


oriented estimating
store a wide range of cost data (cost estimating
r"maﬁ-gnships, or CERS) to generate estimates at any
level of detalil. Typically, these CERSs reflect the user’s
- own cost experience and the way it does business.
Options are available to purchase a comprehensive ¢
of generic CERSs for either new construction or ship
- repair or both.
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The SPARCost Modelsare pre-developed st models

~ of specific hull forms and are organized with generic
CERs already installed and ready to use. These cost

~ models can be run outside ESTI-MATE or fully
Integrated within ESTI-MATE.




-

The SPA d to

F stlmate concept and preliminary ship
deS|gns

The cost models permit quick

- assessments of costs, risk, and

- design/r |ssloa,trade -Off and_hLuJ
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~ The models provide a range of
structural and powering selections to

- predict costs and various performance
characteristics.

h‘l——

sssssssssssssss



Catamarans an
r_ T

Special variant mono-hull cost models include:

ans).

e Tankers & Product Carriers
* Ro/PAX/Container Carrier Ships




statistical data analyses until actual
 design data can be determined.

In this way, the cost estimate can follov
the design evolution and can produce




levels of
- according to an abbreviated Ships
' Work Breakdown Structure
(SWBS)

- Reports are available in various
vel of de%ail both tabula;and
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SPAR Associates, Inc.
Cost ltem Value Report by SWBS Groups(Cl14)

Detail Cost Estimate Reports
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Cost Labor Labor  Material SubCon Equipment  Direct Taxes Indirect Total Profit
ltem Description Hours Cost Caost Cost Cost Cost GCaost Cost Price |
Project BASE  Baseline JHEV Wave Pisrcing Catamaran
Group 4 - Electronics & Navigation s
Center 2Y - Shipyard Production Departments
75 Eloctranic Navigation Aides (Lights an a a 18357 o a 18,357 o a 18,357 1,836 20,182
Té Eloiranics Installation Labor Hours 4,000 05,530 ¥ V] a 45,520 o 120,580 214,500 21,480 e s
77 Degausing Systom a a 10505 il q 10,509 ] 0 10,608 1,061 11,670
Group: 4 Tatals 4,000 B8, 620 1,326,648 o a 1,411,868 1] 128 000 1,540,448 154,045 1,684,434
Group B - Auxillary Systems
Center  SY - Shipyard Preduction Departments
7a Ganeral Ship Vantilatian 3,189 B8, 716 106,781 1] il 175,490 i} 103,074 amETE 2T Y G A2
a1 Cading Moumted Haal Pumps tor Pass 14,269 220,557 Ba2171 1] 4 TE2, B30 o 330,650 1,083,008 141, 30 1,202, 37
| &2 Enggirz Hoam Vanlifaton 1,864 40,0 61 536 1] il B9, 574 1] 0,060 7E1,733 76,173 BN G
a3 Dingel Fuel System arn 8,008 33276 1] L] 41,204 o 12,012 53 245 B, X3 B4 525
44 Lk CHl Systom 185 4,004 16,176 1] L] 20,180 i} £008 5,105 EE14 20 A04
a5 Seavwalor Sysivm b4 11 4,525 004 V] a 14,608 o 5,507 1,546 2155 23,701
46 Bilga Syslem 3,934 A4 601 B44 037 1] L] 248,538 o 126,751 TEE, 200 ThRE2 =Ly E]
a7 Ballas1 Systim 3427 79,2 4357 [i] il 117,248 i) 110,432 A27 796 22T 260 450
a8 Air Inlaker & Exhaust Systom 12,310 264,415 188 095 1] il 452,612 o 96,524 845,136 84,514 L RinE]
) Pinie Hangans 3,963 A5 B8O 102,143 1] q 257,71 i} 108,357 A0, 090 A6, 60a 45 542
al Purrgs a4%2 10,653 117 356 1] il 127,817 i} 16,844 143,761 14,375 168,137
a1 Enggirez Aoam Pumps - GURG B&a 12,224 94 586 1] L] 106,210 i} 10,555 196,145 12615 137 B0
ag Fira hsin - Machinery Space by wolum ] 4,556 TR0 o a 12,175 o 233 19,008 1,801 20,509 B
o Fira i - Dok House by velure (ing 42 8 1504 o a 2,404 ) 1,548 3,753 75 4128 -
T Firar Main - Dock Araa Waathar & Bile 3,245 9,700 116,581 1] L] 166,201 W] 104,650 240,811 24,083 9,414
a5 Fire Supprassion CO2 Systam with Pig 11 15,270 74,104 o q 89,374 0 22506 112,280 11,220 123,50
a6 Fire Supprassion Foaam Systam wih P 444 4,534 44,185 i} a £3,723 ] 14,301 004 B,B00 74,025
o7 Digtilier (drinking water) Equinmant 181 3,452 12503 1] 4 126 254 i} B192 131,456 13,146 Td4 B2
102 Frosh 'Watar, Plumbing & Sevwarag po 13,505 290,043 400,366 il a 729,458 o 436,140 1,164,598 116,460 1,581,068
104 Suwage Traatmant Systeen ] 5,636 A3 BE0 o a 65,3497 o B85 63,701 6,370 0,072
105 Garbage Disposal System 8 5,634 B2 il q 13,568 ] 305 2573 bl 24,500
10% ‘Winchas & Warping Gaar =] 10,2149 E7 536 1] il 50,454 o 16,578 24,83 2,483 94,316
10 Anchor Gesr 11 2176 40 5a0 1] 4 42815 o a.2654 A6,07% 4,608 0,587
11 Ausiary Machinery ] 3,442 B2 ag i} a 63,261 o E153 £,424. B, B2 T, WS
12 Tools & Instrumants G5 19,859 TE 840 o il ab, oy i} 29,743 126, 4495 1EE5D 138,045

