Submar ine Bard Tanks
B Submarine Soft Tanks

|

—

130 BULL DECRS 022
131 Main Deck >29
132 2nd Dbeck 327
133 3rd Deck -
134 4th Deck

135 - Sth Deck and Decks Below

136 01 Bull Deck (Porecastle and Poop Decks) 224
137 02 Bull Deck 4% 6
138 03 Bull Deck 12 s
139 04 Bull Deck and Bull Decks Above

140 BULL PLATFORMS AND FLATS 470
141 1st Platfarm 237
142 2nd Platform | &9
143 3rd Platform

144 4th Platform

145 Sth Platfarm 5 4
149 Flats

i

N -/‘\\
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EES UNIT ANALYSIS -

SIMARY

(By 8hip's Work Breakdown Structure)

s =

PMS 304

;f%/f} HH

3/

SES SwWATH
‘g’ﬂ}( | wr WT wT scarf 40K \/o( 124 &
(L1) {LT) | a7 PACTORS REFERENCE
Taso DECKHOUSE STRUCTURE C [4: 24 7] 25 D 12 111§ $O0 297 X
151 Deckhouse Structure to First level - }
152 1st Deckhouse Level )}
153 2nd Deckhouse Level
154 3rd Deckhouse Level
155 4th Deckhouse Level
156 Sth Deckhouse Level
157 6th Deckhouse Level
158 7th bDeckhouse Level
158 8th Deckhouse Level P -~
X §7L0 .
) . K 4L
160 SPECIAL sTrucTurEs  W/p  [6 4 g7¢ 474 | 45 9y 12 a4 3
161 Struct. Castings, Porgings, & Equiv. Weldm s . 1007 77 7? 237 253
162 Stacks and Macks {Combined Stack and Mast) ’
163 Sea Chests . . )R 14 14 4 /3
164 Ballistic Plating 7 AT 1971127 l1g7 197/ Py,
165 Sopar_Domes ’ i L o )
166 /,é)qnsons \ _ 190 fvis: fI>3
167  Bull Structural Closures (5 Y71 73 74 ~ 7 )
Deckhouse Structural Closures
.69 Special Purpose Closures and Structures é Al 79 0«? 4_/ 140
170 MASTS, EINGPOSTS, AND SERVICE PLATFORMS SR |32 31 3z 3z
171 Masts, Towers, Tetrapods .' Qg'b
172 Ringposts and Support Prames
179 Service Platformg >
180 POUNDATIONS 244 | 3051 3¢ LS 4543
181 Bull Structure Poundations i
182 Propulsion Plant Poundatjons /3 5 /29
183 Electric Plant Poundations I3 79
184 Command and Surveillance Poundations % 4 48
185 Auxiliary Systems Poundations C £3 2445
186 Outfit and Purnishings Poundations
187 Armament Poundations . _5"',6 s/
-
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EPS UNIT ANALYSIS ~ SUMMARY
{By Ship's Work Breakdown Btructure)

PMS 304

, - 5E5 ;;31 M H CUWATH
QrY | wr wr wr BCALE
(LT) {LT) (LT) PACTORS REFERENCE
490 SPECIAL PURPOSE SYSTEMS < SRS UH HBOL | 2 60 297
191 Ballast, Fixed or Fluid, and Buoyancy Units
192 | Compar tment Testing
185 Erection of Sub Sections (Progress Rpt. Only)
198 Free Flooding Liguids 7 7 20, 2/
199 Bull Repair Parts and Special Tools .
197 WELDING & HIL TOoL 2.57 (240)| = 1 &0 216 276
GROUP 100 TOTAL 5570|6563 |4 | /230> /2794
es %
‘ l.5
Signature . 0—
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SEIFTYTE a4 S DATE

’ SES UNIT ANALYSIS - SUMMARY Prs 304
(By ship's Work Breakdown Structure)
€S . se5 )2y CUNATH
oTY wr ‘KT WT SCALE

- ~ (L7) {(LT) (LT) FACTORS REFERBICE
GRgUP 2 PROPULSION PLANT: . d?7a£

200 PROPULSIOR PLANT, GENERAL

210 ENERGY GENERATING SYSTEM (NUCLEAR)

211 | (Reserved)

212 Nuclear Steam Generator

213 Reactors

214 Reactor Coclant System

215 Reactor Coolant Service System

216 Reactor Plant Auxiliary Systems

<17 Nuclear Power Control and Instrismentation

218 Radiation Shielding ({Primary)

219 Radiaticn Shielding ({Secondary)

220 ENERGY GENERATING SYSTEM (NON-NUCLEAR) ) 25

221 " __Propulsion Boilers

222 Gas Generators

223 Main Propulsion Batteries

224 Main Propulsion Puel Cells

- PROPULSION UNITS 274 36 LEDL
231 Propulsion Steam Turbines 124 19

232 Propulsion Steam ‘Engines ey (D

233 Propulsion Internal Combustion E:nginesyf::.e '_ & | o el i

234 Propulsion Gas Turbines - V'™H ST Mpp {2L ) ]33 107 ’ 0.k
’?35 " Electric Propulsion . 510
236 ! Self-Conteined Propulsion Systems ) 20
237 7 Auxiliary Propulsion Devices “

238 ] Secondary Propulsion {Submarines)

239 Pmergency Propulsion (Submarines)

240 -TRANSMISSION AND PROPULSOR SYSTEMS £ &34 S
281 | € Propulsion Reduction Gears £& Nbg— 1 299 /¢ 5 265 1) 1ga Yy¥!

242 _ Probulsion Clutches and Couplings ) 5 ot 7 :\' !

23 | € Propulsion Shafting C |d49 ST V\4ovl g3 70-i—éﬁ"$— e asiil
244 | € propulsion Shaft Bearings g P2 LéOy 7y 7L 4210l
245 Propulsors £ 7é //3 5/ S 4605 9L
246 i Propulsors Shrouds and Ducts

247 * _Water Jet Prcpulsors oy !
1 2" Lift System Pans and Ducting 74 lé
250 PPOPULSION SUPPT SYS (EXC. FUEL AND LUBE OIL) 2L

251 t Cozbustion Alr System = 40 | 02 Z4. -
20 P//w///’— T s A - ol Ld 2 I A . /3 2= ) }(5’
A : - n 4 R )’ =

i
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" SES DNIT ANALYSIS - SUMMARY

(By Ship's Work Breakdown Structure)

24T

278 AMWW@

Lube ack

- l », -': S by -
oY wT WT WT SCALE 4

(L7) (LT) (LT) FACTORS REFERENCE
‘. Main Steam Piping @ste;n 5 K
254 Condensors and Air Ejectors
255 Feed and Condensate System IR n
256 Clirculating and Cooling Sea Wpter System 5— Sj—' R SO

)
259 | € Uptakes (Inner Casing) &Y §)°%¢ 4 L& ?24‘ 34‘ 127 22 g
P y
PP &5/ 69 ¢
¥y W/K
260 PROPULSION SUFPT SYS (FDEL & LUBE OIL) 22 °* 3 % i )
261 C Puel Service System 4211 26 ZZ /Y 42
262 | € Main Propulsion Lube Dil System 2117 22 o I P 30
263 Shaft Lube 0Oil System (Submarines) .
264 Lube ©il Pjill, Transfer, and Purification 2 4 20 &
290 SPECIAL PURPOSE SYSTEMS 74
208 | €  Propulsion Plant Operating Fluids el 2z (4—0>' a4-4 LL p 2B 4787
299 | € Propulsion Plant Repair Parts & Special Tools Tl 2o "0) 113 15 /0
GROUP 200 TOTAL I3Z 14/ 1225.¢ 1472
L 23T
[ = 24.5%

Signature
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eNiAr.Irs

DATE
PMS 304
SES UNIT ANALYSIS - SUMVARY /{"7
N (By Ship’s Work Breakdown Structure) 71}3
<< <ES 4 H rv‘.'x/_"'.ﬂ'l
- (LT) {LT) (LT) FACTORS REFERENCE °
s
GROUP 3 FLECTRIC PLANT:
300 ELECTRIC PLANT, GENERAL -
310 ELECTRIC POWER GENERATION I ) (£0 2 5E Z g3
mm | € Ship Service Power Generation é )5/0 ép’f-T '// 274 o )5“0.2—75' D
312 Buergency Generators SO|MEL WES _ 298
un3 | € Batteries and Service Pacilities ey / /’2\'% é A /2
314 C Power Conversion Bguipment 2 /,"’)/, =z~
315 Shore Power Receptacles -
320 POWER _DISTRIBUTION SYSTEMS = s 34 Z- 330
321 C Ship Service Power Cable T ormlu e ¥-$5 2/ - %{ /2?‘3/\‘ i 72 P Cazavl
322 Emergency Power Cable System C 204 21 2447
323 Casualty Power Cable System 3 e 7 ~ N
24 | C Switchgear and Panels Tl Toas o ﬁ*{(éé _.) é)é @‘ %% ed
urL % ¥z, ; 17 | 66
330 LIGHTING SYSTEM 4z
331 | € Lighting Distribution T/ 9r 7 asunor chy /?/ /2 05) 29 76 g1
332 Lighting Pixtures >4 Noo | Bé
333 Switches, Receptacles, and Outlets +
N POWER GENERATION SUPPORT SYSTEMS 'O 54 v
- 341 SSTG Lube Dil
: o N — = ~
362 |C Diesel Support Systems /4‘-/0 (2173 3/.5 34 G e D i N 3 /
343 | & Turbine Support Systems /'( : '
-
350 SPECIAL PURPOSE SYSTEMS S A /e
338 | C Electric Plant Operating Fluids ./r‘{ s A zZ zZ
298 [ C Electric Plant Repair Parts and Special Tools A 7 \)‘ A /¢ !/ £
L T/
GROUP 300 TOTAL T 263 725
HEH co05.5
— - \‘ .
(55 , 24% o2
yy gl N =74
: L §3F
' /%
Signature %
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EES DNIT ANALYSIS -~ SUMMARY
{By 8hip's Work Breakdown Structure)

PMS 304

&

<L SES )2 A SUA T
orY WT W, WT SCALE
B n (LT) (LT), | PACTORS REFERENCE
GRGUP 5 AUXILIARY SYSTEMS:- 9/2/3
500 AUXILIARY SYSTEMS, GENERAL
510 CLIMATE CONTROL 3%7T 486
s11 | € C;miartment Heating System e 320 35 - 4
512 | &< Ventilation System 57//1 /L.'DZD} 2! 724 A 7 m ?45'
513 C Machinery. Space Ventilation System ‘ ,,ﬁ /§— 3
514 c Air Conditioning System 92 71@ 12 Y |55 ™~ 209
515 Air Revitalization Systems (Submarines) b‘? 20 f—fy ( '
s16 | C Refrigeration System 57 4 /72 '3 4
517 Auxiliary Beoilers and Other Beat Sources
520 SEA WATER SYSTEMS
521 | € Firemain and Flushing (Sea Water) System o4 | JoO | 2.0 _ZA40 jead
522 Sprinkler System ' (ﬁjf’f } A2 555 218 755
523 Washdown System (MH \ )
524 Auxjliary Sea Water System '// _1 i J
526 Scuppers and Deck Prains /I D ! 7 .
527 Firemain Actuated Services — Other ’6?— & 75 R
528 | ¢  plumbing Drainage ~3 oz 24 :
Drainage and Ballasting System 36 l 32 5' /
N’
530 FRESH WATER SYSTEMS .~
531 | €&  pistilling Plant =779 /9 19 z/
| 532 € cooling Water ForA2 //Q @m)?f (o 27’ 237 7 27
533 c Potable Water ’ 14 ,EZ /7 I ‘i I 9
534 Auxiliary Steam and Drains Within Machinery Box I h B
535 Auxiliary Steam and Drains Outside Machinery Box
536 Auxiliary Fresh Water Cooling 1~ bo S 22 - i
540 FOUOELS AND LUBRICANTS, HANDLING AND STORAGE
541 € Ship Puel and Puel Cowpensating System L 54 £ 4d -:7—.7é 75 65"
542 c Aviation and General Purpose Fuels c l7 7\ J] 2 )7 ? ¥ )
543 Aviation and General Purpose Lubricating 01l l ] D _J
544 Licuid Cargo
545 Tank Heating '
549 Special Puei & Lubricants, Handling & Stowage L [ 4 )
550 ATR, GAS, AND MISC. FLUID SYSTEMS
Coopressed Alr Systems > 4 & 25/ 4. é ) 5
L Conpressed Gases e
55 02 N2 System —_— ¥ & e Y
54 LP Blow ’
€rg Pire Wvrinnviching Svetems _ =S o 26__"_*___‘: ! . -

277




SIPTYPE _ >~ NV - SES UNIT PRICE RN)&.YSIS - SIMMARY DATE

. {By Ship's Work Breakdown Structure) 7/23 PMS 304
e 7 w |78 | w [ ] BE SIOATH
) (L (LT} (M PACTORS REFERENCE

A l C Bydraulic Fluid System ' /2"0/ T Z O O
15 Liguid Gases, Cargo

555/ Special Piping Systems

560 SEIP CONTROL SYSTEMS

| 561 Steering and Diving Control Systems 4. 35 d ¢ 77

562 Rudder : ( 23 14 O

563 Bovering and Depth Control (Submarine)

564 Trim System (Submarines)

565 Trim and Eeel Systems (Surface Ships) NA 16O 1 & O

566 Diving Plapes & Stabilizing Fins (Submarines) B-(/éﬂ, ’(u,a/

567 Strut and Foil Systems Far /'z*’édl)f"’

568 Maneuvering Systems

570 . UNDERWAY REPLENISHMENT SYSTEMS

571 | & Replenishment-At-Sea Systems ""»’C-c 9 s /'57, 59 £9

572 | & Ship Stores and Equipment Bandling Systems 20 | T 27 24 24

573 Cargo Bandling Systems - 1° ' ‘ )

574 Vertical Replenishment Systems -1
—
t_;/ MECHANICAL HANDLING SYSTEM -

581 | €. anchor Eandling and Stowage Systems ';/1-,/( o Ay (3 12 227 | 227

sg2 | €,  Mooring and Towing Systems " 1 P an J - I/gA L) }

s83 | €.  Boats, Boat Bandling and Stowage Systems €< | 4 L- L= 22/ -7
!;4 Mechan. Oper. Door, Gate, Ramp, Turntab. Sys. d" {6 4
‘ 585 Flevating and Retracting Gear
! S5B6 Aircraft Recovery Support Systems A E 4{ .5 LT

587 | Aircraft Launch Support Systems

588 " aircraft Bandling, Servicing and Stowage 5_5/ 5’3/ jvg/ 5_22

588 Miscellaneous Mechanical Bandling Systems

590 SPECIAL PURPOSE SYSTEMS

5'91 Scientific and Ocean Bngineering Systems

592 Swimmer and Diver Support and Protection Sys.

593 Environmental Pollution Control Systems 3 33 a3 25

864 Submarine Rescue, Salvage, § Survival Sys. -

-£585 Towing, Launch. & Handl. for Underwater Sys,

596 ° _Eandling Sys. for Diver & Submers., Vehicles
! BN Salvage Sucport Systems L ’ . .
ngs C Auxiliary Systems Operating Fluids /\] 15D 7/ /17 2.2.7 20 S/‘
;___S" Auxiliary Systems Repair Parts and Tools " 2 | 4 2% g 3 <5 ==
: N X % ’a )
! i GROUP 500 TOTAL 1541 2880 2151

— » Eoztﬂ'..( r’ R)B 10 10 2‘947 Page 10 of 17
SF3 2 UTIL 90" 1¢ s0% 14 202
LR jrr 23 sorT-ul I8 .
PANTS =20 - JogA 1q T
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’ .szs UNIT ANALYSIS - SIMMARY %& Frs 304
{By Ship's Work Breakdown Structure)
| 23 ses  MH U o
eTY WT wT WT SCALE
(LT) ) {LT) FACTORS REPERENCE
~
c\| P 6 _OUTFIT AND FURNISHINGS: 237y
600 OUTFIT AND FURNISHEINGS, GENERAL
610 SBIP FITTINGS ' A 17 37 347 -
611 | €  Bull Fittings /41 X 7 3. [ 145
612 | € Rails, Stanchions, and Lifelines y 4K 7 < |G 1/ -
613 Rioging and Canvas 7\I~—— i« / 3 Zl
§20 HULL COMPARTMENTATION 141 14T 213 220
621 Non-Structural Bulkheads - 70 ‘ 48 /19 % 7?,
622 | €  Floor Plates and Gratings — 9-& !& N A Z z ‘ ¢
623 | € Ladders ' 4 {20 | 19 | 2O ; z%¥ 20
24 | C Non-Structural Closures 7 - !
625 Adrports, Pixed Portlights, and Windows 0,’ Z 2- 2_
630 PRESERVATIVES AND COVERINGS 4 L6 380 {Afég«t Pysi
631 Painting 75 72,‘ 127 ,1,3% %
632 Zinc Coating A "3? W P
633 Cathodic Protection 2 3 3 7
| 6° € Deck Covering -5' (\} oL - (A ~J Ez %5 /] OF9 JOF
N € Bull Insulation —lyee (22771188 /72 ! 7/ 295"
€350 Hull Damping £0 O Z2 o (o)
637 Sheathing
638 | € Refrigerated Spaces Zq 2y %&_2_2 =
639 Radiation Shielding
640 LIVING SPACES 236 3L 225 225
641 Officer Berthing and Messing Spaces = 28 = 4 34
642 Roncorm, Officer Berthing & Missing Spaces /4L |1 4
643 Enlisted Personnel Berthing & Missing Spaces /54 /fﬂ /76 ! 7L
644 Sanitary Spaces and Pixtures 30 30 /5 15
645 leisure and Community Spaces N
650 SERVICE SPACES 1051?25 | 9§ 7 Z 7z
651 C— Comszissary Spaces 2/,4.3 4.3 =7 20
€52 Medical Spaces /10 {D } 4 [
653 Dental Spaces 5
654 Utility Spaces 4 :
655 Laundry Spaces i /3 /3 i 19
K3 Trash Disposal Spaces A .
-




SAIFTYPE LoV : . DATE

PMS 304
) ".n' ) SES UNIT ANALYSIS -~ SIMMARY
TN (By Ship's Work Breakdown Structure)
cirs . 565 jow  eplvw
.o /2.3
— (LT) (LT) (LT) PACTORS REFERENCE
660 WORKING SPACES : 148 144 | b4 172,
661 Offices /5 /5 39 24
662 Machinery Control Centers Purnishings / !
663 Electronics Control Centere Purnishings 10 SO
664 pamage Control Stations 12 1z
665 worcships, Labs, Test Areas R 110 104 s /3_3
670 STOWAGE SPACES |63 15 Ly7 . TO6
671 Lockers and Special Stowage - < 37
672 Storerooms and Issue Rooms 122 117 157 206
673 Cargo Stowage
690 SPECIAL PURPOSE SYSTEMS v 21 g 16
gse | & ° outfit and Purnishings Operating Fluids g{ o e
699 C Outfit and Furnish. Repair Parts and Special Tools /B 10 1Z Z o)
GROUP 600 TOTAJ
L 1276 el | 1364
Signature
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SHIP  ¢HARACTERISTICS
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<Gy T
£8/)2 /2
e2 o753
LOA- ) 200 51
BoA 127 '
LevusH bLl6
Beusy 328
HT To N DK 774
DRAFET OFF CUSH, - /8o
DREST &N cuim, /2.7
~/8 <0
Pcve : 672
HTUOD 4-7.4
FLp /4259
Voi.  Xiof 4. 06/
Yoo XRoss ctiie 258
VoL €4 led7/
Voesisnid 20
V ey S M zo
B R o N Lo/
PROF op /6.3
rPH /8¢ .
FC Zoiiopm ez
F& crvice 4
BHP FroPoL 3ox+ leos 7z,
BHP (17 9872
TOTAC BHP W/oHARGny |70 744 ,
TOTAL BHP ) 1arand. 199./5¢ 71,00 7200
BHP @ 20KE +B 35,932 0
FOEL RAWGE wold . 2LYS 375
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’ PMS 304
SES UNIT ANALYSIS ~ SUMMARY
(By Bhip's Nut% Breakdown Structure)
3£5 MH SWATH
~ o [ [ e | e
- s 92;2/3 (LT) (L1) REPERENCE
GROUP 1 EULL STRUCTURE: ,_C-fy;a.}y 020753
100 BULL STRUOCTURE, GENERAL
110 SHELL AND SUPPORTING STRUCTURE 4549 2991 2370
111 Shell Pltng., Surf. Ship & Sub. Press. Hull 1760
112 Shell Pltng., Sub. Non-Pressure Bull
113 Inner Bottom _3 22
114 Shell Appendages
115 Stanchions
116 Longit. Praming, Surf. Ship & Sub. Press. Bulll 7{'? .
117 Transv. Framing, Surf. Ship & Sub. Pregs. Bulll
118 Longit. & Transv. Sub. Non-Press. Bull Framin
119 Lift System Flexible Skirts and Seals 4 2.
120 SULL STRUCTURAL BULKEEADS 207 1891
121 Longitudinal Structural Bulkheads 27246
122 Transverse Structural Bulkheads ) O&£7
123 Trunks and Bnclosures !} 73 ¢
124 Bulkheads in Torpedo Protection System =3 75"
125 Submarine Bard Tanks
5 Submarine Soft Tanks
130 BULL DECKS 2027
131 Main Deck —29
132 2na Deck i =27
133 3rd Deck -
134 4th Deck
135 - Sth Deck Snd Decks Below
136 0l Hull Deck (Porecastle and Poop Decks) 2324
137 02 Bull Deck 4% b
138 03 Bull Deck 1248
139 04 Bull Deck and Hull Decks Above
140 HULL PLATFORMS AND FLATS Viky /!
141 1st Platform 237
142 2nd Platform ! 49
143 3rd Platform
144 4th Platform
145 5th Platform gd
149 Flats
l\/,