Company Confidantial Infarmation
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SWBS Group Summary Report (SUM02)

SPAR Associates, Inc.

Page 10f1

Project Range: @t Group Range: o o 22277777
Labor Hours  Labor Cost Material SubGon  Equipment Direct Indires?  Tatal Total
Group Description Cost Cost Cost  Cost Taxes Cost  Cost Brofit Price

1 Hull 606,107 12997708 7,476 450 ] a 20 AT, 150 0 19495551 45,970,762 JEETOTE  4,867,0
k3 PI'DFI.I!HM 54,000 1,158,920 22, TE0 B o a 5 G20, 445 i} 1,739 B0 26 550, 125 2 BaE 032 20,226 15T
3 Elecizal 5,620 190,774 1,58 510 it a 1,303,300 i 11,160 1,564 550 166 468 1,721,013
4 Elecwonics & Mavigation 4,000 0, 2 1,206 645 ] a 1411,559 o 128,880 1,540,449 164,045 1,604 454

3 Ausillary Syslems G217 1,340,724 2,382 G0 ] a 6,733,355 o 2011, 086 7,744,441 TT4.484 8,618,885 :
B Cuntlit & Fumnishings 50,747 1,090,058 3,385 515 1] a 4,485,557 o 1,635,067 6,120,714 12,071 6,732,785
Lo S Cost Estimate.Repo ... vl o ..
B Technical Support u mm@w QS S I m a e.ﬁ? e @50 BTG 3, 04, 251 GGG 7,855,075
] Shipyard Sandoes 117,307 2 519,753 1,102 067 i a by ] 1] 3,77, 4 T.401,473 Jam, 147 8,141,620
10 Fees B Insurance 0 0 16177063 ] a 1B177.063 o i 16,177,063 1,617,708 17,708,769
Construction Totals #rr.4ra  21.801,4357 57,822,443 a o 8,503,680 O 32ETAISE V12676005 11,207,604 124,182,659
91 Preliminary Design 1138 161,335 o 0 o 161,335 0 0 161,335 16,133 177,468
7 Functional Design 20,457 2 /126,305 o ] a 226,305 o 0 2,026,305 202 53 2,220,435
Transitan & Detail Dasign 108,162 10,551,544 [ o Q 10,531,654 o a 10,531,694 1,063,168 11,684,763
24 Produstion Planning & Scheduling 34,0634 3.201,124 il ] a 201,124 i 0 3,291,124 39112 3,520,535
26 Purhssa Specs & Suppart 4,545 438,817 il o a 430817 o a 430,817 a4 a2 482,658
® IS 2573 218,400 il o i 218,400 il a 219,400 #1841 241,348
28 Conract Engineering Managenent 23,0545 2417163 2,067 S0 ] a 6,304,770 o 0 5,384,770 BB ATT 5,523, 247
Non-Recurring Totals — 1g8,47a 16008 748 2,887 50T 1] ] 22083,351 ] o 23083381 2008338 24,250,686
Non-Recurring & Construction Totals 1172541 41067182 60,080,048 o o 1 ESEEn O amevaise  BIRIET  134R2E n4ndz2ase
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- The models estimate both