Page 1 of 17
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SHIPTYPE DATE .
. PMS 304
SES UNIT ANALYSIS - SUMMARY 9/
(By Ship's Work Breakdown Structure)
SES M H SwWAT K
‘%YK 1 wr wr wr scu:gaox \/p{ /Zé k
(LT) {LT) (LT} FPACTORS REFERENCE
150 DECKHOUSE STRUCTURE oK {126 3700 297 23
151 Deckhouse Structure to First Level B :
152 1st Deckhouse Level 4
153 2nd Deckhouse Level
154 3rd Deckhouse Level
155 4th Deckhouse Level
156 5th Deckhouse Level
157 6th Deckhouse lLevel
158 Jth Deckhouse Level
159 8th Deckhouse Level N
{1740/
: K a4 ]
160 specIaL strocTuRes  W/6 16 & 47 597 24 74,
161 Struct. Castings, Porgings, & Bguiv. Weldmnts. 1007 237 2453
162 Stacks and Macks (Combined Stack and Mast)
163 Sea Chests ) N I3 4 /3
164 Ballistic Plating A %7 197/ 279 79
165 Sonar _Domes : o b N
166 Sponsons /90 /V LS: 23 )
167 Bull Structural Closures 57 ~ 7 R 7D
Deckhouse Structural Closures
169 Special Purpose Closures and Structures A 147/ 190
170 MASTS, RKINGPOSTS, AND SERVICE PLATFORMS S 32 3 Z
171 Masts, Towers, Tetrapods - Qg'b
172 Kingposts and Support Frames
179 Service Platforms b
180 POUNDATIONS 2219 AL 543
181 Bﬁll Structure Foundations
182 Propulsion Plant Poundations VAN o /29
183 Electric Plant Poundations ¥ 79
184 Command and Surveillance Poundations A 44
185 Auxiliary Systems Foundations 2 £3 245
186 Outfit and Purnishings Poundations )
187 Armament Foundations 5, j’é s

Page 2 of 1
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PMS 304
SES UNIT ANALYSIS - BUMMARY
(By Ship's Work Breakdown Btructure)
, EA) __M#H CWATH
. oY wT wr T SCALE
(1) (LT) (LT) PACTORS REPERENCE
190 SPECIAL PURPOSE SYSTEMS L 2 60 297
191 Ballast, Fixed or Fluid, and Buoyancy Units
192 Compar tment Testing
195 Erection of Sub Sections (Progress Rpt. Only) :
198 Free Flooding Liguids ¢ / 20 ., 2/
199 Hull Repair Parts and Special Tools
197 WELD G % HIL TOLU (240) 26 276
GROUP 100 TOTAL S50 /2302 /2798
Signature
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SHIPTYPE _ DATE
b SBS UNIT ANALYSIS - SUMMARY PuS 304
(By Ship's Work Breakdown Etructure)
eSS [ PEE SHuIATH
: Qry wr wr WT SCALE
P (L7) (LT) (LT} FACTORS REFERENCE
GROUP 2 PROPULSION PLANT:
200 PROPULSION PLANT, GENERAL
210 ENERGY GENERATING SYSTEM (NUCLEAR)
211 (Reserved)
212 Nuclear Steam Generator
213 Reactors
214 Reactor Coolant System
215 Reactor Coolant Service System
216 Reactor Plant Auxiliary Systems
217 Nuclear Power Control and Instrumentation
218 Radiation Shielding (Primary)
219 Radiaticn Shielding (Secondary)
220 ENERGY GENERATING SYSTEM (NON-NUCLEAR) 25
221 " __Propulsion Boilers
222 Gas Generators
223 Main Propulsion Batteries
224 Main Propulsion Puel Cells -
[=s0 PROPULSION UNITS 3274 136 e A
231 Propulsion Steam Turbines . 124 19
232 Propulsion Steam Engines
233 Propulsion Internal Combustion Enginesy,c;—- e,
234 Propulsion Gas Turbines )/ TH STP HoD {24 107 [2 0.4
238 Electric Propulsion 50
236 Self-Contained Propulsion Systems 2.0
237 7 Auxiliary Propulsion Devices
238 Secondary Propulsion (Submarines)
239 Bmergency Propulsion (Submarines)
240 TRANSMISSION AND PROPULSOR SYSTEMS &7 c3q S
| 241 Propulsion Reduction Gears dm— | 299 | /1657 ) 184 | B
242 Propulsion Clutches and Couplings 5 | ) ]
243 | € Propulsion Shafting dot | ST (1407 ] 70l 2 o5 w7t 196
244 | C pPropulsion Shaft Bearings J;' i téoy A 47 Ol
245 Propulsors 7é 5.5 4% 9L
246 Propulsors Shrouds and Ducts
247 Water Jet Prcpulsors oy '
2 1ift System Fans and Ducting / A
- .
250 i PROPULSION SUPPT SYS (EXC. FUEL AND LUBE OIL) 2 4
rZ—;l f Combustion Air System s | OF SL,7
252 ey W-WW#ZM ﬁw g{a,/ %}d’/
/Q,L',?/L ' Y W ) 1
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. DA
. " SES UNIT ANALYSIS - SUMMARY FHs 304
(By Ship's Work Breakdown Structure)
. :": }’x, - xS
QTY wT WT Wr SCALE

(L7} (LT) (LT) PACTORS REPERENCE
253 Main Steam Piping System 5 x
254 Condensors and Air Ejectors
255 Feed and Condensate System IR P -
256 Clrculating and Cooling Sea Water System 38 R SO
250 | € uptakes (Inner Casing) /& ¥ ! ,Lﬁ'ﬁ? 127 22 |25

pD&5/ &3¢
O% ton/ £C
260 PROPULSION SUPPT §YS (FUEL & LUBE OIL) 23" 5é &)
261 |€C. _ Fuel Service System 2 B /5 42
262 [ € Main Propulsion Lube Oil System 217 z0 2>
263 _Shaft Lube 0il System (Submarines) y
264 Lube 0il Pill, Transfer, and Purification = °* 20 A
290 SPECIAL PURPOSE SYSTEMS 7.5
208 | € Propulsion Plant Operating Fluids D ad A (40)' 64 p B 487
289 C Propulsion Plant Repair Parts & Special Tools S a0 "0) * o) / 0
GROUP 200 TOTAI 37
N’
[ = 24§
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SHIPTYPE DATE
' SBS UNIT ANALYSIS ~ SUMMARY P 304
(By Ship's Work Breakdown Structure)
<%  H <k T
, orY wT wr wT SCALE
N (LT) () | am FACTORS REPERENCE
GROUP 3 _EBLECTRIC PLANT;
300 ELECTRIC PLANT, GENERAL L
310 ELECTRIC POWER GENERATION %‘) 2 %% z g%
311 C Ship Service Power Generation @ﬁiﬁpf&‘r Z7é 22 )9‘0% D
312 Emergency Generators SOIWEL W S
a | € Batteries and Service Facilities R / :’72\-‘7’ /| 27 /2
314 . c Power Conversion Bquipment 2l /- ‘.]L 2?/
315 Shore Power Receptacles
320 POWER DISTRIBUTION SYSTEMS R 34 2. 330
321 | €@ Ship Service Power Cable T rm i yunX-95 e/ ,?5( /2‘?'3/ F =il
322 Emergency Power Cable System ’ s 2056 l.‘-i’ L7
323 Casualty Power Cable System 3 ) _ .
324 | € Switchgear and Panels g 7oy s SF-166"° ﬁ_‘_‘ g ,%/)L/ cd
, (1) 7
330 LIGHETING SYSTEM 4z
331 C Lighting Distribution 1o t/trq T &Ay’ /?/ / 3 O) 76 g {
332 Lighting Fixtures 24 \ x4 -
333 Switches, Receptacles, and Outlets b
P POWER_GENERATION SUPPORT SYSTEMS e, Izl Z!
341 SSTG Lube 0il
342 |C Diesel Sxxppo.tt Systenms m.lO &3 3 .5‘ g -g—ézﬂ.
343 | Turbine Support Systems q"c( : t
350 SPECIAL PURPOSE SYSTEMS i 2 /g
398 | €& Blectric Plant Operating Fluids ./f’// Z. . 2 2
399 Q_ Blectric Plant Repair Parts and Special Tools > - f \u /£ 1 £
\(ﬂ/)
GROUP 300 TOTAL P TA 03 73%
(57573
. Z'VVM*O’
Signature




SHIPTYPE _ ==tV DATE
) . ’ _ PMS 304
SES UNIT ANALYSIS ~ SUMMARY
(By Bhip's Work Breakdown Structure)
: ZES | Su_lTH
oTY WT ¥T ] WT SCALE
- D (LT (LT) (LT) FACTORS REFERENCE
dROUP 5 AUXILIARY SYSTEMS:
500 AUXILIARY SYSTEMS, GENERAL
510 CLIMATE CONTROL 35T 486
511 | € Compartment Beating System 30 35 AT
512 | & Ventilation System ,ﬂ ko703 T 247 ) 29F 245
513 C Machinery Space Ventilation System ‘ Zﬁ §
514 | €  air conditioning system 22 [y Yy Joe= | 209
515 Air Revitalization Systems (Submarines) N -+ 20 o C ;
516 Refrigeration System 57 -3 :4
517 Auxiliary Boilers and Other Heat Sources
520 SEA WATER SYSTEMS
521 C. Piremain and Plushing (Sea Water) System o4 1N 7 210 /Z/f’o/_}c;-‘cf
522 _Sprinkler System { b s a2 555
523 Washdown System \
524 Auxiliary Sea Water System J
526 Scuppers and Deck Drains 7 .
527 Firemain Actuated Services - Other L 74 REW
528 C Plumbing Drainage i
' Drainage and Ballasting System /
530 FRESH WATER SYSTEMS
530 | €  Dpistilling Plant <79 19 2/
| 532 c Cooling Water _E(/M,{/Q MM 27r 27 2.7
533 Potable Water ’ 14 % 19 g
534 Auxiliary Steam and Drains Within Machinery Bdx '
535 Auxiliary Steam and Drains Outside Machinery Box
536 Auxiliary Presh Water Cooling 13/~ : [P 22 TM
540 FUELS AND LUBRICANTS, HANDLING AND STORAGE »
541 | € ship Puel and Puel Compensating System sS4 é&-—?é 7505
s¢2 | €  Aviation and General Purpose Puels 1 ﬁr\ 2 17 YR
543 Aviation and General Purpose Lubricating 041 ] .) :
544 Liguid Cargo
545 Tank Heating
549 _Special Fuel & Lubricants, Handling & Stowage 7L [ 4
550 AIR, GAS, AND MISC. FLUID SYSTEMS '
Compressed Air Systems 2.4- /A 54 .
- Compressed Gases [ 2%
553 02 N2 System ——— N 1 g 7
1 554 LP Blow N ’
| ss5 | Fire =xtinguishino Systems _ A . . 7!




cGV

SES UNIT PRICE ANALYSIS = SUMMARY

SBIPTYPE __ DATE
. (By Ship's Work Breakdown Structure) PMS 304
. R v [P | w | m K SIOATH
) (LT) (| () PACTORS REFERENCE
; | —

R , c Bydraulic Fluid Bystem % T o o

. Liquid Gases, Cargo

558 Special Piping Systems

560 SHIP CONTROL SYSTEMS

561 Steering and Diving Control Systems 24. (| 4 g 77

562 Rudder ( 73 [ £ 0

$63 Hovering and Depth Control (Submarine)

564 Trim System (Submarines)

565 Trim and Heel Systems (Surface Ships) NA ) O 1L 0O

566 Diving Planes & Stabjilizing Fins (Submarines) 84;[¢¢l(md5

567 Strut_and Poil Systems Far

568 Maneuvering Systems

570 UNDERWAY REPLENISHMENT SYSTEMS

571 | ¢ . Replenishment-At-Sea Systems 54 ~F- K £9

572 | @ Ship Stores and Equipment Bandling Systems 25 | ST 34 24

573 Cargo Handling Systems

574 Vertical Replenishment Systems -
L

P—y MECHANICAL HANDLING SYSTEM

581 c_ Anchor Bandling and Stowage Systems 1 '(( V-k i- 5 2 227 } 227

582 | €, Mooring and Towing Systems i At D _ B )

$83 | €= Boats, Boat Handling and Stowage Systems 4~ /'4’7/ =2 27

584 Mechan. Oper. Door, Gate, Ramp, Turntab. Sys.

SBS Flevating and Retracting Gear

586 Aircraft Recovery Support Systems L 4.5 45

587 Aircraft Launch Support Systems

588 Aircraft Bandling, Servicing and Stowage SE Ax/ 522

589 Miscellaneous Mechanical Handling Systems

590 SPECIAL PURPOSE SYSTEMS

591 Scientific and Ocean Engineering Systems

'592 Swimmer and Diver Support and Protection Sys.

593 Environmental Pollution Control Systems 33 g 2y

594 Submarine Rescue, Salvage, & Survival Sys.

595 Towing, Launch, & Bandl. for Underwater Sys.

596 Handling Sys. for Diver & Submers., Vehicles

227 Salvage Support Systenms N ! :
| 598 4 Auxiliary Bystems Operating Pluids yviny 7/ 2227 720%
' se Auxiliary Systems Repair Parts and Tools -/ 14 35 73

- )

GROUP 500 TOTAL 1541
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SEIPTYPE oV . i DATE

< ] - PMS 304
BES UNIT ANALYSIS -~ SUMMARY
, (By Ship's Work Breakdown Structure) .
. ' s ME SwATH
orY T WT WI SCALE
r_. D ’ {L7) (1T) T) PACTORS REFERENCE
GROUP 6 OUTFIT AND PURNISHINGS:
600 OUTFIT AND FPURNISHINGS, GENERAL
610 SBIP FITTINGS 1 A 31 35 -
611 | €  Bal) Fittings , Z 18 3 ) 15
612 c Rails, Stanchiong, and Lifelines K e T [% 74 ¢
613 Rigging and Canvas _" * ) ZL
620 BULL COMPARTMENTATION 141 213 220
621 Non-Structural Bulkheads 70 J)1 g L&D y X2
622 ; Floor Plates and Gratings 46 n ?- L "2 : (X
623 | €  radders ' /4 2o 20 i =z 20|
624 | €  Non-Structural Closures 7 e
625 Airports, Fixed Portlights, and Windows ol 2~ 2.
630 PRESERVATIVES AND COVERINGS 4 L& 442 571
631 Painting 75 127 )3T g [
1632 zinc Coating ‘ - W pnn-,
633 Cathodic Protection 3 3 7
| k> ! € Deck Covering 5 (ﬂb "1(\ &Zﬂ ! 09 J]OF
| . €& Bull Insulation ey 1wy 17/ 205
636 Bull Damping 0 rate 2O
637 Sheathing ' '
638 | €& Refrigerated Spaces ﬂ }’Z‘ 22 Py _
639 Radiation Shielding
640 LIVING SPACES 236 224 225
641 -__Officer Berthing and Messing Spaces . 38 . 34 3]
642 Noncomm, Officer Berthing & Missing Spaces /4-
643 Enlisted Personnel Berthing & Missing Spaces /52 /76 17 4
644 Sanitary Spaces and FPixtures - 30 /5 /5
645 Leisure and Community Spaces )
650 | SERVICE SPACES 105 {75 v Z 7Z
651 | & commissary Spaces 227 =z A0
652 Medical Spaces _ 1O ) 4 _ jz
653 __Dental Spaces ' 5
654 Utility Spaces .
655 Laundry Spaces = /3 t9 1 9
61 Trash Disposal Spaces A
[ ]




LGN

SHIPTYPE DATE
. PMS 304
RN SES UNIT ANALYSIS ~ SUMMARY
’ (By Ship's Work Breakdown Structure)
- TE e uid TN
oy T W wT SCALE
et (L) (LT) (LT) FACTORS REFERENCE
660 WORKING SPACES 148 | bl 172.
661 Offices /5 39 29
662 Machinery Control Centers Furnishings /
663 Flectronics Control Centers Purnishings 10
664 pamage Control Stationms ]2
665 Worsships, Labs, Test Areas 110 [ 25 122
670 STOWAGE SPACES |63 L¥7 206
671 Lockers and Special Stowage <)
672 Storerooms and Issue Rooms 22 /57 206
673 Cargo Stowage
690 SPECIAL PURPOSE SYSTEMS A% g 16
698 | & ' oOutfit and Purnishings Operating Pluids Vs 74 e
693 C Outfit and Furnigh. Repair Parts and Special Tools /O ’0 g 15
GROUP 600 TOTAI
1276
\./“ )
Signature

-4
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SEIPTYPE <GV DATE 3//7/]3
: : PMS 304
SES UNIT ANALYSIS -~ SUMMARY
(By 8hip's wotk. Breakdown Structure)
( 365 MH SWATH
oY wr wr wr riccgis '
. T 02;2;3 (LT) (LT) REPERENCE
GROUP 1 EHULL STRUCTURE: g?;q,';? 02075‘-}
100 HULL STRUCTURE, GENERAL
110 SHELL AND SUPPORTING STRUCTURE 4549 2991 370
111 Shell Pltng., Surf. Ship & Sub. Press. Eull 1760
112 Shell Pltng., Sub. Non-Pressure Bull
113 Inner Bottom 322
114 Shell Appendages
115 Stanchions
116 Longit., Praming, Surf. Ship & Sub. Press. Hull 7(7 R
117 Transv. FPraming, Surf. Ship & Sub. Press. Rull]
118 Longit. & Transv. Sub. WNon-Press. Hull Pramin
119 Lift System Plexible Skirts and Seals 472 ,
120 HULL STRUCTURAL BULKEEADS 207 18917
121 Longitudinal Structural Bulkheads 2746
122 Transverse Structural Bulkheads | OE£E7
123 Trunks and Enclosures /] 73 ¢
124 Bulkheads in Torpedo Protection System 3 75/
125 Submar ine Bard Tanks
0 Submarine Soft Tanks
-
130 BULL DECKS 2022
131 Main Deck =229
132 2nd peck ) =27
133 3rd Deck
134 4th Deck )
135 - 5th Deck and.Decka Below
136 01 Hull peck (Porecastle and Poop Decks) 234
137 02 Bull Deck 4% £
138 03 Bull Deck 1248
139 04 Bull Deck and Hull Decks Above
140 EHULL PLATFORMS AND FLATS 470
141 1st Platform <327
142 2nd platform | 49
143 3rd Platform
¢ | 4th Platform
145 5th Platform < 4
148 Plats
N
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SHIPTYPE cay DATE Z//?/7'_5
' PMS 304 :
EES UNIT ANALYSIS - SUMMARY q/
{By Ship's Work Breakdown Structure)
SES HH SWATH
. ey | wr wr wT scaLf 40K Vel 126 K
=g (1) (tt) | @m FACTORS REFERENCE
150 DECKHOUSE_STRUCTURE £O K $700 297 253
15) 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 0N
140/
K AL pprp
160 spEcIaL strucTures  W/o 16 d 47 59y 244 748
161 Struct. Castings, Porgings, & Bguiv. Weldmnts. 23] 253
162 Stacks and Macks (Combined Stack and Mast)
163 Sea Chests f4. /3
164 Ballistic Plating 197/ EFT 79K
165 Sonar Domes N
166 Sponsons /190 fyis ,” 23
167 Hull Structural Closures > 7 v} f)
Deckhouse Structural Closures
YL Special Purpose Closures and Structures 4/ l‘fO
)
170 MASTS, RINGPOSTS, AND SERVICE PLATFORMS SR 3Z 3 Z
171 Masts, Towers, Tetrapods ] Qg'b
172 Kingposts and Support Frames
179 Service Platforms
180 POUNDATIONS 2219 4% 553
181 Bull Structure FPoundations
182 Propulsion Plant Poundations /13 % /129
183 BElectric Plant Foundations cE 79
184 Command and Surveillance Poundations s Y4 44
185 Ruxiliary Systems Poundations 2 £3 245
186 Outfit and Purnishings Foundations
187 Armament Poundations 5L sZL
N
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SHIPTYPE

-

e -/ Vv

EES UNIT ANALYSIS - BUMMARY

{By Bhip's Work Breakdown SBtructure)

mre J//7/ 53

PMS 304

585 M# GWAT #
wr wr wT SCALE
- (LT) {LT) (LT) FACTORS REFERENCE
190 SPECIAL PURPOSE SYSTEMS L 2 60 297
191 Ballast, Pixed or Fluid, and Buoyancy Units
192 Compar tment Testing
195 Erection of Sub Sections (Progress Rpt. Only)
198 Pree Flooding Liquids 20 ., 2/
199 Hull Repair Parts and Special Tools
147 WELD NG & HIL TOoL Al 78
GROUP 100 TOTAL 5570 /2302 /27948
Signature
N
S
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c &V i

SES UNIT ANALYSIS -~ SUMMARY PHS 304
(By ship's Work Breakdown Structure)
Yy . TES. 44 SHIATH
P ar | wr “wr WT SCALE
’ 1 m (LT) {LT) PACTORS REFERENCE
GROUP 2 PROPULSION PLANT:
200 PROPULSION PLANT, GENERAL
210 ENERGY GENERATING SYSTEM (NUCLEAR)
211 (Reserved)
212 Nuclear Steam Generator
213 Reactors
214 Reactor Coolant System
215 Reactor Coolant Service System
216 Reactor Plant Auxiliary Systenms
217 Nuclear Power Control and Instrumentation .
218 Radiation Shielding (Primary)
219 Radiation Shielding (Seccondary)
220 ENERGY GENERATING SYSTEM {HON-NUCLFAR) 345
221 " Propulsion Boilers
222 Gas Generators ]
223 Main Propulsion Batteries
224 . Main Propulsion Puel Cells i -
W
.30 PROPULSION UNITS 374 136 55D L
231 Propulsion Steam Turbines 124 19
232 Propulsion Steam Engines
233 Propulsion Internal Combustion Engines}‘f)c;.-_’ 270 -
234 Propulsion Gas Turbines 1) iTH STD MpD 124 107 |20.4
235 Electric Propulsion 50
236 Self-Contzined Propulsion Systems 20
237 7 Auxiliary Propulsion Devices - )
238 Secondary Propulsion (Submarines)
239 Pmergency Propulsion (Submarines)
240 TRANSMISSION AND PROPULSOR SYSTEMS L7 39 SF
200 | C Propulsion Reduction Gears dog— | 2299 | /16 ) 2_ /184 171
242 Propulsion Clutches and Couplings ] 5 \;.u—,w‘w'k )’ {
243 | €  Propulsion Shafting chat | 5T (1400 Y] 7012 6= 7+ 9%
244 | € propulsion shaft Bearings s iD LSO) 4 A _,14‘/"?‘ 10l
245 Propulsors 76 5/, S 4% 9L
246 Propulsors Shrouds and Ducts :
247 Water Jet Propulsors .y !
__r Lift System Pans and Ducting N4
250 | PROPULSTION SUPPT SYS (EXC. FUEL AND LUBE OIL) 24 .
251 ' Combustion Air System 2’ / Oq jf'—';—
2L C Py T gt fpad 4. 2z 2’/}/
/4'1%14” " sy o o l:[ .




Signature

()

L =Ty . "DATE
' " SES UNIT ANALYSIS - SIMMARY Frs 304
(By Ship's Work Breakdown Structure)
/. T
I QrY wT WT WT SCALE
o~ ( (LT) (rT) (LT) PACTORS REPERENCE
. —
253 Main Steam Piping System S R
254 Condensors _and Air Ejectors
255 Peed and Condensate System }8 r
256 Clrculating and Cooling Sea Water System 36 R SO
7 —
259 | € pptakes (Inner Casing) J'X S)'xed LS ‘!24‘ s 12> 22 %5
pPPGS5/ &9 ¢
S ton/ 4T
260 . PROPULSION SUPPT SYS (FUEL & LUBE OIL) 23 ° 56 )
261 | ruel service system Az Z£ /5 42
262 | € Main Propulsion Lube Dil System = 2117 20 2~
263 _Shaft Lube 0il System (Submarines) . -
264 Lube 0il Pill, Transfer, and Purification =2 * 20 FA
290 SPECIAL PURPOSE SYSTEMS 78
208 | € Propulsion Plant Operating Pluids ) Pl A (40.). 64 p i
299 | € Propulsion Plant Repair Parts & Special Tools| ° ‘L7 20 "0) * 15 / 0
GROUP 200 TOTAL I3Z
[ = 24.%




/[ caV

) _ DATE
. SES UNIT ANALYSIS - SOMMARY s 304
T - (By 8hip's Work Breakdown Structure)
/ X <£S . HH cnif TD
i orr | wr o BCALE .
. - : (zm | an FACTORS 'REPERENCE
GROUP 3 ELECTRIC PLANT:
300 ELECTRIC PLANT, GENERAL e
310 BLECTRIC POWER GENERATION ~ e ) 2 8g Z g8
311 (v Ship Service Power Generation gj'ﬁﬁ'@r 274 o |l Ot »
312 Emergency Generators 114 “e Wﬁ <
33 | € Batteries and Service Facilities hnean / {0 Y] 1 Z /2
s | € Power Conversion Bquipment P .‘1}'/, =
31s Shore Power Receptacles - )
320 POWER DISTRIBUTION SYSTEMS P F4 2~ 330
321 | € Ship Service Power Cable T rm Il men Xe%S |/ %( /253) e F7
322 Pmergency Power Cable System C 204 21 t 2%
323 Casualty Power Cable System 3 ) .
324 C Switchgear and Panels /}va R ﬁ“ 6 * %A_‘ gﬁ/ 4‘4»‘/
. be 7
330 LIGHTING SYSTEM 43} :
331 | € righting Distribution T/ Fesimor by | A7 V30) 76 g
332 Lighting Fixtures 24 S L0 : .
333 Switches, Receptacles, and Outlets i d
|~
50 POWER GENERATION SUPPORT SYSTEMS '0 ca 2/
341 SSTG Lube 0il '
342 |C piesel Support Systems +,10 &HFP3 3/,5‘ {4 -E_g—é:ﬁ. J’]
343 |C Turbine Support Systems -J( ’ ' .
350 SPECIAL PURPOSE SYSTEMS i 12 19
398 | £ Electric Plant Operating Pluids +7 =z . 2 2
398 g Electric Plant Repair Parts and Special Tools > 7 \u /4 /,é
\[{ Jj
GROUP 300 TOTA FaTA 073 73%
&P
_ \ TZB/D.«-WQ’
Signature
“
~



AES<)i N DATE
- .. : ) PMS 304
EES UNIT ANALYSIS = SUMMARY
(By 8hip's Work Breakdown Structure) )
/ <£S M H - susATH
/‘ oTY wT WT, WT SCALE
;——‘\/ (LT) (LT) (LT}, FACTCRS REFERENCE
éROUP S AUXILIARY SYSTEMS: ¢
500 AUXILIARY SYSTEMS, GENERAL -
510 CLIMATE CONTROL 33T 486
s11 | < Compar tment Beating System ) 35 ° 4z
512 | & ventilation System ﬂ‘ ko203 Y 287 >l 245
513 | € Machinery Space Ventilation System 'Zi ?
514 c Air Conditioning System T2 ),‘D Yy )95 ~N 209
515 Air Revitalization Systems (Submarines) (‘.‘-‘Y . .
s16 | € Refrigeration System 57 4 g g
517 Auxiliary Boilers and Other Heat Sources
520 SEA WATER SYSTEMS
521 €. ©Piremain and Flushing (Sea Water) System o4 1N Y 210 /Z/f’oﬂ}ﬂl‘f
522 Sprinkler System [ 4t b ssT are 5755
523 Washdown System i {14\ \
524 Auxiliary Sea Water System N _} )
526 Scuppers and Deck Drains 1 2 ) .
527 Firemain Actuated Services - Other &Y‘@ L 73" . Ij‘ 7
528 C Plunbing Drainage ‘W l
L Drainage and Ballasting System 3 /
530 PRESR WATER SYSTEMS
531 | €  pistilling Plant %q 19 2./
532 | € cooling Water F‘(/TngQ M ?,7 277 27
533 | & Potable Water /9 % 19 [~
534 Auxiliary Steam and Drains Within Machinery B4 I )
535 Auxiliary Steam and Drains Outside Machinery ﬂm:
536 Auxiliary Fresh Water Cooling o~ I k> A 22 <TH
540 FPUELS AND LUBRICANTS, HANDLING AND STORAGE 2.0
541 ¢  Ship Puel and Puel Compensating System .5:4' = 7’(& 5\/
542 C Aviation and General Purpose Puels ]7 ‘7\ v 2 17 ?A ¥
543 Aviation and General Purpose Lubricating 011 / ») )
544 Liguid Cargo 4
545 Tank Heating
549 Special ?uei & Lubricants, Bandling & Stowage L Lf"‘ 4
550 AIR, GAS, AND MISC. PLUID SYSTEMS '
- Compressed Air Systems 2.4 &bJ 46 54
.\./z Compressed Gases (1"
553 02 N2 System e S 7 b 14
554 LP Blow , 4 ,
bees | Fire ®xtinouishing Systems - A - T S




ya SES UNIT PRICEZ ANALYSIS - SUMMARY | DATE
’ (By Ship's Work Breakdown Structure) PMS 304
oy S8 | wr wr BB SOOATH
. (87,9) (LT} (LT) FACTORS REPERENCE
r.._,/‘- C Bydraulic Pluid System %/ - O @]
.5,)\,/ Liquid Gases, Cargo )
—;;;7 Special Piping Systems
$60 SHIP CONTROL SYSTEMS
561 Steering and Diving Control Systems _'74. d 4 77
562 Rudder ( 73 146 0
563 Hovering and Depth Control (Submarine)
564 Trim System (Submarines) -
565 Trim and Eeel Systems (Surface Ships) NA ) L O 160
S66 Piving Planes & Stabilizing Fins (Submarines) B » !
567 Strut and Foil Systems Fiir AZLdh g
568 Maneuvering Systems
570 UNDERWAY REPLENISEMENT SYSTEMS
571 | @ - Replenishment-At-Sea Systems 54 -~ 59 £9
s72 | & Ship Stores and Bquipment Handling Systems =24 | %7 34 34
573 Cargo Handling Systems ' ‘
574 Vertical Replenishment Systems -1
i
5.1 MECHANICAL HANDLING SYSTEM
sg1 | €. anchor Bandling and Stowage Systems Y (( & i 2 Z227 PRI
582 C Mooring and Towing Systems i 1 ,44 ) _ _) )
583 C Boats, Boat Handling and Stowage Systems ?—Z/ 2'—/? ‘ = Z 3 [
584 Mechan. Oper. Door, Gate, Ramp, Turntab. Sys.
SBS Flevating and Retracting Gear
586 Aircraft Recovery Support Systems 25 C 45
587 Aircraft Launch Support Systems
588 Aircraft Handling, Servicing and Stowage éTZBI A5/ 522
589 Miscellaneous Mechanical Handling Systems
590 SPECIAL PURPOSE SYSTEMS
591 Scientific and Ocean Engineering Systems
592 Swimmer and Diver Support and Protection Sys.
593 gnvironmental Pollution Control Systems 33 2% 25
554 Submarine Rescue, Salvage, & Survival Sys.
555 Towing, Launch. & Handl. for Undérwatez Sys.
596 Handling Sys. for Diver & Submers. Vehicles
$27 Salvage Su:pott4§ystemsv ) :
_9_8,‘ C Auxiliary Systems Operating rluld; N 20, 7/ 2227 20%
_§9\~/ Auxiliary Systems Repair Parts and Tools ‘7L// L 35 33
GROUP 500 TOTAL 154]
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DATE

) PMS 304
SES UNIT ANALYSIS ~ SUMMARY .
{8y Bhip's Work Breakdown Btructurs)
' _ Se5 M H SUNETH
orY wT WT WT SCALE
(L7) (kx| an PACTORS REPERFNCE

SROUP 6 _OUTFIT AND FURNISEINGS:
500 QUTFIT AND FURNISHINGS, GENERAL
610 SEIP PITTINGS 1 A 3/ 34
611 | €  mall Fittings A |8 3 [{ 15
512 | € - Rails, Stanchions, and Lifelines / 4 L l% 7£ -
513 Rigging and Canvas /\I-—— * 3 ZL
620 EULL COMPARTMENTATION 1420 213 220
521 Non-Structural Bulkheads 70| ]9 % 2%
22 | C Floor Plates and Gratings 4-6 (A ?— z , ' X
623 | € radders ' /4 2o 20 sz~ 20
62¢ | € Non-Structural Closures r -tz
625 Airports, ?ixed_ Portlights, and Windows ol 2- 2_
630 PRESERVATIVES AND COVERINGS 5L 4462 i
631 Painting 75 127
632 zinc Coating : . 137 w P
633 Cathodic Protection ' 3 3 7
(3 €. Deck Covering ‘? L\)QL— lﬁ N7 /] OF9 109
L‘/V & Bull Insulation 168 122711t s 17/ 205
636 Hull Damping ' 20 | 2.0 z0
637 Sheathing
638 C Refrigerated Spaces Z? ﬁ" Zg -
639 Radiation Shielding
640 LIVING SPACES 234 T 2724 225
641 Officer Berthing and Messing Spaces 38 34 34
642 Noncomm. Officer Berthing & Missing Spaces /4—
643 Enlisted Personnel Berthing & Missing Spaces /54 /76 /17 ,é
644 Sanitary Spaces and Pixtures 30 /5 !5
645 Leisure and Comnunity Spaces :
650 SERVICE SPACES 105 |75 7 Z 7Z
651 < Couissary Spaces Z/M-B 27 4 0
§52 Medical Spaces 1O ) 4 [ &
653 Dental Spaces 5
654 Dtility Spaces
655 Laundry Spaces ' b /3 19 19
&' Trash Disposal Spaces 4_
N




DATE
PMS 304
* SES UNIT ANALYSIS -~ SUMMARY
{By Ship's Work Breskdown Structure) -
x ci5 S S
( gry | wr wr’ wT SCALE
— (LT) (LT) {LT) PACTORS "REFERENCE
660 WORKING SPACES 148 |64 172
661 Offices /5 29 22
662 Machinery Control Centers Purnishings /
663 Electronics Control Centers Purnishings 10 .
664 Damage Control Stations 12
§65 Worsships, Labs, Test Areas 110 |25 123
670 STOWAGE SPACES |63 Lx7 . TOb6
671 Lockers and Special Stowage <oof
672 Storerooms and Issue Rooms Iz2 157 206
673 Cargo Stowage
690 SPECIAL PURPOSE SYSTEMS v g /6
698 | & Outfit and Purnishings Operating Pluids 45‘ e e
693 C outfit and Furnish. Repair Parts and Special Yools /o '0 V3 e
GROUP 600 TOTAIL ¢
1276

Signature

(Y




SE5 H H SWATH
4y,
%/)2/53
02 0753
LOA LR
BOA 129
LeusH ATA
B CUSH 30‘8
HT To MN DK 794
DRAFT OFF ¢USH /8,
PRAFT ON cus+ /6.7
t/8 20
Pcue 692
HT WD 4.7.9
FLP /4259
VoL  Xjof 406/
L ap ¢4z
VoL XRoss sTRUC 2,529
VoL SH tea 7/
Vboesieio ikt 260
V e K 20
PT @ 20 k=@ i10° Log)
V'PH : /8%
PC Aowicp s
P< cyuise L7
BHFP - FProPoL 30K léog 72
BHFP w1 Fr 9872
TOTAC_ BHP W/oMARans |70 744
TOTAL BHP W HARGI) 199,156 1571000 147,600
BHP @ 0K +B 35?31
LV FAY S P
AccomopaTIONS 1274
SHTK a
HACH\' 4LH§OOO 2 LHsSDOD A UHZ}'OO
4 M5 pieset 2 LH250D
7 RAcER

KW sTAweD

SHIFP  cHARACTERISTICS

%000 15000 15700

5//9/7 3



AGEH-1 = H1 .-
PCH-1 = H2
PHM-1 = H3
. JEFF A = H4
; ROHR 10/76 = H5
| BELL 5/75 = H6
BELL 3/76 = H7
MXSES = HS
SES 100A = H9
© LSES = H10 .
LOCK 2K = H1l
PGH 2 = H12
DLG 26 = D1
DLGN 35 = D2
DE 1057 = D3
DLGN 38 = D4
PF 105 = P1 -
PGM 94 = P2
PCG 612 = P3
PGG 511 = P4
f‘
_ FFG 7 = Fl
CVN 67 = Cl © e
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
- A

- voLoM& X I10°
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- SUBROUTINE WGTS

INTRODUCTION
Subroutine WGTS performs a 3 digit SWBS weight estimate based primarily
on parametric equations. The empirical data used to derive these equations is

presented here in the subroutine documentation.

DISCUSSTON

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

gross weight into the following broad categories:

o 1. Hull-Structuré
o 2, Propulsion Plant

o 3 Electric Plant

c &, Command & Surveillance

o 5. Auxiliary Systems

‘¢§‘ o 6.. Outfit & Furnishings
N ,

® 7. Aymament

o Margins

o Variable Loads (ihciuding ship's fuel)

The philosophy which governmed the use of WGTS in the design program (SESDES)
was to first assume a gross weight and size, then estimate the system weights
necessary to support the gross weight which is initially assumed. Once the system
weights have 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 GROUP4 & GROUP7
”~ ° Group 1 weight calculated in STRUCT
~ o ' Fan weight calculated in FANS
° Pump weight calculated in JﬁTpMp
ot o, . e R e




< )

o Cear weights calculated in GEAR
o Gas turbine weight supplied by ENGID
The reason that these other subroutines are used to calcplate 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 1-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 (Figure 20-44), and Gréup 6 (Figure u5-74.

Thé weight of ships fugl is defined as the difference between total
1ift and the weights of all systems, loads, and mgrgins in the ship.
This ca;culatidn is complicated by the fact that certain weight groups
(Groups 541, 571, 572) are related directly to fuel weight while others
{Groups 185, 578, 539) are indirectly related. This situation is
rectified by writing an algebraic equation, containing fuel weight as
an unknown, relating total stafic 1ift capacity to the summation of all
weights. The relationship of fuel weight to the aBove 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.