—_ ‘recurring and non-
recurring costs
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Mon-Recurring Costs (Does Not Include Overall Management Fee, If Applicable)
2012155

Thousands

Mo n-Recurring Costs (Does Not Include Overall Manage ment Fee, If Applicable) 2012U55%

. § o &
ﬁ@i‘ @‘@\* & @5?‘ \;P% éﬂeﬁ} %\ff kla'ﬁ & 3 S1E,000
; o o q;a‘ & G o B
& & % éf’é \?.g.‘\ & 5‘55 &8 e E W Jigs, cradles, & Templates, Tools & Instruments
Qp,p"’ - o o & o ¢§B ] g 516,000
@b i\q& Qbﬁ {g} Lnés ¥ Miscellansous Material & Suppaort:
I & e g
514,000 < W Contract Detail Design Package

¥ Contingency Labor:

W Contract Engineering Mansgement

W L5, 5pares B Load Items

B purchaze Specs & Support

B production Planning & Scheduling

W production Engineering & Construction Drawings

™ Functional Design

W preliminary Desizn

W Bazic Ressarch - Concept Design

ASSOCIATES, INC.



Price Breakdown - Lead Ship 2012U5%
5350
g
2
=
5200 * Cost Risk
“ Prime Contractor Management Fee
™ Margin, Bonds & Insurance
5250 ™ shipyard Services
= Technical Support
= armament
5200
= pgutfit & Furnishings
= auxiliary Syste
5150 = Electronics &1 £l Lead Ship Labor Hours
B Electrical 600,000
¥ propulsion
5100
W Structures 500,000
¥ Non-Recurring
§50 400,000
5 300,000 =
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540

Millions

535

530

525

520

515

510

55

50

Material Cost - Lead Ship 2012U5%

B material CER Cost Risk

W 5 Material

s200

w
Ir
Milllans

5180

—
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Lead Ship Price Breakdown - Not Including Mo n-Recurring 2012U55%

% Margin, Bonds & Insurance

" Shipyard Services
¥ Technlal Support

o armanment
B gutflt& Furnkhings

B awxlllary Systems
B Electronles & Navigation

¥ Electrical
® Propuklon

N Structures




% Margin - = Mono Hull ROJCON/PAX Cost Model
M ark- U - = (Model Version March 2003)
Y Changs Ordsrs ZED |m KWNON-RECURRING COSTS
W Frogram Cosis - £ Ehilp Typs: Warshomn: A IEI:I- Fassarch - Conospi Design| & =
% Design Confingsnolss 200 |= HET D RO-CONT A INER CARRIER - Langs Dte o 15-Kow10 |Frenminsry esign [ -
UE Yard [ s ZATA
Ericing: [er 8 4BEETTE
Ehlpbuldsr Eoonom bk Mark-UpfDown: B.0% Man-Recurring Englnesring & Proguctlan Plannln IFI' ] 2TET 22
Technloal Wage EMhr:| £ EFE-E 0 Y 7122 |wi/owmrhead EHandard Work Wesk: 40 00 | howr siw ek |Pl ohase fpesos B Bupport - TOTBEE
Producilon Wages SMhr:| = - - e E8 |wiowrhsad Labor Rafes: ILE Eparss B Load Hem s 3 ATEEEE
SO rhead: 12E00 |% 1208 Eanlor Professlons M snagsr ES T1EE |p=r miowr Contrsci Engnssring Managsms| & 1,160,448
Y lEA Labar: - k) 1.20% i T1EE |p=r hiowr Contingsnoy Labaor: £ 1416838
A M aderisl: o0 =% 1208 T ES T1EE |p=r miowr Contreci Deisll Dssign Psokags ES =
WProfl: 1200 | 100% % T35 |per howr Miscslisnaous Matsrisl & Buppord & ESE B4
120% Contingsnoy (welghtsd avsrags) £ T35 |p=r hiowr Jgs, Cradiss, B Templadss, Tool] & 1,488,582
TOT AL HOH-RE:URFING COET &: ] 16261481
Kevy CHER Mo Froft not inclhedey
Jones Act Prembum M ateris] Fssdor: Yas 1.1& | Ehlpyard Fan/Assy Modiss
Current vear:| 2012 Enipyard Teoh Support Labor Facdor: 100y |He Bt Modales E=im ared 5 chedules
ﬁ Addibonal M adsrisl ool sdion | 100 |1.000 =nons Fdeal Produciivily Fasdor: A0 00 1.000 | Esi Datsll Englnesring Timas: 1200 |Moniks
Ehipyand M aterisl Cosd Fasdor:| 100 [MIL 3FEC Pram =13 Duifl Produaiivily Facdor: 4000 B 1000 | Est. Consirucilon Tims: 1200 |Monihs
Combined Warerzl Cos Facmr: 1.0 | On-Elook Paint Fsofor: 0SS 00 |40 ¥ Howrs O'n Black Ousrisp: 1.00 |Monihs
AM ZMenMonih: Z4E onths
SWES Walght M-Hrs M gdular | Progusitian 5 5 5 GERA 2072 5 EEA £ Profit i3 i3
G raup M Tans Por M tan M-Hrs M-Hrs Laihar Ovarhead |Lahor Only| SMaterial Marzrlal Only |Labor =M afarial Total Cum T otal
Sructurss T 11, 1481 &T. 18 = 702848 15803804 10504758 - 10,850 742 213 143 E517.70% 51435514
Fmpulslan 2 5820 TIZ 08 < 102 204 Z7RE T30 24030487 - 20 209 R05 805, 033 4454117 41855090
. El=ctrical 3 1, &8s 3 2R &2 = #2404 1 faza11 1453014 - 8,347, 185 128 044 1,090,747 10,180,301
El=cironic 5 8 Navipatian & 147 37821 = & 030 10 seE 138807 - 1,407 081 28 181 201,775 1553223
Auxilary Sysisms -] 2500 287.05 = 122171 2342785 4170457 - P.000 008 181, 055 018285 18515470
Dutfit & Fumishlngs a T2 0 188 54 = 120,808 2827748 4. 784883 - 11 488 274 220 224 ZA3IS 558 ZIT44E03
s Armam et 7 - - - - - - - - - - -
- ) Techalcal Suppart a TEW% & 12 73534 2473037 2320107 - 25,000 SO0 655402 B11TLES
= Shipard Sarices g 1E.5% 1024 147171 4,028,807 5033502 - 4. 182 515 A3, 850 1599176 14225645
R Margln, Bonds & Iasurance 0 - - - - - - 10,228 7EE 304 5325 Z353355 213 e54E |
== -
- Nan-Recusring Costs % Tofal Lead Ship G1-TMa 163 180,285 | 5 13,318645 | = - - 2,732,836 | 5 - 1E7EA7E | 8 dA7EzemER | s 207,227,659 o
Technloa! Suppart: 4£.17%| Progucrlan § Coss Esilm atsd Cosifor Prime Contractor Managemeni Team: | & - —
Shipyard Servioes: 10.17% | Producilon § Costs Over-All Pragram M anagement Fee: | 0o 5 -
Faes & Insuranog: 14£.95% | Progucrlon § Coss Totsl Price w Hh Prim s Condractor Mansgsmeni:| § 2073227650
Naon-Recurring Coss: 11.94% | Productlon § Costs Est. CongructlonTechnology Rlsk: | § 22419676 |win Profit
Progustlan Costs{T1-T): | 5 146,700,627 | 7T 3| GR 1-10 Estlm amd Overlap Rework Risk: | § 160,002 |wio Profir
Produotlon Hrs AL 8W: a1 [k Est Shlpyard Exparlence Risk:| § I4.37TE,TES |wio Profir
0E% [ Englonearing Parformance RIsk: | § 31768171 |wio Frofir
Proguction Schegule Cost Risk: | § 228,124 |win Profr
Tota! Price wirth 100% Risk: | § PE7.440528 |wio Profir