4




SHIPTYPE &N REPRODUCED AT GOVERNMENT EXPENSE

ALanass T T 0

SES UNIT ANALYSIS - SUMMARY =
{By ship's Work Breakdown Structure)

( | _SES | MH <IDATH
,\/ wr wr ?scu.z
(LT) (LT) REFERENCE
GROUP_1 _BULL STRUCTURE:
100 HULL STRUCTURE, GENERAL
110 SHELL AND SUPPORTING STRUCTURE 4549 2991 G370
111 Shell Pltng., Surf, Ship & Sub. Press. Hull 1760
112 Shell Pltng., Sub. Non-Pressure Hull :
113 Inner Bottom _3 22
114 Shell Appendages
115 Stanchions
116 Longit. Praming, Surf. Ship & Sub. Press. Bull 7iq
117 Transv. Praming, Surf. Ship & Sub. Press. Hull
118 Longit. & Transv. Sub. Non-Press. Bull Prmﬂg{
119 Lift System Flexible Skirts and Seals 4;
120 HULL STRUCTURAL BULXEEADS U7 18T
121 Longitudinal Structural Bulkheads 275
122 Transverse Structural Bulkheads XY
123 Trunks and Enclosures -
124 Bulkheads in Torpedo Protection System - <7 ;;’—’
125 Submarine Bard Tanks
Submarine Soft Tanks
-
130 BULL_DECKS S 20ZL
131 Main Deck —29
132 2nd Deck =227
133 3rd Deck
134 4th Deck
135 Stﬁ Deck and Decks Below
136 01 Hull Deck (Forecastle and Poop Decks) 224
137 02 Hull Deck aq% e
138 03 Hull Deck 12 .45
139 04 Hull Deck and Hull Decks Above
140 HULL PLATFORMS AND FLATS 470
141 1st Platform ' 237
142 2nd Platform 4
143 3rd Platform ‘
144 4th Platform
145 5th Platform ¢ 2
149 Plats
A

Page 1 of 17



&Y | REPRODUCED AT GOVERNMENT EXPENSE
smpma B - R P e )T S SR R - F .
SES UNIT ANALYSIS - SUMMARY g/
{By 8hip's Work Breakdown Structure)
SES MH SWAT H
s ore w wr r SCAmgqok /”) 124 &
(LT) () | am PACTORS REFERENCE
150 DECKHOUSE STRUCTURE 65 X 700 297 20
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 -
/4 L)
U adt Surp
160 SPECIAL sTRuCTURES  L/p /¢ L 476 5 97 A2l 748
161 Struct. Castings, Porgings, & Bquiv. Weldmnts. 237 253
162 Stacks and Macks (Combined Stack and Mast)
163 Sea Chests 4 /3
164 Ballistic Plating 197/ LFT
165 Sonar Domes
166 Sponsons ile, VLS /ﬂ 23
167 Hull Structural Closures ~ 7 P
~ Deckhouse Structural Closures
169 Special Purpose Closures and Structures 441/ I‘?C)
170 MASTS, KINGPOSTS, AND SERVICE PLATFORMS A =Z 3 Z
171 Masts, Towers, Tetrapods ' Qg@
172 Kingposts and Support Prames
179 Service Platforms
180 POUNDATIONS Celq LY 5532
181 Hull Structure Poundations
182 Propulsion Plant Foundations /35 /27
183 Electric Plant Poundations 23 i
184 Command and Surveillance Poundations [2A 46
185 Auxiliary Systems Poundations S ey
186 Outfit and Purnishings Poundations
187 Armament Foundations 5% L

Page 2 of 17
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SHIPTYPE ; REPRODUCED AT GOVERNMENT EXPENSE
SBS UNIT ANALYSIS ~ 8 T
(By Bhip's Work Breakdown stzucture)
, $€5 MH GWATH
L QTY wr WwT wr SCALE .
~ (LT) (LT) (LT) PACTORS REFERENCE
190 SPECIAL PURPOSE SYSTEMS 2 60 277
191 Ballast, Fixed or Pluid, and Buoyancy Units
192 Compar tment Testing
185 Erection of Sub Sections (Progress Rpt. Only)
198 Pree Plooding Liquids 20, 2/
199 Hull Repair Parts and Special Tools
147 WelDioG 3 Hil 7010 216 &
GROUP 100 TOTAL £570 /230> /2195
Signature
—
S~
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ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SHEET
HULL STRUCTURE — GROUP 1, Sheet 1 of 3

e

PAGE

3SN3IdX3 LNIWNHIAOD 1V a3IdNAOUJIY

HULL STRUCTURE — CROUP 1 — &1'

!

NAVSEA 9096/3 (7-82) (Previously NAVSHIPS 9291/14) uss. FY 83 CEvVY MonoHUL L HULL STRUCTURE — GROUP 1 e 2)-82
= WEIGHT SWATH  CENTER OF GRAVITY
82 DESCRIPTION Poundsr | ABOVE MOMENTs | REFERRED TO FRAME NO. SESDES |REFERRED TO
< (Tons) BASE FWD MOMENTS AFT MOMENTS PORT MOMENTS sT8D MOMENTS
110 | SHELL AND SUPPORTING STRUCTURE 2991, (5] \9.44 yel.az | I 1 T T
111 | SHELL PLATING, SURF. SHIP AND SUB. PRESS. HULL 1700.0\ |27.46
112:]  SHELL PLATING, SUBMARINE NON-PRESSURE HULL
113 |  INNER BOTTOM 322.2%9| 4.10
114 | SHELL APPENDAGES
115 | STANCHIONS
116 |  LONGIT. FRAMING, SURF. SHIP AND SUB. PRESS, HULL 95.75110.47
117 | TRANSV. FRAMING, SURF. SHIP AND SUB. PRESS. HULL
. 118 |  LONGIT. AND TRANSV. FRAMING, SUS. NON-PRESS. HULL -
119 | LIFT SYSTEM FLEXIBLE SKIRTS AND SEALS -
120 | HULL STRUCTURAL BULKHEADS 189,31 |26.086 197,87
121 | LONGITUDINAL STRUCTURAL BULKHEADS 275.62[44.95| B
122 |  TRANSVERSE STRUCTURAL BULKHEADS \06T.45[414.95 -
123 |  TRUNKS AND ENCLOSURES 172.79 [28.99
124 |  BULKHEADS IN TORPEDO PROTECTION SYSTEM 275.451 16.15
125 |  SUBMARINE HARD TANKS
126 |  SUBMARINE SOFT TANKS B B
130 | HULL DECKS 2021.96 | 59. 234 ]
131 | MAIN DECK 729.44 |43.4¢) “i
132 [ 2ND DECK 326.13|322.9 ‘
133 | 3AD DECK 1
134 | ATH DECK T
135 |  STH DECK AND DECKS BELOW
136 | 01 HULL DECK (FORECASTLE AND POOP DECKS) 254, Mo |53,9 —
7137 | 02 HULL DECK AR, 25 | L4506
138 | 03 HULL DECK '
139 | 04 HULL DECK AND HULL DECKS ABOVE _ 11245, 0% | 7415 T
Sub Total Group | — Sheet 1, POUNDS
T B TONS 3870 1T
COMPUTING BY COMPUTING CHECKED




ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SHEET ' . PAGE

'Jk’%&%{)’a“ﬁmfm&hmfsﬂ& 9291/14) uss. EY 83 CaGV MONOHULL. HULL STRUCTURE — GROUP 1 e e-3-83
g g DESCRIPTION (Pounds) ABOVE ‘| REFERRED TO FRAME NO. 1) REFERRED TO 4.
< (Tons) BASE MOMENTS FWD MOMENTS AFT MOMENTS PORT MOMENTS ST'BD MOMENTS
140, | HULL PLATFORMS AND FLATS 462.863 (21,22 . i _
11|{ 15T PLATFORM 236.69 |24.98 .
142/}  2ND PLATFORM 148.97114.99
143|]  3RD PLATFORM . L
144/  ATH PLATFORM
145/]  5TH PLATFORM
149/} FLATS 84.18 |22,29
_ 150 | DECKHOUSE STRUCTURE 500,09 194,50 . 296.8 | o
151 |  DECKHOUSE STRUCTUHE 70 FIRST LEVEL . o N ] o
“152.] 15T DECKHOUSE LEVEL
153'|  2ND DECKHOUSE LEVEL N
154/] 3RD DECKHOUSE LEVEL
155 | 4TH DECKHOUSE LEVEL
156 | 5TH DECKHOUSE LEVEL
157 | 6TH DECKHOUSE LEVEL . '
158 | 7TH DECKHOUSE LEVEL ;
159'|  8TH DECKHOUSE LEVEL AND ABOVE
160 | SPECIAL STRUCTURES  Wfo |4 597.67 |27.10 J24Y4.48 43,55
161 | STRUCTURAL CASTINGS, FORGINGS, AND EQUIV. WELDMENTS| 22¢,. 8| |21, 7 252.¢6
162{] STACKS AND MACKS (COMBINED STACK AND MAST)
163,| SEA CHESTS 53.96 | 5.80 12.85
164 | BALUISTIC PLATING 1971.00 | 24-.60 ' ! a7 1
165:| SONAR DOMES
.- 166 ] SPONSONS 189,62 | ,L0.B2
167 || HULL STRUCTURAL CLOSURES 76,55 [ 4-1.87
168 || DECKHOUSE STRUCTURAL CLOSURES
169 | SPECIAL PURPOSE CLOSURES AND STRUCTURES 40.73 |48.42
Sub Total Group 1 — Sheet 2, POUNDS
TONS /1S49/.3
COMPUTING 8Y COMPUTING CHECKED

HULL STRUCTURE — GROUP 1 ~ §}

ASN3IdX3 LNIJWNHIAOD LY 0aONAOUdIN




ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SHEET . PAGE
HULL STRUCTURE — GROUP 1, Shoet 3 of 3 . . =
NAVSEA 9096/3 (7-82) (Previously NAVSHIPS 9291/14) uss. _FY B3 CGY MONOHULL. _ huL STRUCTURE — GROUP 1 OATE = 31— &
- WEIGHT CENTER OF GRAVITY N
82 DESCRIPTION (Pounds) | aABovVE MOMENTS REFERRED TO FRAME NO. REFERRED TO
< (Tons) BASE FWD MOMENTS AFT MOMENTS PORT MOMENTS STBD MOMENT:
170 [ MASTS, KINGPOSTS, AND SERVICE PLATFORMS 22.20 {i37.50 32.2 £2.2]
m MASTS, TOWERS, TETRAPODS
172 KINGPOSTS AND SUPPORT FRAMES
179 SERVICE PLATFORMS
180 | FOUNDATIONS 568.30137.12 Ty 243,157 .
181 HULL STRUCTURE FOUNDATIONS
182 |  PROPULSION PLANT FOUNDATIONS 125.4] | &.19 /22,3 .
183 ELECTRIC PLANT FOUNDATIONS loT.94 |46.17 vl 2
184 COMMAND AND SURVEILLANCE FOUNDATIONS 4,49 |46.17 5
185 AUXILIARY SYSTEMS FOUNDATIONS ) 202,97 14617 _ Do ey L
186 OUTFIT AND FURNISHINGS FOUNDATIONS ’ ,
187 |  ARMAMENT FOUNDATIONS 55, (0| 46.17 S4. 2 )
190 | SPECIAL PURPOSE SYSTEMS I 250.89 134,04 29L. b Tt
191 BALLAST, FIXED OR FLUID, AND BUOYANCY UNITS ) ZE
192 COMPARTMENT TESTING |
195 ERECTION OF SUBSECTIONS (PROGRESS REPORT ONLY) | ; L
198 FREE FLOODING LIQUIDS i 20,25 S.50, & |
199 HULL REPAIR PARTS AND SPECIAL TOOLS ]
197 ] WELDING £ MILL TOLERPANCE - 229. b4 | 29. 2 2254 )
AL ExXCEPT Vo4 \D232.40 40.6b] B
o4 197100\ 2480 40884 | f{ | i @w W oy 4
Sub Total Group 1 — Shoet 3 99 1
Sub Total Group 1 — Sheet 1 4430 ' B
Sub Total Group 1 — Sheot 2 RN o 1 o
TOTAL — GROUP 1, POUNDS o ]
T0NS | | 2203.4038.11 j2 198" 282,72
COMPUTING BY COMPUTING CHECKED 1

HULL STRUCTURE — GROUP § —

3SN3IdX3 LNIWNHIAOD LY Ad3IDNA0UdIN
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REPRODUCED AT GOVERNMENT EXPENSE

snpmg A Ll e iy oo o T n
£BS UNIT ANALYSIS - SOMMART TR — i . wgkera pe:
(By Ship's Work Breakdown st:uctu:e)
SES M4 SWATH
-~ oTY wT WT WT SCALE
(>LT) (LT) (LT) PACTORS REFERENCE

GROUP_2 PROPULSION PLANT:
200 PROPULSION PLANT, GENERAL
210 ENERGY GENERATING SYSTEM (NUCLEAR)

211 (Reser ved)
212 Nuclear Steam Generator
213 Reactors
214 Reactor Coolant System
215 Reactor Coolant Service System
216 Reactor Plant Auxiliary Systems
217 Nuclear Power Control and Instrumentation

218 Radiation Shielding (Primary)

219 Radiation Shielding (Secondary)
220 ENERGY GENERATING SYSTEM (NON-NUCLEAR) 35
221 Propulsion Boilers
222 Gas Generators
223 Main Propulsion Batteries
224 Main Propulsion Puel Cells

~—r

230 PROPULSION UNITS 274 '3 6 504
231 pPropulsion Steam Turbines 134

232 Propulsion Steam Engines
233 Propulsion Internal Combustion Engineshfrl‘é;;z

234 Propulsion Gas Turbines / 20. 4
235 Electric Propulsion SRS,
236 Self-Contained Propulsion Systems RS
237 | Auxiliary Propulsion Devices

238 Secondary Propulsion (Submarines)
239 Emergency Propulsion (Submarines)
240 TRANSMISSION AND PROPULSOR SYSTEMS o & 27 3% 1.
241 Propulsion Reduction Gears b Ty 724
242 Propulsion Clutches and Couplings 5
243 Propulsion Shafting i, 7 2295 VA
244 Propulsion Shaft Bearings o e, yai /T3
245 Propulsors = /. 0%
246 Propulsors Shrouds and Ducts
247 Water Jet Propulsors

| 248 Lift System Fans and Ducting A

N—

250 PROPULSION SUPPT SYS (EXC. FUEL AND LUBE OIL) 3/
251 Combustion Air System 2 | 049 Z45.0
252 Propulsion Control System 4 2 2.5
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SHIPTYPE < ‘/‘ / . REPRODUCED AT GOVERNMENT EXPENSE
(By Ship's Work Breakdown Structure)

SES R SwATY
{
QrY wT WT WT SCALE

~ (LT} (LT) (LT) FACTORS REFPERENCE
253 Main Steam Piping System 5
254 Condengors and Air Ejectors
255 FPeed and Condensate System 'R
256 Circulating and Cooling Sea Water System o 50
259 Uptakes (Inner Casing) {5 1277 19.5
260 PROPULSION SUPPT SYS (FUEL & LUBE OIL) 2.3 g6 7L
261 Fuel Service System ! A 42
262 Main Propulsion Lube Oil System < 30 27
263 Shaft Lube 0il System (Submarines)
264 Lube 0il Pill, Transfer, and Purification 2 25 &
280 SPECIAL PURPOSE SYSTEMS v
298 Propulsion Plant Operating Fluids A A 4 L6 p 33
299 Propulsion Plant Repair Parts & Special Tools £ 70 B |Ne / 0

GROUP 200 TOTAL 37

e
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ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SHEET :
PROPULSION — GROUP 2, Sheet 1 of 2 _  PAGE.
NAVSEA 9096/3 (7-82) (Previously NAVSHIPS 821/14) 3 uss. _EY B2 CGVY  MONOHUL L PROPULSION — GROUP 2 DATE = _31. 3=
= WEIGHT RN CENTER OF GRAVITY '
Qe DESCRIPTION +Roundst— | ABOVE REFERRED TO FRAME NO. i c REFERRED TO
g (Tons) BASE MOMENTS WD -
MOMENTS AFT MOMENTS PORT MOMENTS STBD MOMENTS
210 | ENERGY GENERATING SYSTEM (NUCLEAR)
21| (RESERVED)
212 | NUCLEAR STEAM GENERATOR
213 | ReAcTORS
214 | REACTOR COOLANT SYSTEM
715 | REACTOR COOLANT SERVICE SYSTEM
216 | REACTOR PLANT AUXILIARY SYSTEMS -
217 | NUCLEAR POWER CONTROL AND INSTRUMENTATION
218 | RADIATION SHIELDING (PRIMARY) _
219 RADIATION SHIELDING (SECONDARY) - ”
220 |_ENERGY GENERATING SYSTEM (NONNUCLEAR) | Boo.00|20.77 25.5 | ]
_221 | PROPULSION BOILERS ' N ) ‘ B T
222 | GAS GENERATORS Ho0.00| 20,77
223 | MAIN PROPULSION BATTERIES .
224 | MAIN PROPULSION FUEL CELLS .
230 | PROPULSION UNITS /3(, ‘iS‘f.S’ /194, Ry 391_/’23
31|  PROPULSION STEAM TURBINES N T oee AR
232 | PROPULSION STEAM ENGINES € #
733 |  PROPULSION INTERNAL COMBUSTION ENGINES : N
234 | PROPULSION GAS TURBINES _ 0.2 ETRCY 3
235 | ELECTRIC PROPULSION e v
236 | SELF-CONTAINED PROPULSION SYSTEMS 3
237 | AUXILIARY PROPULSION DEVICES O
238 | SECONDARY PROPULSION (SUBMARINES) &
739 | EMERGENCY PROPULSION (SUBMARINES) —qm
E |
{»
-4
1o
-4 0
B I
m
13
— 2
m
1z
~
_Sub Total Group 2 — Sheat 1, POUNDS m
TONS Y4 I h:
COMPUTING BY COMPUTING CHECKED 2
: (4]
m

oy

o L. . Fe 4 - / 2 s d N T PROPULSION - GROUP 2 —




N
A Ve T, S | » ..
RAVSER 509673 (7-82) (Proviously NAVSHIPS 9291/14) uss. _EY 8BS CGV MONOHULL. _propuLsioN — GRoUP2 e 5_z31-8
- WEIGHT .. CENTER OF GRAVITY
Q¢ DESCRIPTION (Pounds) | ABOVE | 4\ o | REFERRED TO FRAME NO. St REFERRED TO
< (Tons) BASE FWD MOMENTS AFT MOMENTS PORT MOMENTS STBD MOMENTS
240 | TRANSMISSION AND PROPULSOR SYSTEMS 455,46 1L, 44 | 2. 63, 79T 47 —
21| PROPULSION REDUCTION GEARS =T 128.4- | M. -Vi-
242 PROPULSION CLUTCHES AND COUPLINGS / L. 99
243 |  PROPULSION SHAFTING 294. 577 \1.44 0.5 SR bl l. 98| Cinc Fy3 -2¢8)
244 | PROPULSION SHAFT BEARINGS 70,781 1], 44 103 10, R ,
245 |  PROPULSORS go. | .44 PR I ke | b
246 ]  PROPULSOR SHROUDS AND DUCTS 7
247|  WATER JET PROPULSORS
248 | LIFT SYSTEM FANS AND DUCTING. 1 § 7.7 A ;
250 | PROPULSION SUPPURT SYS. (EXCEPT FUEL AND LUBE OIL) 46,52 | 68:20 22| | 2.0 . 432 .29 2.
251 | COMBUSTION AIR SYSTEM . .00 | 54,50 ) 290,07 |- |- 2494
22 PROPULSION CONTROL SYSTEM 3.5 b. 25 1% .22
253'|  MAIN STEAM PIPING SYSTEM . 192. /0
254 | CONDENSERS AND AIR EJECTORS eSS
255 FEED AND CONDENSATE SYSTEM zi2. 61/
256 |  CIRCULATING AND COOLING SEA WATER SYSTEM SO L. 3 zos. 59
258 | H.P. STEAM DRAIN SYSTEM i
29' | UPTAKES (INNER CASING) 20,52 | 54.50 128 | 23,44 23,4
760-] PROPULSION SUPPORT SYSTEMS (FUEL AND LUBE OIL) Lg 8< . 29 122 =7 7
261 |  FUEL SERVICE SYSTEM 42 P32 2.9
262')  MAIN PROPULSION LUBE OIL SYSTEM @Y I.my 35,03 line] 2
263 | SHAFT LUBE OIL SYSTEM (SUBMARINES)
264 | LUBE OIL FILL, TRANSFER, AND PURIFICATION o =7
._290'| SPECIAL PURPOSE SYSTEMS A 45.8 /56,72 922
© 238 |  PROPULSION PLANT OPERATING FLUIDS 23,5 110, 92 405 .9°
299 |  PROPULSION PLANT REPAIR PARTS AND SPECIAL TOOLS e SR /€3 .42
Sub Total Group 2 — Sheet 2 78
Sub Total Group 2 — Sheet 1 Y34 -~
TOTAL — GROUP 2, POUNDS
TONS \301.98] 9.20[ /234 1238 2~ 103496 2525 4
COMPUTING BY COMPUTING CHECKED

PROPULSION — GROUP 2 — &
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SWBS

ok

k&%

k&%

*%
*kk

234

241
242
243
244
247

251
252
256
259

261
262
264

298
299

wt.
Wt.
Wt.

REPRODUCED AT GOVERNMENT EXPENSE

GROUP 2 - PROPULSION PLANT

Propulsion Gas Turbines

Propulsion Reduction Gears
Propulsion Couplings (No Clutches)
Propulsion Shafting’

Propulsion Shaft Bearings
Propulsors (Waterjet)

Combustion Air System
Propulsion Control Systems
Circulating and Cooling Water
Uptakes

Fuél Service System
Main Propulsion Lube 0il Systems
Lube 0il Fill and Transfer

Operating Fluids
Repair Parts and Tools

from Engid
from Gears
from Jetpmp




) - (, | 1

TABLE 1 - GROUP 2

SWBS GROUP FIG. NO _ WEIGHT EQUATION
234 Propulsion Gas Turbines ‘ - Weights of turbines are listed in ENGID
241 Propulsion Reduction Ge;rs - Weight from GEAR
242 Propulsion Clutches & Couplings 1 W242 = 126.%XNPE®* ((HP1MI/RPMP)%*#% 6666)/2240.
. 243 Propulsion Shafting 2 W243 = (33.+((HP1IMI/RPMP)#*%* 6666) )*XLSHFP /22u(
244 Propulsion Shaft Bearings | 3 W2uh = ,2143%(W2u2 + W2u3)
247 Water Jet Propulsors - _ W247 = WPUMP*XNPE
251 Combustion Air System Yy W251 = .0001357%HP1MI*XNPE
252 Propulsion Control Systems : 5 W252 = .00u25%XNPE*SQRT(HP1MI)
256 Circulating & Cool Sea Water Systems 6 W256 = .OOHHM*XNPB*SQRT(HPlMI)
259 Uptakes | 7 W259 = 6, 2832*( 5+SQRT(.00085%HP1MI/3. 1“»"“
%9, 2% XNPE*UPTAKL*1.05/2240. ]
261 Fuel Service Systems » 8 W261 = .0000625%XNPE*HP1MI
262 Main Propulsion Lube 0il System | 9 W262 = .5+.000052%(XNPE*4P1MI)
264 Lube 0il Filling, Transfer & Purification System 10 W264 = ,0000167*XNPE*HP1MI
298 Propulsion Plant Operating Fluids | - W298 = WH20*XNPE + FLOW *XNPE*.015
299 Propulsion Plant Repair Parts 11 W299 = ,01%(W230+W240+W250+W260)
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o

PRODUCED AT
saI E C (_7 \/ . RE GOVERNMENT EXPENSE‘
SES UNIT ANALYSIS - SUMMARY
(By 8hip's Work Breakdown Structure)
SES HH SwWATH
S orY wT wr wT SCALE
(LT) {LT) (LT) PFACTORS REFERENCE
GROUP 3 ELECTRIC PLANT:
300 ELECTRIC PLANT, GENERAL
310 ELECTRIC POWER GENERATION 238 z g%
311 ship Service Power Generation /345" |4 A 2 76 5
312 Emergency Generators
313 Batteries and Service Pacilities eal / e /] 2 ] 2
314 Power Conversion Bquipment ‘ =7
315 Shore Power Receptacles
320 POWER DISTRIBUTION SYSTEMS [4 T4 2 330
321 ship Service Power Cable . <5 - 25 % 3 09
322 Emergency Power Cable System
323 Casualty Power Cable System 3
324 Switchgear and Panels ;’J—7 53 ~/ .
330 LIGHTING SYSTEM .3
331 Lighting Distribution g 7 {0 76 g |
332 Lighting Fixtures 34
333 Switches, Receptacles, and Outlets
N -
<40 POWER GENERATION SUPPORT SYSTEMS P 57 ¢ 2!
341 SSTG Lube 0il
342 Diesel Support Systems AR Fa ] ./
343 Turbine Support Systems 1O ]
390 SPECTAL PURPOSE SYSTEMS =l |2 19
398 Blectric Plant Operating Fluids 7 = 7
399 Electric Plant Repair Parts and Special Tools 4'- /4 / é
GROUP 300 TOTAI 74 203 72y
L
Signature
N’



ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SHEET : PAGE
ELECTRIC PLANT — GROUP 3, Stieet 1 of 1! o _ Mduack
NAVSEA 9096/3 (7-82) (Previously NAVSHIPS 9291/14) Yo vss. _EYBS CAY MONOHULL. ercmic pant — cror3 A oo 3-8
= WEIGHT R CENTER OF GRAVITY o
8¢ DESCRIPTION (Pounds) | aBOVE MOMENTs | FEFERRED TO FRAME NO. T REFERRED TO —
< (Tons) BASE FWD MOMENTS AFT MOMENTS PORT MOMENTS STBD MOMENTs,
310 | ELECTRIC POWER GENERATION 312,00 |26.0% 322.5 1H8.¢2 S63,22 |/l R10-32
311 | SHIP SERVICE POWER GENERATION 200.00 | 25.59 o= b9.0e 3.y 3Bho-3 <,3j
312 | EMERGENCY GENERATORS 7 )
313 |  BATTERIES AND SERVICE FACILITIES 12,00 | 37,50 I & l.o02
314 |  POWER CONVERSION EQUIPMENT o= 28 .75
20 | POWER DISTRIEUTION SYSTENS 2z.oz faeez TN 4es g0 | [ 7] 138.239 470 12 | (1ac[]3 20 -323)
321 | SHIP SERVICE POWER CABLE 276,77 137.29| _ 202 L4336 Laf o
322 | EMERGENCY POWER CABLE SYSTEM
323 | CASUALTY POWER CABLE SYSTEM [ =0
324 | SWITCHGEAR AND PANELS 83,25 32,79 126,75 R -9, % (&
m
330 | LIGHTING SYSTEM 16,09 54.29 ] g2.93 36.36 106,28 |(in 33 2
331 |  LIGHTING DISTRIBUTION 76.08 54329 20.93 S 0
332 | LGHTING FIXTURES B 2
0
m
(v]
340 | POWER GENERATION SUPPORT SYSTEMS 21, 19. 54 i»
341 |  SSTG LUBE OIL . -
342 |  DIESEL SUPPORT SYSTEMS 2| .8
343 | TURBINE SUPPORT SYSTEMS 19,54 <
m
: P
390 | SPECIAL PURPOSE SYSTEMS 12,45 |25.8% 20.8) B, 0.5 6/.22 2
398 |  ELECTRIC PLANT OPERATING FLUIDS 2.32 113,80 2. 22 s. <2 47,06 ﬁ
399 |  ELECTRIC PLANT REPAIR PARTS AND SPECIAL TOOLS 16135 127,57 [K8.49 2.4 14, GG g‘
TOTAL — GROUP 3, POUNDS g
TONS | 748,56 ]32.6 9e/.7 332,97 }L 28/, 8¢y o
COMPUTING BY - COMPUTING CHECKED . 2
(]
Sd==t @
M. ’ - PRI oy e oy ] ELECTRIC PLANT — GROUP 3 - St




REPRODUCED AT GOVERNMENT EXPENSE

SUBROUTINE WATTS

INTRODUCTION:

SUBROUTINE WATTS estimates the electrical Kilowatt-requirement for the
ship.
DISCUSSION

The routine begins by converting the 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.

The total 400 Hz electrical Kilowatt requirement for armamenf (SWBS group
7) is then initialized at zero. The types of weapons are then selectea‘and fﬁé
total 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 types of electronic equipment are selected;
but, this time, it is the total 60 Hz’requirément for all types that is calcu-
lated

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

the KW requirements for the remainder of the ship functions are calculated.
Figures 1 - 5 show graphs for calculating, machinery, HVAC, lighting, hotel,
and auxiliary KW requirements.

Group 3 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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Group 3.

A 30% growth margin is allowed in calculating total KW requirement,
It should be noted here that this total KW corresponds to a "maximum
operating" condition which more or less combines winter cruise requirements
with the maximum KW requirements of the electronics and weapons.

Average 24 hr. KW is taken to be 87% of the total KW requirement.
Both total and average KW requirement calculations are considered to be

fairly conservative.
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Cy

SWBS

311
313
314

321
323
324

331
332

341
342
343

398
399

GROUP 3 - ELECTRIC PLANT oo

Ship Service Power Generation
Batteries and Service Facilities
Power Conversion Equipment

Ship Service Power Cable .
Casualty Power Cable System
Switchgear and Pancls

Lighting Distribution
Lighting Fixtures

- SSTG Lube 0il

Diesel Support System
Turbine Support System

Operating Fluids
Repair Parts and Tools

REPRODUCED AT GOVERNMENT EXPENSE
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W311 -~ Ship Service Generators

60 Hz Generator Sets

2
o .

NS W N [

400 Hz Generator Sets

NV W N

REPRODUCED AT GOVERNMENT EXPENSE

Type Wwr
100 KW Diesel’ . 1.765
500 KW Diesel CAT D-348 8.82
650 KW Diesel CAT D-349 9.33:
700 KW G.T. Solar Saturn 5.36
800 KW G.T. TF 14B : 6.25
1250 KW G.T. Ruston TA-1750 15.18
2000 KW G.T. Allison 501 22.64
120 XW Diesel 1.196
500 KW Diesel CAT D-348 8.01
650 KW Diesel CAT D-349 8.56
60 KW G.T. Solar Titan 424
90 KW G.T. Garrectt 85 .45
108 KW G.T. Sunstrand Allison C20B .43
950 KW G.T. Westinghouse Solid State 2.33

NOTE: #7 is Bell's Configuration with 2-400 KW 400 Hz
generators geared together with 1-150 KW 60 Hz generator

to form one generator set.

Sraan oo
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TABLE 2 - GROUP 3

SWBS GROUP FIG. NO. WEIGHT EQUATION
311 Ship Service Power Generation Equipmeﬁt - W311 = (G6OWT*G60) + (GLOOWT*G400)
313 Batteries & Service Facility 12  W313 = MOO.*(GBO+G400)/22MO.
314 Power Conversion Equipment 13 W314 = (TEBO+TW60) *.0315 and W314% = (TE4OO+TH400
*,0135 :
321 Non-elect/elex Navigation Aids iy | W321 = .0028*((G6OKW*GE0)+(GUOOKWAGLO0) )+ -
' .000006%(VOLA - 2.*VOLSH) ‘
323 Elex Navigation (Radio) 15 - W323 = ,03u6%*W321 |
324 Elex Naviqation (Acoustical) '16 : W324 = ,0032% ((GBOKW%#G60) + (GEOKWAGH00))
330 Lighting System , : 17 W330 = ((60.*TCOMP) + (.005%VOLA))/2240.
3413 Turbine L.O. & Support System } 18 W3413 = .033*(GGO+G400)*(G60*G60KW+GMOO*G400F“X¥L
342 Diesel Support Systems 19 W342 = ,L45%GEOWT*G60 and W3u2 = .NS*GQOOWT*?
398 Electric Plant Operating Fluids . W398 = ,08%W311
= ,01%(W310+W320+W330+W340)

399 Electric Plant Repair Parts W399
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ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SHEET

Ef: o

52'3?5"43333"0“35 fm:w N:\?sorlqj:;;'gggh:m)d ? uss. FY83 Cav MOMOHULL 3,'2'1'3‘6["5‘ Egguﬁo DATE 5. 31~ B2
P——————~
= WEIGHT CENTER OF GRAVITY
82 DESCRIPTION Baundsx | ABOVE REFERRED TO FRAME NO. REFERRED TO
< (Tons) BASE | MOMENTS FWD MOMENTS AFT MOMENTS PORT MOMENTS STBD MOMENTS,
410 | COMMAND AND CONTROL SYSTEMS 27.04 |38.00 4] a2
411 | DATA DISPLAY GROUP 4,14 290y
12|  DATA PROCESSING GROUP 13,30 14,4
#13 |  DIGITAL DATA SWITCHBOARDS '
414 | INTERFACE EQUIPMENT
415 | DIGITAL DATA COMMUNICATIONS 0.14 0. 1Yy
417 | COMMAND AND CONTROL ANALOG SWITCHBOARDS
3
420 | NAVIGATION SYSTEMS | 5,54 | 72,01 i a 4y
421 | NON-ELECTRICAL/ELECTRONIC NAVIGATION AIDS T O.57 5. <3
422 |  ELECTRICAL NAVIGATION AIDS (INCL NAVIG. LIGHTS) 2.59 2.
423 | ELECTRONIC NAVIGATION SYSTEMS, RADID » A 5
424 | ELECTRONIC NAVIGATION SYSTEMS, ACOUSTICAL T 0.22 e
425 PERISCOPES
426 |  ELECTRICAL NAVIGATION SYSTEMS 1.1 PR T
427 |  INERTIAL NAVIGATION SYSTEMS 3.82 ' e
428 | NAVIGATION CONTROL MONITORING : "j
430 | INTERIOR COMMUNICATIONS . 81,10 |53.64 BB.4S :'
431 |  SWITCHBOARDS FOR 1.C. SYSTEMS .83 ~. o0 :
432 |  TELEPHONE SYSTEMS 24..97 22.0 ]
433 | ANNOUNCING SYSTEMS 14,04 vi. 70 o
43¢ | ENTERTAINMENT AND TRAINING SYSTEMS 8.5 ‘ S i
435 |  VOICE TUBES AND MESSAGE PASSING SYSTEMS 0.5 - N E
435 | ALARM, SAFETY, AND WARNING SYSTEMS 8.39 ” , L 7o R
437 | INDICATING, ORDER, AND METERING SYSTEMS 21.30 ) oL e
438 | INTEGRATED CONTROL SYSTEMS 2,852 e
439 | RECORDING AND TELEVISION SYSTEMS 1,87 2.1 T
Sub Total Group 4 — Sheet 1, POUNDS :é
TONS
COMPUTING BY COMPUTING CHECKED

COMMUNICATION AND CONTROL — GHOUP 4 - §

dSN3dX3 LNIWNYIAOD 1Y Q3onaodd3d




ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SHEET

e e mn a e e ¢ e

: PAGE
?A&‘é‘&"&&’é)ﬁ'ﬁv‘ﬁzﬂ ?ﬂ'iv"';ﬂiuy u:\?g::rr; '9221?1:)?' : uss. _FY B3 <GV MOoNOHULL &?mgf'i“ﬁ'.?é'uﬂ" OATE %.3)-83
- WEIGHT CENTER OF GRAVITY '
8 g DESCRIPTION Yeourtst. | ABOVE MOMENTS REFERRED TO FRAME NO. REFERRED TO '
< (Tons) BASE FWD MOMENTS AFT MOMENTS PORT MOMENTS STBD MOMENTS
440 | EXTERIOR COMMUNICATIONS 31.95 |(5.00 3]. 95
441 RADIO SYSTEMS 29.2% 29.28°
442 UNDERWATER SYSTEMS 0.55 0.
443 VISUAL AND AUDIBLE SYSTEMS 0.45 .45
444 TELEMETRY SYSTEMS
45|  TIY AND FACSIMILE SYSTEMS 0.69 0.69 i
446 SECURITY EQUIPMENT SYSTEMS 1. 0| /-N
450 | SURVEILLANCE SYSTEMS (SURFACE) _59.41 8450 o 813 ]
451 SURFACE SEARCH RADAR 1. 38 o [ 135 .
452 AIR SEARCH RADER (2D) ji. 72
453 |  AIR SEARCH RADAR (3D)
454 |  AIRCRAFT CONTROL APPROACH RADAR 10. 76 (B,
455 | IDENTIFICATION SYSTEMS (IFF) 2.52 2.8
456 MULTIPLE MODE/FUNCTION RADAR 44 .78 Ly, 78
459 SPACE VEMICLE ELECTRONIC TRACKING .
460 { SURVEILLANCE SYSTEMS (UNDERWATER) 157.59 118.63 /152,54
461]  ACTIVE SONAR :
462 |  PASSIVE SONAR 19.02. IR 1
43|  MULTIPLE MODE SONAR 126.4-0 L3740 ]
464.]  CLASSIFICATION SONAR :
465 |  BATHYTHERMOGRAPH 0.10 5.10 ’-_
“Abb]  LAMPS I ELECTRONICS 2.07 ;
Sub Total Group 4 — Sheet 2, POUNDS j
TONS ;
COMPUTING BY COMPUTING CHECKED

~OMMUNICATION AND CONTROL — GROUP 4 — ST

3dSN3dX3 LN3IWNY3A0D 1V a3adonaoyday




ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SHEET

0 1 PAGE _
ﬁﬂ'é's"‘eﬂ"slﬁg“s/a"n“ﬁ?) fm:w N:\;‘son:jl:s"slgs":m)d : uss. _FY B3 CaV.  MONOHULL. %%ﬂ[‘“@%‘uﬁ"f RE o R~z
o WEIGHT CENTER OF GRAVITY
3¢ DESCRIPTION (Boundsy | ABOVE REFERRED TO FRAME NO. } REFERRED TO
< (Tons) BASE MOMENTS FWD MOMENTS AFT Moﬁeﬁrs PORT MOMENTS STBD MOMENTS
470 | COUNTERMEASURES - 63.5] 55,02 14, 74
an ACTIVE ECM (INCL COMB. ACTIVE/PASSIVE) (0,20 b i
472 |  PASSIVE ECM .23 =13
473 | TORPEDO DECOYS
474 | DECOYS (OTHER) 32,31 Y B
475 | DEGAUSSING 4.5.77 |49.92
476 | MINE COUNTERMEASURES
485 SPELINL_ WEAMIY 5¥5  FIRE. CMTRL- [.99
A FIRE CONTROL SYSTEMS _ 4.4 |82.00] 39 47
431 GUN FIRE CONTROL SYSTEMS .
482 | MISSILE FIRE CONTROL SYSTEMS 32 .85 T2 RS —
483 | UNDERWATER FIRE CONTROL SYSTEMS s 24 14
484 | INTEGRATED FIRE CONTROL SYSTEMS ]
489 | WEAPON SYSTEMS SWITCHBOARDS .38 Y .
490 | SPECIAL PURPOSE SYSTEMS '21.93 |z7.25 24.93
491 ELECTRONIC TEST, CHECKOUT, AND MONITORING EQUIPMENT, (.58 .68
482 |  FLIGHT CONTROL AND INSTRUMENT LANDING SYSTEMS 1.74 1. =Y 2
493 |  NON COMBAT DATA PROCESSING SYSTEMS 2.20b 5 o m
494 | METEOROLOGICAL SYSTEMS ';g
495 § SPECIAL PURPOSE INTELLIGENCE SYSTEMS 3, b4 1.6 4 0
498 | COMMAND AND SURVEILLANCE OPERATING FLUIDS 7,00 g
493 | COMMAND SURV. REPAIR PARTS AND SPEC. TOOLS 10. 71 I8, rc“)
o
>
-
Q
o)
<
Sub Total Group 4 — Sheet 3 ;]'
P4
Sub Total Group 4 — Sheet 1 z
Sub Total Group 4 — Shoet 2 R 3
TOTAL — GROUP 4, POUNDS — - %
T8 | So4. 13|48/ 11 247251.3% YR o
COMPUTING BY COMPUTING CHECKED 5
m