ASSOCIATES, INC.



Instruction Fill in light gray data fields

Tanker & Product Carrier Cost Model

indicated with red characters. The model will

(Model Version March 2007)

provide the remaining information.

Summary Non-Recurring Costs

References in blue refer to additional Ship Type: Version: - Basic Research - Concept Design $ -
information available on indicated worksheets. 35,000 DWT Product Carrier Date: |25-May-07 {..HP.*A‘.IN;‘ Contract Design Validation $ 39,071
Functional Design $ 533,964
Production Engineering & Construction | $ 4,961,958
rcing: Non-Recurring Engineering & Production Planning Production Planning & Scheduling $ 384,601
Technical Wage $/Mhr: | $24.42 I $ 54.95 le overhead ftandard Work Week: 40.00| hours/wee Purchase Specs & Support $ 97,676
Production Wage $/Mhr: | $20.28 [ $ 45.63 [w/ overhead abor Rates: ILS, Spares & Load Iltems $ 48,838
% Overhead: || . $ 120.00 |per hour Contract Engineering Management $ 175,003
% G&ALabor: || R ate S & E S C al atl O n $ 95.00 [per hour Contingency Labor: $ 233,054
% G&A Material: || - - $ 75.00 |per hour Contract Detail Design Package $ -
% Profit: 10 [% 110% | Clerical $ 50.00 |per hour Miscellaneous Material & Support: $ 1,483,729
% Contingency Margin 10 [% 196%| Contingency (weighted average) $ 89.47 |per hour Jigs, Cradles, & Templates, Tools & Insf| $ 832,151
[ TOTAL NON-RECURRING COSTS: $ 8,796,232
Jones Act Premium Material Factor: No 1.00 |
Current Year: [ 2007 Shipyard Tach Sunnart Lahar Eactor [ 1 00NN 1See Shiovard Estimated Schedules
Additional Material Escalation: 1.0000 |1.000 = none = . Engineering Time: 4.0000 [Mmonths
Shipyard Material Cost Factor: | 1.0000 |MILSPEC Prem.=: P ro d u CtIVIty F aCtO rS onstruction Time: 8.0000 |Months
Combined Material Cost Factor: 1.0000 Overlap: 2.0000 |Months 0%
566 Months 0.0%
| - ucti 1
Group MTons Per Mton Efficiency M-Hrs Labor Overhead abor Only $ Material Material Only Labor + Material Total Cum.Total
Structures 1 6,775 45.48 1.00 308,146 6,249,202 7,811,503 - 6,769,178 676,918 2,150,680 23,657,480
Propulsion 2 389 26.31 1.00 10,228 207,433 259,291 - 5,587,300 558,730 661,275 7,274,029