COMMUNICATION AND CONTROL — GROUP 4 - §



SBIPTYPE &N DATE 8//17/5‘5
PMS 304
BES UNIT ANALYSIS - SUMMARY
(By Bhip's Work Breakdown Structure)
, SES M H SWATH
3 (LT (LT) (LT) FACTORS REPERENCE
GROUP 5 AUXILIARY SYSTEMS:
500 AUXILIARY SYSTEMS, GENERAL
510 CLIMATE CONTROL
s11 | € Compar tment Eeating System 30 35 42
512 Ventilation System s ko Y 24 % ) 294
513 Machinery Space Ventilation System 29 ¢ §
514 MAir Conditioning System 72 D Y )9z ~N 209
515 Air Revitalization Systems (Submarines) .9 {
516 Refrigeration System 5 7 g ¥
517 Auxiliary Boilers and Other Heat Sources
520 SEA WATER SYSTEMS
521 | €  Piremain and Plushing (Sea Water) System 104 1N \/ 2)0 [yxe;
522 sprinkler System ' (e b s 555 A 555
523 Washdown System ¢ \
524 Auxiliary Sea Water System W} _) )
526 Scuppers and Deck Drains / 7
527 Piremain Actuated Services - Other e 7.5 157
528 Plumbing Drainage 'y
: Drainage and Ballasting System 36
530 PRESH WATER SYSTEMS
531 | €  Dpistilling Plant S/ 19 2/
532 < Cooling Water
533 | & Potable Water 2.4 19 g
534 Auxiliary Steam and Drains Within Machinery Bgx
535 Auxiliary Steam and Drains Outside Machinery
536 Auxiliary Presh Water Cooling oA A 22
540 FUELS AND LUBRICANTS, HANDLING AND STORAGE
541 ¢ Ship Puel and Fuel Compensating System 54 77 75
542 Aviation and General Purpose Puels 7 2 17 ? 1t
543 Aviation and General Purpose Lubricating 0il i )
544 Liquid Cargo
545 Tank Beating
549 Special Fuel & Lubricants, Handling & Stowage PL L yi
550 AIR, GAS, AND MISC. FLUID SYSTEMS
- Compressed Air Systems 2 4 4-4 572
4 Compressed Gases
553 02 N2 System X Y
554 LP Blow
555 Pire Extinguishing Systems 2 6 Lame 52 w572/

Page 8 of 17




cGV

BSBIPTYPE SES UNIT PRICE ANALYSIS - SUMMARY DATE 23;49?5457;5
(By Bhip's Work Breakdown Structure) MS 304
o 1Bl m |- 5Kl SWATH
(§%) () (LT) PACTORS REFERENCE
[ ' Bydraulic Fluid System 290 @) O
5.4 Liquid Gases, Cargo
558 4§pecia1 Piping Systems
560 SHIP CONTROL SYSTEMS
561 Steering and Diving Control Systems 4. A 77
562 Rudder ¢ 73 Jxe)
563 Hovering and Depth Control (Submarine)
564 Trim System (Submarines)
565 Trim and Heel Systems (Surface Ships) NA ] 6D /&0
566 Diving Planes & Stabilizing Ping (Submarines)
567 Strut and Poil Systems
568 Maneuvering Systems
570 UNDERWAY REPLENISHMENT SYSTEMS
571 Replenishment-At-Sea Systems 7 S 9 $9
572 Ship Stores and Equipment Eandling Systems £ 34 24
573 Cargo Bandling Systems
574 Vertical Replenishment Systems
?: MECHANICAL HANDLING SYSTEM
581 Anchor Handling and Stowage Systems 65— ; D5 2 227 7, 227
582 Mooring and Towing Systems 410 Y B S
583 Boats, Boat Bandling and Stowage Systems / 5— = 2 3 A
584 Mechan. Oper. Door, Gate, Ramp, Turntab. Sys.
585 EBlevating and Retracting Gear
586 Aircraft Recovery Support Systems 5 4.5 45
587 Alrcraft Launch Support Systems
588 Aircraft Bandling, Servicing and Stowage 58/ 55/ 5272
589 Miscellaneous Mechanical Handling Systems
590 SPECIAL PURPOSE SYSTEMS
591 Scientific and Ocean Engineering Systems
592 Swimmer and Diver Support and Protection Sys.
593 Environmental Pollution Control Systems 33 2% 28
594 Submarine Rescue, Salvage, & Survival Sys.
595 Towing, Launch., & Bandl, for Underwater Sys.
596 Bandling Sys. for Diver & Submers. Vehicles
597 Salvage Support Systems
598 Auxiliary Systems Operating Pluids 7/ 2.27 20%
Auxiliary Systems Repair Parts _and Tools 14 35 =3
S
GROUP 500 TOTAL 1541

Signature

Page 10 of 17
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REV 2- &/4[8%

NAV'SEA 9096/3 (7-82) (Praviously NAVSHIPS 6291/14) uss. _FY B3 CGEGV_ _MONOHULL.  AnGUARY SYSTEMS — GROUP 5 e _31-82
. WEIGHT CENTER OF GRAVITY )
Q e DESCRIPTION Pounds) | ABOVE REFERRED TO FRAME NO. REFERRED TO o
< : (Tons) BASE MOMENTS FWD MOMENTS AR MOMENTS PORT MOMENTS STBD MOMENTS
510 | CLIMATE CONTROL 486.54| 41.44 554,49 [78.64 20656.43 o
511 | COMPARTMENT HEATING SYSTEM 35,35 47 42 4y eg | &3, 2Y4.37
512 | VENTILATION SYSTEM 248,32 S1.1% 296.1 2/.60. /a2.33
513 |  MACHINERY SPACE VENTILATION SYSTEM 29 pQ
514 |  AIR CONDITIONING SYSTEM 194,21 [29.55 208.19 28.14 B3.86 |0 M
515 | AR REVITALIZATION SYSTEMS (SUBMARINES)
516 | REFRIGERATION SYSTEM 0 ¢ ?.0b |24.22 R.00b Y. 29 20617 -7
517°|  AUXILIARY BOILERS AND OTHER HEAT SOURCES o
520 | SEAWATER SYSTEMS (2844413888 _356.2 8/.36 216.062
521 | FREMAIN AND FLUSHING (SEA WATER) SYSTEM 209.04- 142,21 199, Y T4 3995 1 10214 [ ¥hil] £ 56
522 |  SPRINKLER SYSTEM 7 ‘
523 |  WASHDOWN SYSTEM , ' -
524 |  AUXILIARY SEA WATER SYSTEM i /0.l T
526 |  SCUPPERS AND DECK DRAINS 74,80 | 29.56 o 22. | b
527 |  FIREMAIN ACTUATED SERVICES — OTHER R P
528 |  PLUMBING DRAINAGE wer o 70 T, Fe' T = o0 01 g9 | T
520 |  DRAINAGE AND BALLASTING SYSTEM Y\ /$6. Q Tl ey e 1 WK o
T “ . L]
530 | FRESH WATER SYSTEMS 65,27 |26.00 40,2 9/.85 . W) o
531 |  DISTILLING PLANT 19.12 |eo 77 2 | 33 ¢ 0L 2l j2 [l ]
532 |  COOLING WATER 27.00 {22.35 oL 2 O plerims” |
533 | POTAGLE WATER 19.15__[43.2) 9.2 iles 19 g5 [0 -
534 | AUX. STEAM AND DRAINS WITHIN MACHINERY BOX
535 |  AUX. STEAM AND DRAINS OUTSIDE MACHINERY BOX nat. O
535 |  AUXILIARY FRESH WATER COOLING
R Sub Total Group 5 — Sheet 1, POUNDS
TONS C? s- Lz__é' _—
COMPUTING B8Y COMPUTING CHECKED .

AUXILIARY SYSTEMS — GROUP § — 5.1t




ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SHEET Rev 2 - 8/4/05 - PAGE
ﬁﬁﬁ'si'ﬁ"lofgfa'frfz, (Ms;' 3232'"2.»%' 3291/14) uss. EX 93 CGV MOMOHULL.  AUxUARY SYSTEMS — GROUP 5 MEs_31- 2
; WEIGHT CENTER OF GRAVITY
§ 2 DESCRIPTION (Pounds} ABOVE | |1 oMENTS REFERRED TO FRAME NO. REFERRED TO R
< {Tons) BASE FWD MOMENTS * AFT MOMENTS PORT MOMENTS sTBD MOMENTS
540 | FUELS AND LUBRICANTS, HANDLING AND STORAGE 102 .46 | 17. 44 96, 285 29.13 63.)0 i
541 |  SHIP FUEL AND FUEL COMPENSATING SYSTEM 7,20 | 15.27 7s 19,81 oYU S8.0 L
542 |  AVIATION AND GENERAL PURPOSE FUELS 17,15 | 3085 172.§ 6. 78 S 10
543 |  AVIATION AND GENERAL PURPOSE LUBRICATING OIL Sy -
544 |  LIQUID CARGD
545 |  TANK HEATING 3.86 | 5.40 KAy
549 |  SPECIAL FUEL AND LUBRICANTS, HANDLING, AND STOWAGE 4.25 |\S.00 N
550 | AR, GAS, AND MISC. FLUID SYSTEMS £3,0%5 | 40,23 ~ 62.42 6/. 43 97.29
551 | COMPRESSED AIR SYSTEMS AS.ll |40,23 SY. Yy 22. 48 y3. 04 _
552 | COMPRESSED GASES _
553 | 02 N2 SYSTEM ' 7.98% | 40.23 7.93 .
554 | LPBLOW
555 | FIRE EXTINGUISHING SYSTEM 25 .16 43. 44 - '
556 | HYDRAULIC FLUID SYSTEM /3,27 jo.81 | 1
557 | UQUID GASES, CARGO
558 | SPECIAL PIPING SYSTEMS o
560 | SHIP CONTROL SYSTEMS 279.02.117.05 296 3/.95 5.9 _
561 STEERING AND DIVING CONTROL SYSTEMS 4,32 | 2,715 R0 3,925 33.857 e
562 | RUDDER 7249 | 18,52 1&0 $2.3Y ;
563 | HOVERING AND DEPTH CONTROL (SUBMARINES)
568 | TRIM SYSTEM (SUBMARINES)
565 | TAIM AND HEEL SYSTEMS (SURFACE SHIPS) |60,00] 12,13 0 — —_ .
_ 566 | DIVING PLANES AND STABILIZING FINS (SUBMARINES)
567 | STRUT AND FOIL SYSTEMS
568_|_MANEUVERING SYSTEMS ~
Sub Total Group 5 — Sheet 2, POUNDS
- TONS $48.67
COMPUTING BY COMPUTING CHECKED

AUXILIARY SYSTEMS — GROUF § — ©1).




( | | - O
ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SHEET Rev 2 - 3/4/9'5 . PAGE
AUXILIARY SYSTEMS — GROUP 5, Sheet 3 of 3 ==
NAVSEA 9096/3 (7-82) (Previously NAVSHIPS 9291/14) uss. . EY 6D CGV. MONOHULL. _ AuxiusRY SYSTEMS — GROUP § L"”‘ S5-2- A%
o WEIGHT CENTER OF GRAVITY -
89 DESCRIPTION (Pounds) | ABOVE REFERRED TO FRAME NO. REFERRED TO
< (Tons) BASE FWD MOMENTS MOMENTS MOMENTS sT80 MOMEM»
570 | -REPLENISHMENT SYSTEMS 9%.42 | 62 .15 B82.9¢6 /13.02 /g88.9¢2
511 |  REPLENISHMENT-AT-SEA SYSTEMS 5%.29 | &6.19 4¢ .83 B.23 [30. &S | chante] 240
572 |. _SHIP STORES AND EQUIP. HANDLING SYSTEMS 34.,13| 55.12 34,73 Y s8.22 | shenl 40~
573 | CARGO HANDUNG SYSTEMS ’ '
_574|  VERTICAL REPLENISHMENT SYSTEMS )
575 ] VEHICLE HANDLING AND STOWAGE SYSTEMS ]
580 | MECHANICAL HANDLING SYSTEM 2H8.11147.86 910,17 760,83 [1]22.5%
581 | ANCHOR HANDLING AND STOWAGE SYSTEMS 22.7.41| 45,95 207, 9 63,27 2620 | - [:~}ﬁa%ﬁﬁov=.'.
582 |  MOORING AND TOWING SYSTEMS 1 ) 39,54 (g [ e
583 |  BOATS, BOAT HANDLING AND STOWAGE SYSTEMS — 31,821 42.00 .82 3 1 20.07 | p-6ld), MW
584 |  LANDING CRAFT HANDLING AND STOWAGE SYSTEMS
585 | ELEVATING AND RETRACTINGGEAR 2 2,063 400 B | T . T
585 |  AIRCRAFT RECOVERY SUPPORT SYSTEMS 45,00| 68,29 yg by, 40 ys.o -
587 |  AIRCRAFT LAUNCH SUPPORT SYSTEMS : B ' FNICTNS
588 |  AIRCRAFT HANDLING, SERVICING AND STOWAGE  ~ 521, 31 |[49.04 S22.38 sei3 s81.31
539 | MISCELLANEOUS MECHANICAL HANDLING SYSTEMS )
590 | SPECIAL PURPOSE SYSTEMS 289,4%| 29.14 268.3) 88 .35 15 2. 40.
591 | SCIENTIFIC AND OCEAN ENGINEERING SYSTEMS .
592 | SWIMMER AND DIVER SUPPORT AND PROTECT. SYSTMS. ; T
593 | ENVIRONMENTAL POLLUTION CONTROL SYSTEMS 27, 1] 29,05 29 6] 26 .6 49 o | o 1 NOL M
534 |  SUB. RESCUE, SALVAGE, AND SURVIVAL SYSTEMS
595.|  TOWING, LAUNCHING AND HANDLING FOR UNDERWATER SYS. o
" 596 [  HANDLING SYS. FOR DIVER AND SUBMERSIBLE VEHS.
597 |  SALVAGE SUPPORT SYSTEMS .
598 | AUXILIARY SYSTEMS OPERATING FLUIDS L2 bl | 29,29 207. % 2. 3] 92 3% Lo A7 s (a)
599 |  AUXILIARY SYSTEMS REPAIR PARTS AND TOOLS 38,251 25.3] 22.9 12,46 10. 4% . -
Sub Total Group 5 — Sheet 3 [261.4¢
) Sub Total Group 5 — Shaet 1 &8 28
Sub Total Group 5 — Shest 2 SYR.62 ~
TOTAL — GROUP 5, POUNDS .
TNs | 294-2..45[38.74 22L%8.4 124,87 229 _
COMPUTING BY COMPUTING CHECKED

AUXILIARY SYSTEMS ~ GHOUP S - &
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SWBS

511 Compartment Heating System

512 Ventilation System
513 Machincery Space Ventilation System
514 Air Conditioning System
516 Refrigeration System
521 Firemain and Flushing System
522 Sprinkler System
523 Washdown System .
524 Auxiliary Scawater Systems
526 Scuppers and Deck Drains
528 Plumbing Drainage -
529 Drainage and Ballasting System
531 . Distilling Plants
532 Cooling Water
533  Potable Water ‘
536 Auxiliary Fresh Water Cooling
541 Ship Fuecl and Fuel Compensating System
542 Aviation and General Purpose Fuels
543 Aviation and General Furpose Lube 0il
551 - Compressed Air Systems
555 Fire Extinguishing System
556 Hydraulic Fluid System
561 Steering System .-
562 Rudder
567 Lift System
A, Lift Engines
B. Gears .

C. "Clutches & Couplings

D. Shafting

E. Bearings

F., Combustion Air

G. Lift Engine Control

H. Circulating & Cooling Sea Water
I. Uptakes

J. Fuel Scrvice
K. ZLube 0il

L. L.O. Fill, Transfer, Purification

M. Bow Seal & Blecd System

H. Stern Seal , Scal Bleed, & Secal Control
0. Vent Valves/Ride Control

P

P, Fans

Q. Fan Ducting & Installation
568 Maneuvering Systems
571 Replenishuent-at-Sea
572 Ship Stores & Persommel




oy

¢ )..

SWBS

581

582 .

583
584
586
583

593
598
599

.

Anchor llandling & Stowage Systems
Mooring and Towing System

Boat Handling and Stowage

Mechanically Operated Door Systems
Aircraft Recovery Support System
Aircraft Handling, Servicing and Stowage

Environmental Pollution Control

Operating Fluids
Repair Parts




511
512
513

51y

516
521
522
523
524

526

528
529
531
532
533
541
551

555

SWBS GROUP
Compartment Heating Systems
Ventilation System
Machinery Space Ventilation System

Air Conditioning System

Refrigeration System

Fire Main € Sea Water Flush
Sprinkler System

Washdown System

Auxiliary Sea Water System.

Scupper & Deck Drains

Plumbing Drainage

Drainage & Ballasting System
Distilling Plant |
Cooling Water System
Portable Water System

Ship Fuel & Comp Sygtemg
Compressed Air Systems

Fire Extinguishing Systems

0y

TABLE 3 -~ GROUP 5

FIG. NO.
20
21
22

23

24

25

26

.27

28
29

30

1

32

33

WEIGHT EQUATION

W511 = .20u4%DUM1

W512 = ,021*TCOMP

W513 = DUML = (VOLA-2.%*VOLSH)*.00001
W514 = .4+ ,68%(,03%(VOLA-2.0*VOLSH) + (170.
#TCOMP) ) /2240.

W516 = .00075%DSTRS*TCOMP

W521 = W52123 = 1.475%DUM1 and

DUM1 = (VOLA-2.0%*VOLSH)¥,00001

W524 = ,375%DUM1

W526 = 1,.15%DUM2 and

DUM2 = .00001%*XL1CE*B1T

W528 = ,266%DUM1

W529 = ,888%DUM1

W531 = ,033%TCOMP + .3

W532 = .054%*Wu00

W533 = ,03077*TCOMP

WS41 = .0000017*XL1CEADAWAFT

W551 = ,829%*DUM1

W555 = .929%DUM1




556
561

562

568

567A
5678
567C
567D
567E
567F
567G

567H

5671

567J
567K

567L

©)y | ' L0 " | &)

TABLE 3 - GROUP 5 (Continued)

SWBS GROUP FIG. NO. WEIGHT EQUATION

Hydraulic Fluid System 3y ' W556 = 1.6 + .453%DUM1

Steering System | W561 = W56128 = .8 + 1l15*DUM3 and

Rudder ' 35 ‘L'DUMS = VOLA%®,00001

Maneuvering System

Lift Engines - W567A = XNLB*EﬁTs(ILIFT)

Gear Boxes, Lift o - W567B = GEARWL*XNLE

Clutches § Couplings, Lift - W567C = 126.*XNLE*((HPZMI)RPMP)**.6666)/2240.

Shafting in Lift S&stem - W567D = (33. + ((HP2MI/XND)%*¥,6666))*XLSHFL/22u40.