Electrical 3 189 105.23 1.00 19,921 403,999 504,998 - 2,812,174 281,217 400,239 4,402,627
Electronics & Navigation 4 11 359.89 1.00 4,000 81,120 101,400 - 1,194,694 119,469 149,668 1,646,351
Auxiliary Systems 5 762 236.75 1.00 180,316 3,656,812 430
Outfit & Furnishings 6 834 82.30 1.00 68,629 1,391,799 483
e : T : SWBS Summary Cos :
Technical Support 8 - 4.95 7.5%)| 44,343 1,082,858 323
Shipyard Services 9 - 9.90 15.0% 88,686 1,798,555 2,248,193 - 1,759,737 175,974 598,246 6,580,705
Margin, Bonds & Insurance 10 - - - - - - 10,139,580 1,013,958 1,115,354 12,268,892
Non-Recurring Costs: % Total Lead Ship G1-7 Man-Hour  s: 10%)| 72,427 | $ 6,480,351 | $ - $ - $ 2,315,881 | $ - 879,623 | $ 9,675,855 | $ 96,818,175
Shipyard Services: 10.03% Production $ Costs Over-All Program Management Fee: 0%| $ -
Fees & Insurance: 18.71% [Production $ Costs Total Price with Prime Contractor Management: $ 96,818,175
Non-Recurring Costs: 14.75% _Production $ Costs " 3 "
. Estimated Rework Risk: $ 964,930 |w/o Profit
S u m m ary Cost R |S k 0.80 Est. Experience Rating (0-1): | $ 11,633,942 |wio Profit
0.75 Engineering Performance (0-1): | $ 17,474,560 |w/o Profit
Production Schedule Cost Risk: $ 2,142,676 |w/o Profit
0.850 0.950 Construction Cost Non-Recurring
Lead Ship 1 100.00% 0% 724,270 | $ 14,871,778 | $ 18,589,722 | $ - $ 41,598,901 | $ 4,159,890 | $ 7,922,029 | $ 87,142,320 | $ 9,675,855
#2 Follow Ship: 2 85.00% 5% 615,630 | $ 12,641,011 | $ 15,801,264 | $ - $ 39,518,956 | $ 3,951,896 [ $ 7,191,313 | $ 79,104,439 | $ -
#3 Follow Ship: 3 77.29% 8% 559,799 | $ 11,494,618 | $ 14,368,272 | $ - $ 38,350,816 | $ 3,835,082 | $ 6,804,879 | $ 74,853,666 | $ -
#4 Follow Ship: 4 72.25% 10% 523,285 | $ 10,744,859 | $ 13,431,074 | $ D $ 37,543,009 | $ 3,754,301 | $ 6,547,324 | $ 72,020,567 | $ g
#5 Follow Ship: 5 68.57% 11% 496,611 | $ 10,197,148 | $ 12,746,434 | $ - $ 36,928,161 | $ 3,692,816 | $ 6,356,456 | $ 69,921,014 | $ -
#6 Follow Ship: 6 65.70% 12% 475,829 | $ 9,770,425 | $ 12,213,031 | $ - $ 36,433,275 | $ 3,643,328 [ $ 6,206,006 | $ 68,266,065 | $ -
#7 Follow Ship: 7 63.37% 13% 458,938 | $ 9,423,598 | $ 11,779,498 | $ - $ 36,020,034 | $ 3,602,003 | $ 6,082,513 | $ 66,907,646 | $ -

Estimated Multi-Ship Costs (Includes Learning & Adtated Non-Recurring Costs)

ASSOCIATES, INC.




- The models generate average

— ship costs for multiple-ship
construction programs




Average Cost Per Ship of Series 2012USS

. $350
— 5 ¥ Includes Non-Recurring & Mgmt Fee, If Applicable
£ ~
= o3 B Includes Total Cost Risk
- 53“] = _
5250
- 3
83
U ey
¥ $200
u &
<4
|
. $150

5100

550

Number of Ships In Series

ASSOCIATES, INC.




" Basic design information (ship
characteristics) Is required as input into the
model. This includes dimensional ani
structural data, powering specifications, and

-:agialls of speual equment and functional -




Information n |
sets of default assumptions and functional
relationships.

e

NOTE: Any default values used by the mo
should not be regarded as having been
""Hvalldated by any formal naval archltectural




Characteristics

ASSOCIATES, INC.

ACCOMMODATIOHS

Ship's Crewy Number (MSC)

Accommedations Areas (Berthing, Sanitary, & Mess Areas)

Commizsioned Officers

200

S

1000

SAMPERS

w0

PAY

S

SOMPERS

han-Commigsioned Officers

PAX

SOM

SOMIPERS

PAY

SAM

SAMPERS

PAXY

SOM

SOMPERS

Cwvernight Passengers

PAY

SAM

SAMPERS

PA&Y Daytrippers

PAXY

SN

SOMPERS

S

SAMPERS




Defining
Structural
Components
with Material
Codes




Wide Selection of Type Structural Materials to
Assign to Structural Components




Wide Selection of Type Propulsion
& Electric Generation Systems




Wide Selection of Ship Systems &
Support Services from which to

Choose:
Electric Systems Electronics:
*Electrical Generation *Exterior & Interior

.Cable & Hangers Communications

«Appliances & Electrical Navigation Systems

Components *Miscellaneous Electronics

sLighting




Auxiliary Systems:

* HVAC

* Engine Room Piping (fuel, Lube,
Cooling, Exhaust)

* Bilge & Ballast Systems

» Habitation Piping (Potable &
Sanitary)

* Fire Protection Systems

» Cargo Piping Systems

Outfit Systems

® Exterior & Interior Coating

» General Hull Outfit (Rails,
Stanchions, Davits, Insulation,
etc.)

» Rescue & Life Saving Systems
*Cranes, Lifts & Elevators

* Machinery Space Outfii

» Superstructure Outfit

« Accommodation Outfit

* Fire Fighting & Pollution
Control Systems

» Hydrographic Research
Equipment




Technical Support Production Support:

*Planning & Program Management » Material Control

* Production Engineering Support  Quality Control
» Tests & Inspections » Supervision
« Contract Administration * Production Services

All CERs can be modified, added or deleted
by the user.




Cost Estimating Relationships

The cost estimating relationships (CERSs) used in the
cost models apply to a generic mid-size commercial
U.S. shipyarc having reasonably productive
manufacturing and assembly facilities, and technical
and management competence.

The CERSs are based upon a comprehensive analysis of
U.S. shipbuilding costs gathered from SPAR’s working
experience with a variety of shipyards, large and small,
commercial and naval contractors.




The generic CERS are based upon a notional modern
mid-size U.S. commercial shipbuilding facility having the
following general operating characteristics:

a) Current technology CAD and resource planning and managemeststems
b) Moderate levels of pre-outfitted hull block and module onstruction

c) N/C plasma plate cutting

d) Automated panel line

e) Large hull block assembly hall

f) Automated shot blast and painting facilities

g) Steel manufacturing capacity of approximately 20,000 MTONSs (steer
equivalent) per annum.




Productivity Factors

Productivity factors may be applied to the
generic commercial shipbuilding CERS.
They are based upon a cross-industry
analysis of cost performance data collected
from various sources.

Separate factors may be applied for
structural work, outfit and technical.










Material costs also
can vary, depending
on the type of

shipyard. Mil-Spec
materials are

generally regarded
as being of higher
standards, such as
for added shock
protection.




The cost models provide special
features for additional cost
savings build strategie




The efficient shipyard pursues strategies
that maximize productivity of the assembly
processes:

0 Maximize under-cover work

o0 Maximize down-hand work

0 Maximize assurance that correct material is available on timetpport
production

o Minimize material handling and storage requirements

o Eliminate all instances of non-value labor costs

o0 Maximize access to work for not only the worker, but also the symblmaterial for
the worker

o0 Minimize number and complexity of parts

0 Maximize opportunities for repeatable standardized parts and assemblies
o0 Maximize responsibility and problem solving down to the worker level

35



Modules can be developed In a
wide variety of ways:

o Qutfit and equipment modules,
 Hull assembly blocks,

o Outfitted hull blocks, and

o Qutfitted panel assemblies

36



Typical Hull
Modular
Blocks

37



Expanded use of modules carry the
concept of early stage construction cost
savings even further.

On unit outfit may be as small as a single piece of equipment
mounted on its foundation and ready to install on panel, on bl
or on board.

Or, on unit outfit can be a complex assembly of equipment, piping,
electrical and other systems all pre-mounted on a support
structure.
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Accommodation Module
Turbocharger Lube Oil Module

Alfa Laval Module Lube Oil w/Pumps Module Westfalia S  eparator Module
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Hydrophore Module Sewage Treatment Module

Refrigeration Compressor
Module
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The cost models offer options
for developing cost estimates
that reflect significant savings
potential from extended
modularization of design and
construction







Cost Escalation

Material costs are summarized and
escalated to a commorbaseyear value.




All materials
and equipment
escalation and
forecast for the
future using
commodity-
basec
escalation
tables that are
updated on a
regular basis.




Contingencies

The models allow for defined contingency costs for
the following:

e Systems not yet defined or so far left out of the
details;

Limited owner changes; and

*Any design margin traditionally allocated for a
preliminary design.




Cost Risk

The cost models generate estimates of
cost risk.




The cost models break out cost risk Into
flve primary categories:

1. The production cost risk for labor and material.

2. Cost risk of rework due to immature engineering.

3. The inexperience cost risk that may be associated wi
shipyard that has not built this type of ship before.

4. The cost risk when detail design, engineering and
planning cannot complete quality work in time to meet
production schedules.

5. The cost risk due to production schedules are so short
that excessive manpower must be applied to meet a
planned delivery.

+
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Estimating Manpower
Requirements

The cost models automatically generate
estimated engineering and shipyart
production manpower requirements.

This is a good cross-check on the defined
schedule and the estimated labor hours.




Production Manpower Distribution
Over Construction Period
(Not Including Non-Recurring Costs)
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Design Trade-Off Studies

The model can quickly generate
costs across a wide range of ship
design parameters, materials
alternatives and propulsion system
options.




The model can quickly
compare the cost of
various materials and
their weight
characteristics.

Both of these variables
Impact the cost per
available payload of the
design displacement.




Annual Operating Cost Forecasts

For the specified trade route and
business plan, the model summarize
the annual operating costs per ship.







The model
summarizes
the annual
cargo
throughput of
the trade

route business
plan.




Required Freight Rate
Evaluation

The models compute the required freight rate (RFR)
necessary for the shipping company to recover its
capital and operating costs.

The RFR is broken down by its component costs. This
rate is based not only on the trade route characteristics,
but also the anticipated cargo carrying capacity, the
amortized capital costs, the operating costs over the
route, and the estimated port charges for loading and
unloading, etc.




Estimating Required Freight Rates:
per Unit, per ton, and per Mile







Freight Rate Trade-Off Studies

Required Freight Rate Is sensitive to a
number of different cost variables. In
summary, It includes both capital and
operating costs to carry variable
payloads over variable distance and
speed of transit.




As changes
occur to
fuel costs,
the model
can quickly
identify
their

impact
upon the
RFR.




The RFR is directly
affected by the
amount of cargo that
IS transported over
the trade route.

Full ship capacity
translates to a lower
RFR.




RFR Is affected by
the amount of time
that the ship spends
out of service.

The more days the
ship is not working
the trade route, the
less time is available
for maximizing its
cargo carrying
potential.

With fewer trips, the
RFR will be higher.




Similarly, RFR is
very much affected
by the amount of
time spent in port.

The greater the port
time, the less time is
available for making
additional trips over
the route.

With fewer trips, the
RFR will be higher.




The RFR is directly
affected by the ship
speed over the route.

The faster the speed,
the more cargo can
be transported on an
annual basis, thus
decreasing the RFR.

There is a point, however, where the RFR begins to
Increase with additional speed. This is the poinwhere
the operating cost of additional speed exceeds thest
benefits of carrying more cargo over time.
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Since capital costs
are high, they are a
major component
of the RFR.

Capital costs per
ship can be reduced
from a series ship
construction
program.




Capital costs will depend upon the type of shipyard that
builds the ship.

These differences can be seen to be reflected in the RFR.
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As changes are made
to the ship design,
the model can

quickly identify their
Impact upon the

RFR.




Other variables may be evaluated,
such as financing costs, terms and
conditions.
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