Bearingé in Lift System | - . . WSB7E = ,21u3%(WS67C + ﬁSG?D)

Combustion Air System for Lift - W567P = ;0001357+HP2MI*XNLE

Lift Engine Control - W567G = .00425%XNLE*SQRT(HP2MI)

Circulating & Cooling Sea Water for | - W567H = . 004U4*XNLE*SQRT (HP2MI)

Lift System

Uptakes & Insulation for Lift System . - W567I + 6.2832%( .5+SQRT(.00085%HP2MI/3.14159))%9, %
#XNLE*UPTLL¥ -

Fuel Service for Lift System - ) W567J = .0000625%XNLE*HP2MI

Lube 0il for Lift System ' - W567K = .5+.000052%(XNLE*HP2MI)

Lube 0il Fill, Transfer, Purification - 4 WS67L, . 000016 7*XNLE*HP2MI

for Lift System



<). <)/. | .<’7

TABLE 3 - GROUP 5 (Continued)

SWBS GROUP .FIG. NO. ' | WEIGHT EQUATION
5674 Bow Seal & Bleed System ' 36 -  W567M = ,00u545%(H1CB+H1S)*(XL1SK-B1C)
567N Stern Seal, Seal Bleed, Seal Cont : 37 . W567N = .0097%H1S%*B1C
5670 Vent Valves, Ridg Coqtrol 38 . W5670 = ,000342*XL1CE*B1C
567P Fans - W567P = FANWT*FLOAT(NFACT)
567Q Fan Ducting & Installation - ﬁ567Q = FDUCTL*.OOOSS*(HP2MC**.5)
571 Replenishment-at-sea Systems ' 39 W571 = ,00058%Wr00
572 Ship Stores Handling Equipment 40 W572 = .0011%WFOO
581  Anchor Handling System 41 W581 = ,000016%VOLA
§82 Mooring & Towing Systems 42 W82 = .00001*VOLA
583 Boat-handling & Stowage ' . _ 43 W583 = ,0114*TCOMP
584  Mechanically-operated Doors & Rémps -— ) w584 = W58u68 = THELOS*S
586 Aircraft Recovery System ' | |
588 Aircraft Handling, Storage & Service Systems
593 Pollution Control Systems - : Ly : W593 = .0258%TCOMP
'598 Auxiliary System Operating Fluids - W598 = ,05%(W510+W520+W530+W5U40+W550+W560+W570+H
599  Auxiliary System Repair Parts : - W599 = ,01%(W5104W520+W530+W5404+W550+W560+W570%Y
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PAUSE ’PRESS CRETURN> TO CONTINUE’
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- Current Practice Regarding Grating & Joiner Bulkheads

1. Gratings

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 1bs.

Glass reinforced plastic (GRP) is available in grating pattern and type similar
to the stsel grating; however, its maximum design load is approximately
80 1bs/ftc, which does not satisfy the minimum design load for MIL-G-180148B.

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 wers approximately .625 inches thick. The weight of the
panels was 2.25 1bs/fté using .05 inch high pressure 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
about half that of the aluminu? honeycomb panels. Using .03 inch HP&, the
panels weight in at 1.1 1bs/ft¢ with an approximatea cost of $8.00/ft<.



SHIPTYPE &V mre _ /7T 3

PMMS 304
SES UNIT ANALYSIS - SUMMARY
{By Ship's Work Breakdown Structure)
{ ses M H SWATH
ory wT wr wT SCALE
L, _{LT) (r) {LT) FACTORS REPERENCE
rcaow 6 _OUTFIT AND FURNISHINGS:

600 OUTFIT AND FURNISEINGS, GENERAL

610 SBIP FITTINGS 1] 31 34”

611 Bull Fittings = 12 I’

612 Rails, Stanchions, and Lifelines 2 id 74 -

613 Rigging and Canvas ] 3 Zl

620 HULL COMPARTMENTATION 142 213 220

621 Non-Structural Bulkheads 70 119 ldl ©

622 Floor Plates and Gratings 4.6 4 ¢

623 Ladders l 4 4 6 7

624 Non~-Structural Closures . /Z

625 Airports, Fixed Portlights, and Windows . ol 2- 2

630 PRESERVATIVES AND COVERINGS 454 442 Edi

631 Painting TS 127 1 32

632 2inc Coating ]

633 Cathodic Protection 3 3 7
T"“ Deck Covering 57 /] OF wiel:
U Hull Insulation 279 17/ 205

636 Hull Damping ' 20 2.0 <0

637 Sheathing

638 Refrigerated Spaces 20 32 32

639 Radiation Shielding

640 LIVING SPACES 236 225 225

641 Officer Berthing and Messing Spaces 38 34 34

642 Noncomm. Officer Berthing & Missing Spaces léL

643 Enlisted Personnel Berthing & Missing Spaces /52 /176 /174

644 Sanitary Spaces and Fixtures 50 !/ 5 t 5

645 Leisure and Community Spaces ;

650 SERVICE SPACES ¥2Xs 7 2 7Z

651 Conmissary Spaces 73 ] 39 4.0

652 Medical Spaces 1O ) 4 /éJ-

653 Dental Spaces 5

654 Utility Spaces

655 Laundry Spaces /3 }9 19
| 6= Trash Disposal Spaces A

]
P
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SHIPTYPE LGN DATE ZZ/?/#’Z
PMS 304
SES UNIT ANALYS1S - BUMMARY
(By Ship's Work Breakdown Btructure)
S5 M M SWATH
o, QY wT wT T SCALE
— (1) (L) (LT) PACTORS REFERENCE
660 WORKING SPACES 148 {64 172
661 Offices /5 39 29
662 Machinery Control Centers Purnishings /
663 Electronics Control Centers Purnishings 10
664 Damage Control Stations 12,
665 Worsships, Labs, Test Areas 1O ! 2.5 133
670 STOWAGE SPACES 163 L¥7 06
671 Lockers and Special Stowage a4
€72 Storerooms and Issue Rooms i22 157 206
673 Cargo Stowage
690 SPECIAL PURPOSE SYSTEMS 'Y g de)
698 Outfit and Purnishings Operating Fluids 5 e
699 Outfit and Furnish. Repair Parts and Special %ools /3 Z 1O
GROUP 600 TOTAI
L 1276
Signature
—

Page 12 of 17



OUTIT A FURMISHIGS — Gnoor o ety EV 2~ 8/« [8 OUTRT AND FURNISHINGS — e _.
NAVSEA 909673 (7-82) (Previously NAVSHIPS 9291/14) vss. _EY B3 CGY MONOHULL. ~ crours l A _3)-B2
. ‘ WEIGHT "SWATH ___ CENTER OF GRAVITY Cony .
’g Q DESCRIPTION (Pounds) | asove REFERRED TO FRAME NO. 7Tech REEERRED TO ,
< (Tons) pase | MOMENTS FWD MOMENTS AFT MOMENTS PORT MOMENTS sT8D MOMENTS
610 ] SHIP FITTINGS 30.58 59,70 3S.28 62.4%
611]  HULL FITTINGS 12,74 |52.04 IS.2 3.5 4. 93
612| RAILS, STANCHIONS, AND LIFELINES 14,47 | (5.3 o 28 5.9
613 |  RIGGING AND CANVAS 2:37 [62.3 2. 9 0.9 2. S5
620 | HULL COMPARTMENTATION 212.99] 44,640 219. 45 76. 6] 129. 24 .
621 |  NON-STRUCTURAL BULKHEADS 119.12 |58, ¢0 1329, £8.41 90.27 -
622 FLOOR PLATES AND GRATINGS _ '45,‘65 579 3,20 It 79.26 L
623 |  LAODERS 40L.0% | 25,20 L 726 13,38
624 | NON-STRUCTURAL CLOSURES 47 4. 720
625 |  AIRPORTS, FIXED PORTLIGHTS, AND WINDOWS 1,97 19400, 2,35 e.12:
630 | PRESERVATIVES AND COVERINGS ] ®17.90|43.97] €/2.29 47 e 2.5, 6
631 | PANTING 77 g PR .92 44.47| 138,28 73./8 119.68
632 |  ZINC COATING -
533 |  CATHODIC PROTECTION .__3.10]19.i2 - .
634 DECK COVERING [OB S} 52,64 v W S5.%3 12G.22
551 HULL INSULATION (7,36 2047346,3] 2ol 2847 268,44 11965 M ESIAZA
636 |  HULL DAMPING 2o0.00| 12.00 [ 20 20,00 ‘
637 |  SHEATHING I 40, 8%
638 | REFRIGERATED SPACES 22,24.124.33 22.24 2l 38
639:|  RADIATION SHIELDING , Coae 57¢
640 | LIVING SPACES _ 225.52|53,72 225.5 [90.92 /35 . 4o . 1 6.9/
./ 641 |  OFFICER BERTHING AND MESSING SPACES 24.10 |68.50 2. | 3 e 135 40
642 |  NONCOM. OFFICER BERTHING AND MESSING SPACES ] /0. 56
643 |  ENUISTED PERSONNEL BERTHING AND MESSING SPACES 176,10 |5l08] (96, 12¢.4 3
644 |  SANITARY SPACES AND FIXTURES 15,32 {5040 1.3 24.17
645 [  LEISURE AND COMMUNITY SPACES
Sub Toia! Group 6 — Sheet 1, POUNDS
TONS 1093
COMPUTING BY COMPUTING CHECKED

OUTFIT AND FLRMISHIMOR .. QRIS & . Stiler:




it OFF:J”E'GgT :gg smt;’lfﬁl?lt" MMA#:; g&:'egr o OUTFIT AND FURNISHINGS PAGE
OUTFIY AND FURNISHINGS — 6, § - -
NAVSEA 9096/3 (7-82) (Previously NAVSHIPS 9291/14) uss. . EYBD GGV MONOHULL GROUP 6 P a-31- 82
. WEIGHT i CENTER OF GRAVITY i
8¢ DESCRIPTION (Pounds) | aBove MOMENTs LPREFERRED TO FRAME NO. REFERRED TO ‘
< . (Tons) BASE % FWD MOMENTS AFT MOMENTS PORT MOMENTS ST'BD MOMENTS
650 | SERVICE SPACES 72.37141.9 =2, ¢4 2.0} 2913
651 | COMMISSARY SPACES 39,49 | 44 44 39.5 3b.5/ 28.71
652 |  MEDICAL SPACES [4.2 27, 1Y, Y 2.7 (4,22
653 | DENTAL SPACES -
654 |  UTILITY SPACES , 4./ 26.00
655] LAUNDRY SPACES g 18,52 | 3.9 2.8 . (0. 29 N
656 |  TRASH DISPOSAL SPACES 3,39
™ 60 | WORKING SPAGES IUENEE CSAZ N T 143,92 76,97 |
661 | OFFICES 29.37] 58,00 39.4 14,94 2).S$9 .
662 |  MACHINERY CONTROL CENTERS FURNISHINGS 0.7 _
" 663 |  ELECTRONICS CONTROL CENTERS FURNISHINGS - 9. 68
664 |  DAMAGE CONTROL STATIONS . 1.k
665 |  WORKSHOPS, LABS, TEST AREAS (INCL. PORTABLE TOOLS | , [43,77 [44 76 152,37 106.97 4929 /481985
EQUIPMENT) Iy (122 A
670 | STOWAGE SPACES 208,08 141 .47 249/. 4 IS 8,12 | 86.43
671 | LOCKERS AND SPECIAL STOWAGE 20l 39, &4 186.43
672 ] STORERDOMS AND ISSUE RODMS 157 ] 106,08 | 47 .47 118,62
673 | CARGO STOWAGE —_—
SPECIAL PURPOSE SYSTEMS 8.3 149,17 /0.2 14.323 g.00 o
698 |  OUTFIT AND FURNISHINGS QPERATING FLUIDS 0.41 [51.89 0.4/ 3.0 .
699 |  OUTFIT AND FURNISH. REPAIR PARTS AND SPECIAL TOOLS 8:22 [49.606 9,9 1123 .06 | 1
Sub Total Group 6 ~— Sheet 2 S5, 79
Sub Total Group 6 — Sheet 1 129% “
. TOTAL — GROUP 6, POUNDS .
- TNs - | 459, 22| 4595 /e 0%.8 1137.63 10927.2¢
COMPUTING BY COMPUTING CHECKED
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SWBS

611
612
613

621
622
623
624
625

631
633
634
635

637 -

638

641
642
643

644
651

652

. 654

655

656

661
662
663
664
665

671
672

698
699

Hull Fictings
Rails, Stanchions, Lifelines
Rigging and Canvas

Non-Structural Bulkheads °
Floor Plates and Gratings
Ladders

Non-Structural Enclosures

. Airports and Windows

Painting )
Cathodic Protcetion
Deck Covering

Hull Insulation

‘Sheathing
Refrigerated Spaces

. Officers Living Spaces

Non-Commissioned Officers

"Enlisted Personnel

Sanitary Spaces and Fixtures

Commissary Spaces
Medical Spaces
Utilitcy Spaces

‘Laundry Spaces
" Trash Disposal Spaces

Offices

Machinery Control Centers Furnishings.
Electronics Control Centers Furnishings
Damage Control Stations

Workships, Labs, Test Areas

Lockers and Spécial.Stowage
Storerooms and Issue Rooms

Operating Fluids

Repair Parts

/




611

612
613

621

622

623

624

625
631
633
634
635
637

638

641,

642

T e e —— T R G ek

SWBS GROUP

Hull Fittings

Rails, Stanchion & Lifel;nes
Rigging & Canvas

Non-structural Bulkheads

Floor Plates & Gratings
Ladders
Non-stpucthral.Closures
Air Ports & Windows |
Painting

Cathodic Protection

Deck Covering

Hull Insulation
Sheathing |

Refrigerated Spaces

Officer Berthing & Messing

CPO Berthing & Messing

TABLE 4 - GROUP 6:

FIG. NO.

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

We11
DUM2

W612

w613

i w621
DUM3

W622
W623
We2u
W625
W63l
W633
We3u
W635
w637
w638
Weul

weu2

WEIGHT EQUATION

I .42*DUM2 and
. 00001#XL1CE#B1T

7.5%DUM2
1.15%DUM2

1.73%DUM3 and
VOLA¥. 00001

.37+.053*DUM3
«3+,33%DUM3
.16+,286%DUM3
.12+.000014i*VOLSS
1.85%DUM3

3.57%DUM2

1.412% DUM3

.000098%*(VOLA-(2.,*VOLSH)-VOLIB)

-.0000151%(VOLA-(2.*VOLSH)~-VOLIB)

. 0159%TCOMP
.375%TOFF

«192*TCPO



643
Bul
651
652
654
855
656
661

662

663

‘Y

SWBS GROUP
Eﬁlisted Berthing & Messing
Sanitary Spaces & Fixtures
Commissary Spaces
Medical Spaces
Utility Spaces
Laundry Spaces
Trash Disposal Spaces.
Offices
Machinery Control Center Furn

Electronic Control Center Furn

664 Damage Control Stations

665
671
672
698

699

wbrkshops, Labs & Test Areas
Lockers & Special Stowage
Storerooms § IssuevRooms
Outfit & Furn Operating Fluids

Outfit & Furn Repair Parts

€Y

TABLE 4 - GROUP 6 (Continued)

FIG. NO.
61
62
63
64
65
66
67
68
69
70
71
72
73

I

weu3

Wely

W651

W652

wesu

W655

W656
W661
W662
w663
w664
W665
We71
W672

W698

W699.

WEIGHT EQUATION

14*TENL

. 0235*TCOMP

. 0355#TCOMP

.0075*TCOMP

.004RTCOMP [0~ ' 7
. 01#TCOMP |
.0033*TCOMP

. 03554TCOMP

. 00164TCOMP

. 023#TCOMP

.35+, 05L*TCOMPAVOLA* . 000001
. 055*TCOMP#VOLA¥ . 000001
.0285*TCOMP
.0028*DSTRS*TCOMP

.05%W650

.01%(W610+W620+W630+W6H0+W650+W6604W670.



180
160
140
120
G 100
1 8o
t 6o
40

20

H611 US DUM2 AS OF 10-31.83

(2]

e . —
10 13 20
DUM2 (1016 FT3)




"AOE

)

x
v
x
" - o
20
. -
R
™ o
L
*n
- w0
-
» e 3
30690
L 3K 32
]
AR 3%
"w o
- .-
c @ -
- aQ
-
»P o -
TR
" -n
LN ]
t % 0
LI oY 1
v
It
:

j
40

ddagreense

1Lt

1t

< 1 R00] 8 T 45 4 94 -
agadpe Supiags - H HH 134 i - ¥ w 4 9 M HERss u.%
11 - b4 L . -4 » b ﬁ ~v~ . i 1 q .« 4
Tﬁr PESsegh: L phe T 1t .m il H 1411
g8 bl ] o4 45 b 5 122979 ..n v $ 144 nﬂ .Aﬂv
. LIt H r b 21 M 3% : m .~ ..wu
spedgey p2gds buns 1o BRthRIgs Hitidgouait
y -4 44 o - . . K T AT
1 3 SSpISIEas b Feend sz ind FIEDS i ; HIEREIET H S hgheq b34)
-~ : Fed d 4 ie ﬂ [ # ot e m PRE-S PN
4 4 il SRERPEPARE N 4l T - «....4 ¢ by <l 1411%s [e
3 pe - v 44345 » My N s ¢ 15 ¥ 08 Sy, St §pad § o014
LR Fifliehdst : e e it
SqgReNssisa: ST s 1 8 i ittt it 1 5t
i T T * 7 =y
i -+ T S HE13 ] ] - - .».”n. pd fayat = Nk m.e
1 ; riHiEre s 3 sefsesBdbeRRy O sl
+ + 4 1 44 ..Ll. L. 4 45 ey + -4t s
. 1o 4 feRews 2 + - v i s - v 4444 4
O 1 7 L. R -da
B o ] J.w HEHH R -
ey it 44 + Spee rlttred tfaain s . o.uv 4 »
raw -+ + .I 1 .fin»lll.ﬁn.|n|ﬂ. * pos cdeeis .. day
e f4- 132 . -— — A
{4 daba ) = -y : . pog
sdvean -4l s 11T phpe Vie .
4 — 44 ) Y Ty
+< fdrr it H ; ﬂ.ﬁ.vm
t 5 P ;
2 1 =
3 $4 4 e e 51
1 1 :
i 1 " ]
. : o

(st

EREIT R

v

H

L1+ 1L

L4 g

[

D ey e 2 B S ) s

i

13
; e L
1 — b1 7+
““ £ ) Iy
H H :
> i gl
1 ‘“ T
o -1
+
T
e
Ty i I
KW 130 4-am
) = -
I = rw - T Jnl o rels e
- r Fivemd WAJ._ a.l.l-L!.l..h#.r.

X, PK

L R e Ly SurE SN
" = s e L T T T
c : R I WP A i -
1= iy i e L U T T
1 T : o
SR ETNER 2.0
+ +
1 o
T T
i —H
| P L
- -
I PR
: -t
i
RN AT
: T
1 -
I SR
- b
- 4
5 IS
L T 1 T ST ANy SRR SUSM SN DR
1 = TRlots it Db e o b s b D S e S R tbe
s S LILTUI T i . e e
o it es — . i . - ———t -
: vt L S L e e g — —,i .
S T ; P Wmuw PSR TT pahay apepiir-Slkarie ol p —
== o5 R PR st i amputy :
Ion
-t
T s
—t-+ 4
R i
Ay
R RIS SO A o
FFEFEE IREPP SRS
+
: -k
J. Py
= 7 T B SERES
T Fi =+
P BN . 33
T g v
] et
Tt nRuns bareaiiig
T v - :
s T g
o] - —y - 4 byt
144y SEREE P REAS Ry
=8 o8 Pyt : NS B BSS
SIS i
RN
PR &
ot 90 -
[xye 2
[ %
. RS e
bod - ditafe
3 : ;
33 PP ,ufﬁ
ISEhe SRERS S
L4 13 .
o 5349 2928
’ - v
. f_..mu. T FOSDS unias
e T VeeediTes
: PSSR IR TR PR
- reted i eiecidiacs
. PR RN RO chir g
N [+ ftdepei SR RN
M 333885 SHEE iy 1358
. H - -+ ey sbyeg il b
ITTEI23 20y BRUTES PRON
HE rihiiyee. 2 RS04 OB
1 L
- v&vr.l.ﬂ. - .u# LR S
u st TS . om?. ..-N
> 4y -
u. ﬂ. 4+q ...N.— [ \“3
+ + -y . + . -
..;m. TN #:.r. jarel
B _.3* trigii1e nn..r .ﬂ

Q

\g

2.0

£ ——] .

focls

M;Jl;;l

—




258

200

H612 US DUM2 AS OF 10,3183

L 4 L2

10
DUM2 (10816 FT3)

ot
L
. -




'<)

-

SUBS 611,12,25 HULL FITTINGS (BSCI 669)

ALl DATA  weeeeeeme 2 S.ERROR ‘e f 6L,ERROR
4 .
H 250.0001
U ‘
L
L
F ) .
: 200.0001
T
1
N A3
G _
S ca.
( 150.0000
L
0
N
G
1
. A
T 100.9
)
N
S
)
50.2000) =
0.00

.00 100090.0 ) 20000.01

TOTAL VOLUME b
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ESTIMA
T T oL S, SIS 2 7. gl
NAVSEA 9096/3 (7-82) (Previously NAVSHIPS 9291/14) uss. _FY 8D  CGY MONOHULL.  aamament — croup 7 PATE & .31~ At
[ WEIGHT CENTER OF GRAVITY
8 g . DESCRIPTION (Pounds) ABOVE REFERRED TO FRAME NO. REFERRED TO
< . (Tons) paSg | MOMENTS FWD MOMENTS AFT MOMENTS PORT MOMENTS STBD MOMENT:
710 | GUNS AND AMMUNITION : 2012, | £7.00 20,12
711.]  GUNs 3 GOMKEEPER BDmm 19.82. | 67.00 4. 8un
712|  AMMUNITION HANDLING . 0.30 [(7.00 P
_713|  AMMUNITION STOWAGE _ -
720| MISSILES AND ROCKETS 354,96 |63.00 55996
brs LAUNCHING DEVICES (MISSILES AND ROCKETS) 354,96 | 63.00 L4 e
72|  MISSILE, ROCKET, AND GUIDANCE CAPSULE HANDLING SYS.
723 MISSILE AND ROCKET STOWAGE
724 | MISSILE HYDRAULICS T T
"725|  MISSILE GAS _
726 | MISSILE COMPENSATING . o o o T i
727 | MISSILE LAUNCHER CONTROL ‘ IR
728 |  MISSILE HEATING, COOLING, TEMPERATURE CONTROL ' . ]
720|  MISSILE MONITORING, TEST AND ALINEMENT
730 | MINES _
731 | MINE LAUNCHING DEVICES i N
732 | MINE HANDLING
733 | MINE STOWAGE
740 | DEPTH CHARGES
741 |  DEPTH CHARGE LAUNCHING DEVICES
742 | DEPTH CHARGE HANBLING R
743 | DEPTH CHARGE STOWAGE 7
750 | TORPEDOES 2,00 44,00 . 2.00 :
751 |  TORPEDO TUBES 2.00 |4400 2.60
752 |. TORPEDO HANDLING | ]
753] TORPEDO STOWAGE :
754 | SUBMARINE TORPEDO EJECTION T
Sub Total Group 7 — Sheet 1, POUNDS e
TONS k
COMPUTING BY COMPUTING CHECKED

ARMAMENT — GROUP 7 — S

ISN3IdX3 LNIWNHIAOD LY AIDZNAONULIH




ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SHEET

PAGE
ARMAMENT — GROUP 7, Sheet 2 of 2. —
NAVSEA 9096/3 (7-82) (Proviously NAVSHIPS 9201/14) vss. _EY 85 CGV. MONOHULL.  armAMENT — GROUP 7 DA 5 zi-87
o WEIGHT CENTER OF GRAVITY -
3¢ DESCRIPTION (Pounds) | ABOVE MOMENTS REFERRED TO FRAME NO. REFERRED TO .
< (Tons) BASE FWD MOMENTS AFT MOMENTS PORT MOMENTS ST8D MOMENTS
760 | SMALL ARMS AND PYROTECHNICS 5,00 4023 S, oo
61 SMALL ARMS AND PYROTECHNIC LAUNCHING DEVICES S.00 l40.23 LA B
762 |  SMALL ARMS AND PYROTECHNIC HANDLING
763 | SMALL ARMS AND PYROTECHNIC STOWAGE
TI0 | CARGO MUNITIONS .
772 | CARGO MUNITIONS HANDLING
_TI3|  CARGD MUNITIONS STOWAGE
_ 780 | AIRCRAFT RELATED WEAPONS ] 103, 24| 26,94 ) 135,82
782 AIRCRAFT RELATED WEAPONS HANDLING ' 52.73135,76 LD o
783 |  AIRCRAFT RELATED WEAPONS STOWAGE 0.5 117,75 Dim P n
z -
790 | SPECIAL PURPOSE SYSTEMS T71.85] 43.09 /S.29
792 |  SPECIAL WEAPONS HANDLING .
793 | SPECIAL WEAPONS STOWAGE | ASE R. \2.60 | |5,00
797 |  MISC. ORDNANCE SPACES :
798 | ARMAMENT OPERATING FLUIDS \. 29 38,74 1. Lg
799 | ARMAMENT REPAIR PARTS AND SPECIAL TOOLS 14-.50 |8s.0l Jy, 50
TN SPLOIAL WEARONS LASER, 42.4L |s4.,00
Sub Total Group 7 — Sheet 2
Sub Total Group 7 — Sheet 1
TOTAL — GROUP 7, POUNDS \
55717 |53.02 LRI . 1
COMPUTING BY COMPUTING CHECKED 3

ARMAMENT — CROUP 7 - SI

ASN3dX3 LNIWNYIAOD LV g3dNaodday




REPRODUCED AT GOVERNMENT EXPENSE

R

HELWS - Consumable Weights for 100 «

- , Pt .
Consumable Baseline Near-term Advanced
Nitrogen Tri-flouride NF3 4,044 3,173 ' 4,101A )
Ethylene C,H, 405 291 T 464
Helium - ﬁ; 3,485 2,914 3,769
Deuterium D, ' 309 212 - 274
LOX 0, 7,784. 5,309 6,8?1
Nitrogen** (stowed) N, 2,000. 2,000 2,000

(used) N, 1,200 1,200 1,200
Water, fresh HZO 5,738 3,750 4,839
Total 23,765 17,649 | 22,298

* Does not include tanks, valves, feedlines, etc.

#x% Nitrogen: 2.0K lbs. stowed and included in total,

1.2X lbs used for 100 seconds of firing,




REPRODUCED AT GOVERNMENT EXPENSE

Ry P TR

HELWS Weights from TRW

Subsystem Baseline Near Term Advanced
Gain Generator 2,779 2,007 2,591
Optical Resonator 1,000 1,000 1,000
Optical Bench 1,504 910 1,274
Diffuser 930 532 738
Ejector - 5,096 3,628 4,452
Consumables:

Nitrogen Tri-flouride NF3 5,266 4,371 5,411
Ethylene CZHA 1,367 788 ' 1,429
Helium He 9,781 9,196 11,040
Deuterium D, 862 657 726
LOX O2 9,412 6,400 8,211
Water, fresh H,0 5,929 4,864 5,004
Sub-total (a) 43,926 34,353 41,876

Distillate fuel IP-5 4,723 3,579 4,625

required

*Includes tanks, valves,
feedlines and heaters

Beam Duct 2,425 é
o .
Control Console 1,500 g >
Beam Shaping Telescope 2,500 = a
] =
Turning Mirror and Enclosure 300 p— @

. 1] m
Alignment Svstem 450 s 2
Cryostat 1,800 o 0

. )

Isolation Valves (4) 1,400 = o
T €N
Air Liquefier (0_/N.) 18,800 - e,
272 o oy
Aerodynamic Window 1,375 o F
3
Sub-total (B) 30,850 :“E i
Beam Director 59,000 48,000 57,000
Sub-total (B)+BD=(C) 89,850 78 145 8,850
Sub-total (A) 43,926 34,353 41,876
Total (A)+(C) 1331176 110,418 129126

"Approx. 61,000 Kg 50,000 Kg 59,000 Kg

O B Pl T e T



SHIPTYPE . REPRODUCED AT GOVERNMENT EXPENSE

8BS UNIT ANALYSIS ~ ) s v R i SRR v o et e e i S e A b e S
(By Ship's Work Breakdown Btructure)

— ory wr wr wr !scam
(LT) (LT) (LT) ACTORS REFERENCE
770 CARGO MINITIONS
772 : Cargo Munitions Handling
773 Cargo Munitions Stowage
780 AIRCRAFT RELATED WEAPONS
782 Aircraft Related Weapons Handling
783 Aircraft Related Weapons Stowage
790 SPECIAL PURPOSE SYSTEMS
792 __Special Weapons Handling
793 Special Weapons Stowage
797 Misc. Ordnance Spaces
798 Armament Operating Fluids
799 Armament Repair Parts and Special Tools
GROUP 700 m'mL 557
- o il 487
Signature
§ D
HAf & 19 2%
Lo e 12097
gl S L) /2=
=70 PGSR Lw i AT 120
= 30 S TOKED 17
- LI = B y
£ do Fuels 3 .—/, 3'7,
= 56 LIGDIDg o
=< VAR L OAD 4743
FLD 146830
N
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1

ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SHEET

COMPUTING BY

COMPUTING CHECKED

PAGE _ .
NAVSER 93&7;1(7%) (Formerly NAVSEC 9261/15) uss. FY 82 CGV MONOHULL  ioms e _m-82
L~ WEIGHT ~_ CENTER OF GRAVITY
3¢ DESCRIPTION (Tons) ABOVE | \ioments |-BEFERREDTO FRAME NO. . REFERREDTO . ..
< BASE FWD MOMENTS AFT MOMENTS PORT MOMENTS sT8D MOMEN(:
10_| SHIPS FORCE, AMPHIBIOUS FORCE, TROOPS AND PASSENGERS}] {29, 6| [ 51,40 142.3%
11 | SHIPS OFFICERS 16,76 | 51,40 8.9 Q4. 87
12 | SHIPS NONCOMMISSIONED OFFICERS 9.7k [51.40] 0.2
13 |  SHIPS ENLISTED MEN 102,09 [51.40 3,1\
14 | MARINES }
15 | TROOPS
16 | AR WING PERSONNEL i _
19 | OTHER PERSONNEL o o o .
20| MISSION RELATED EXPENDABLES AND SYSTEMS |200. 26| 43,80 ) | /083, | s1ze oa
2 SHIP AMMUNITION (FOR USE BY SHIP ON WHICH STOWED) BRSS9V | 55 99 [ a2
2 ORDNANCE DELIVERY SYSTEMS AMMUNITION 400.00| \b.25 | | Z2ad 1 i _
" 23 | ORDNANCE DELIVERY SYSIEMS A13.20|69.20 B | D 3 I o .
24 |  ORDNANCE REPAIR PARTS (SHIP AMMO) ) SRR O | R
25 | ORDNANCE REPAIR PARTS (ORDNANCE DELIVERY SYSTEMS
AMMO) B S ) )
2 | ORDNANCE DELIVERY SYSTEMS SUPPORT EQUIPMENT 03,25 [45,57 v Il _|_23vn< -
20 | SPECIAL MISSION RELATED SYSTEMS AND EXPENDABLES e oaan o .
% | SToRES 248 .11 [28.04 270 [29.38 ] 2
31 PROVISIONS & PERSONNEL STORES 200,22 | 264,40 . ~208 i 5
32 |  GENERAL STORES 47.85137.99| . ~ L ; 8
33 | - MARINES STORES (FOR SHIP'S COMPLEMENT) o e i — 3 o
30 | SPECIAL STORES o 15
4 m
40 | FUEL AND LUBRICANTS 343,43 15,07, | | 2959 2800, 1.5 10
41 |  DIESEL FUEL 2685.0B6114 .85 ] 700 5
@] s 700.00 | 14,85 W)
43 |  GASOLINE ) . ~ ] c<>
44 | DISTILLATE FUEL j m
45 | NAVY STANDARD FUEL OIL (NSFO) _ 3258 | _13
45 |  LUBRICATING OIL 33,75 2.67 {1 2
49 | SPECIAL FUELS AND LUBRICANTS  ( LASEX) 12.,0] I5.00] g
;I
B . - m
Sub Total LOADS — Sheot 1, TONS T S$Y2 ¢4 %
Z
n
m
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ESTIMATE OF WEIGHT FOR SHIPS, SUMMARY SHEET
LOADS — Sheet 2 of 2
NAVSEA 9096/5 (7-82) (Formerly NAVSEC 9291/15)

uss. _FYBD CGY  MOMOHULL.  toass

PAGE __

-=1-%

- (SR

DATE
. 5

o
z

ACCT.

DESCRIPTION

WEIGHT
(Tons)

CENTER OF GRAVITY

ABOVE
BASE

MOMENTS

REFERRED TO FRAME NO.

REFERRED TO

FWD

MOMENTS

AFT

MOMENTS

PORT MOMENTS

ST'BD MOMEN:

LIQUID AND GASES (NON FUEL TYPE)

224.87

14,85

[le)

208.32

SEA WATER

FRESH WATER

189. 51\

485

190

RESERVE FEED WATER

16,20

14.85

HYBRAULIC FLUID

SANITARY TANK LIQuiD

19. 1

14.85

GAS (NON FUEL TYPE)

B KB B8 2|8

MISCELLANEOUS LIQUIDS (NON FUEL TYPE)

CARGO

CARGO, ORDNANCE AND ORDNANCE DELIVERY SYSTEM

CARGO, STORES

CARGO, FUEL AND LUBRICANTS

CARGO LIQUIDS (NON FUEL TYPE)

CARGO, CRYOGENIC AND LIQUEFIED GAS

CARGO, AMPHIBIOUS ASSAULT SYSTEMS

CARGO, GASES

BQ QB2 (BIB (2B

CARGO, MISCELLANEGUS

SEA WATER BALLAST (SUBMARINES)

MAIN BALLAST WATER (SUB)

VARIABLE BALLAST WATER (SUB)

I =

RESIDUAL WATER (SUB}

Sub Totai LOADS — Sheet 2, TONS

190

Sub Total LOADS

— Sheet 1, TONS

s424

TOTAL — LOADS, TONS

5234-.38

23,19

Sk /Yy

435270

COMPUTING BY

COMPUTING CHECKED

dSN3IdX3 LNIWNYIAOD LY a3IoNaoddid
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ESTIMATE OF WEIGHT FOR SHIPS
SHIP IN LIGHT CONDITION

i e —en

L = D I T I

DATE

NAVSNIPS 929176 (REV. 3-67) (Formerly NAVSHIPS 4616a-%)  skeer 1 U.S.S. SESDES
? SwATH CENTER OF GRAVITY | -
WE IGHT
o S REFERHED TO FRAME NO. REFERRED TO
8 DESCRIPTION (Tons) ABOVE MOMENTS > -
P BASE fﬁD MOMENTS AFF MOMENTS POR| MOMENTS sST*8D
1| HuL L STRUCTURE 12303,40] 38,1l ] 2198 SRR R.74 1
2 | PROPULSION \301.98 | \9.20 1 240 1 © 34 /6 .
3| ELECTRIC PLANT 768,50] 23.64 G902 352.079
4| COMMUNICATION AND CONTROL 504,13 | 48. 1 =20 484,67
s | auxit1aRy sysTEMs 25472.45| 328,74 25685 1 347,87 2293, 22 )
6| OLIFIT AND FURNISHINGS 1459. 22, 145.95 Jx-¥i 1/ 37.63 [0G92.2¢
7 | Araament S5ET.N\T |53.02 A 533,44 :
ARSI B ) '
ToTh L 4 =7 19436.87 |38,04 199425 10779.¢6
MAFGIN  12.5% wr [ 12.5% kG |+ 2429.06t[+4.70 24 20.9 /1 349.29
SHIP IN LIGHT CONDITION Z\ Bob.5o|42.860 2273229 [ 212 . Yy _
BASE ABOVE/BELOW BOTTOM OF KEEL - FEET ’
CENTER OF GRAVITY ABOVE BOTTOM OF KEEL - FEET
DRAFT CORRESPONDING TO ABOVE DISPLACEMENT AT CENTER OF FLOTATION
CONDITION A - LIGHT CONDITION TRANSVERSE METACENTER ABOVE B0TTOM QOF KEEL AT ABOVE MEAN DRAFT
Ship complete, ready for service in every re-} C.G. ABOVE BOTTOM OF KEEL FEET oM
spect, including permaneat ballast (solid and .
liqeid), sad liquids im machinery at operating
levels, wicthont sny itews of varisble load,] MOMENT TO ALTER TRIM 1 INCH
sand withowt airpleses. This condition shall
represeat the abip uader wartime comditions, ’
with wltimate armament and boat allowamce] C.B. OF SHIP ON EVEN KEEL AT ABOVE DRAFT FORWARD/AFT OF REFERENCE FRAME
sboard. : . ) .
C.G. FORWARD/AFT OF REFERENCE FRAME
TRIMAING LEVER FORWARD/AFT
- ks . DISP'T (tons) x TRINMING LEVER (f¢.) . .
. ! L1 TR S - = vy S e -z A FEET
2 . P L -~ . MOMENT TO"ALTER TRIM -V WN. .(ft, tons) x 12 - EEE A S - -
o A T . R 3, TRIM X CG OF WP AFT OF NP (ft.) - e ) :
i ~ ¥, SR ) DUFF. IN DRAFT BETWEEN L.C.F. AND MIDSHIPS = < - = o 'S FEET INC
. - e, : : . 4:8.P. (ft.) R ,
. ¢ HEEL ING MOMENT (ft. tons) & ;
LISY = = = OEGREES
01745 x DISP*T (tong) x GM 4

ASN3dX3 LNIFWNHIAO0D 1V a3IoNaoydid
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REVY L. - ‘1/-:.0/::~
REV 2 - 8fa[p3
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ESTIMATE OF VE‘I)(:I[l)Tchg SH(IJPS PAGE __
SHIP IN FULL L NDITION e
NAVSRIPS 30916 (REV. 2-67)  SHLET 4 u.s.s. €4V MoNOHUL L ”7—‘.9- &
CENTER OF GRAVITY =
DESCRIPTION WE 1GHT ABOVE REFERRED TO FRAME NO. RCFERRED YO
(Tons) BASE MOMENTS .
FWD MOMENTYS AFT MOMENTS PORY MOMENTS ST'BD Mie

SHIP IN LIGHT CONDITION 218 00.504-2.80 22329 [{21206.4Y
LOADS (f ROM PAGE ) 5234.33122.19 S6 4 4352 .20
SHIP IN FULL LOAD CONDITION Z27100. 88} 29.01 27743 6429 1y
BASE ABOY—EBFLOW BOTTOM, OF KEEL - FEET " '
CENTER OF GRAVITY ABOVE BOTYOM OF KEEL - FEET ’

CONDITION D-FULL LOAD CONDITION.-Ship com-
plete, ready for service in every respect,
with lrquids inmachinery at operating levels;
authorized complement of officers, men, and
thear effects; full sllowances of smmunition;
full complement of airplanes (fully loaded);
full supply of provisions and stores for the
period specified in the design characteristics;
fuel o1l in amount necessary to meet endurance
requirements; all other liquids in tanks, "to
full capacity.

For cargo and tender type vessels, the am-
mufnition, stores, fresh water, and fuel, re-
ferred to abowe, are for the ship’s own use;
cargo, snd supplies other than for ship's own
use, shall be included in the amounts normally
carried, orto the full capacity of the spaces
assigned. Cargo shall be limited, if neces-
sary, to avoid exceeding the limiting draft.

-y R ‘

DRAFT CORRESPCNDING TO ABOVE DISPLACEMENT AT CENTER OF FLOTATION

TRANSVERSE METACENTER ABOVE BOTTOM OF KEEL AT ABOVE MEAN DRAFT

C.G. ABOVE BOTTOM OF KEEL

GM, NO CORRECTION FOR FREE SURFACE.

FEET (CORRECTION =

feet), GM, CORRECTED FOR FREE SURFACE.

MOMENT TO ALTER TRIM 1 _INCH

C.B. OF SHIP ON EVEN KEEL AT ABOVE ORAFT FORWARD/AFT OFf REFERENCE FRAME

C.G. FORWARD/AFT OF REFERE‘;NCE FRAME

TRAINING LEVER FORWARD/AFT

TR =

DISP'T (tons) x TRIMMING LEVER (ft.)

MOMENT TO ALTER TRIM | IN: (ft. tons) x 12 -

TRIM x CG OF WP AFT OF MP (ft.)

DIFF. IN DRAFT BETWEEN L.C.F. AND MIDSHIPS =

L.8.P. (ft.)

HEELING MOMENT (Ft. tons)

LIST = — =
=777 01745 x DISP'Y (dons) x GM ... -

o -

J ORAFTS ABOVE BOTTOM OF KEEL AT PERPENDICULARG: . FORWARD

FEET,

AFY .,

COMPUTING 8Y

COMPUT ING - CHECKED

ISN3IdX3 LNIWNUIAOD 1V d3donaodd3ay






