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SPAR’s Estimating Cost Models
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PERCEPTION ESTI-MATE is a powerful database-
oriented estimating system within which the user can
store a wide range of cost data (cost estimating
relationships, or CERSs) to generate estimates at any
level of detail.

Typically, these CERSs reflect the user’s own cost
experience and the way it does business.

Options are available to purchase a comprehensive set
of generic CERs for either new construction or ship
repair or both.




The SPAR Cost Models are pre-developed cost 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.
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The SPAR Cost Models are used to
estimate concept and preliminary ship
designs.

The cost models permit quick
assessments of costs, risk, and
design/mission trade-off and build




The models provide a range of
structural and powering selections to
predict costs and various performance
characteristics.
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Separate models are available for
different hull types (Mono-Hulls,

Catamarans and Trimarans).

Special variant mono-hull cost models include:
» Tankers & Product Carriers

« Ro/PAX/Container Carrier Ships

« Patrol Boats, Cutters & Frigates

» Research & Hydrographic Vessels
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The cost models substitute default ship
design parameters developed from
statistical data analyses until actual
design data can be determined.

In this way, the cost estimate can follow
the design evolution and can produce
quickly cost changes due to design
trade off alternatives.
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Costs are generated at relatively low
levels of detail and summed
according to an abbreviated Ships
Work Breakdown Structure
(SWBS).

Reports are available in various
levels of detail, both tabular and
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Detail Cost Estimate Reports

Cost Labar Labor  Material SubCon Equipment  Direct Taxes Indirect Tatal Profit Total *
Item Description Hours Cost Cost Cost Caost Cost Cost Cost Price
Fraject BASE Basedine JHEV Wave Fiercing Catamaran
Group 4 Elestronics & Navigation
Center 5Y - Shipyard Produiction Departments

75 Elctranic Navigation Aidaes (Lights an a a 18357 o Q 18,557 1] a 18,357 1,536 20,182
76 Elsetranics nstalkation Labor Hours 4,000 BE, 520 o i} a a5, uag 1] 120,200 214,800 21,480 5,
77 Degausing Systeen a a 105D 1] a 10,608 [} 0 50 1,061 11,670
Group: 4 Tatals 4,000 B8 520 1528, 648 o a 1,411,868 L1} 128,800 1,540,448 154,045 1,684, 494
Growp & - Auxillary Systems
Center  5Y - Shipyard Production Departments
7a Ganeral Ship Vanlilation 3,189 60,716 108,781 1] a 176,428 1] 103,074 araTE 2757 i L]
ai Cailing Mourted Haal Pumps for Pass 10,2549 230, %57 a2 171 1] L] TER B3 i} 330,650 1,083,088 105, 309 1,202 a7
| 4 Enjgires Hoam Wanlilaton 1,064 40,08 61 536 1] a 51,574 [} 0,068 761,733 76,173 BN G
‘ a3 Dinsel Fuel System ara 8,008 BTG 1] a 41,204 1] 12,012 53 245 5,230 B8, 525
84 Luba il Syt 185 4,004 16,176 1] a 20,180 i} £,008 5,105 ZE1G 28, 00
- a5 Seawaler Sysinm s 4,525 S0 V] a 14,504 i} 907 1,546 2155 23,701
86 Hilga Systom B854 A4 B01 B44.007 1] a 528,638 0 126,751 FEE, 200 7BE2 B0, A8
a7 Ballaz! Syglem .47 7822 4357 [i] b} 117,243 1] 110,432 297 796 a2 77 260 450
a8 Air Inlaker & Exhaust Sysiom 12,310 254 416 188 0 V] a 452 612 i} 96,524 845 136 84,514 4 049
o Pigr Hangpans 3,083 A5 650 102,143 1] a 257,77 [} 180, %57 A6, 090 A4, 504 4365 42
1] Pumns 432 10,653 117 356 1] a 127,917 [} 16,844 142,761 14,576 168,137
a1 Engiree Aoam Pumps « GUNG ] 12,224 44 586 1] a 104,810 i} 10,558 196,146 12615 137 G0
a2 Fira Wain - Machinery Space by wolum g ] 4,555 T A 1] a 12,176 1] B339 19,008 1,501 20,508
= Firar hsin - Dock House by volurma ing 42 &4 1504 o 0 2,404 o 1,548 3,753 475 4,128 -
T Fira Main - Dack Araa Waathar & Bily 3,245 4,700 1165581 1] a 186,281 1] 104,650 240,811 24,0403 Fi9,514
=17 Fira Supprassion CO2 Systam with Pig KAk 18,270 74,104 1] L] 49,374 o 22506 112,280 11,228 123,508
i Fira Supnnession Foam Systam with P EERY 49,634 a4, 185 1] a 53,721 1] 14,301 AL [ T4, 05
a7 Digtilier (drinking water) Equipment 181 3,452 12503 1] a 126,254 [} E192 131,456 13,146 44 G2
103 Frush Watar, Flumbing & Sevwarage po 13,605 240,093 436 366 1] a 724,458 i} L35, 140 1,164,548 114,450 1,281,064
104 Sewage Traalment System 250 5,536 4% A5l o a 55,347 o B3O8 53,701 6,470 T, 072
108 Garbage Disposal System 264 5,636 8432 1] a 13,958 1] 0305 AT 2.7 24,600
109 ‘Winches & Warping Gaar ] 10,8149 B7 536 1] a 50,454 1] 16,378 24,83 2,447 43,015
10 Anchor Gesar 11 2176 40 540 1] a 42815 [} 3,264 A6,07% 4,608 B0,6ET
11 Auscliary Machinery ] 3,442 B8 i} a 53,061 1] B53 £,424. B, B2 75, S
12 Toals & Instrumants G5 149,859 76840 o a ab, 7oy [} 24,743 126, 4495 12650 158,045

Company Confidantial Infarmatian
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SWBS Group Summary Report (SUM02)
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Project Range: o o Group Fange: 0 w ZZITIIT
Labor Hours  Labor Cost Material ~ SubCon  Egquipment Direct Indirest  Total Total
Group Description Cost Cost Cost  Cost Taxes Cosl  Coat Profit Price

1 Hull GUB07 12907700 7,476,480 o o 20 ATA, 1 D 6485653 98,970,762 JHHTATE 43,067 030
2 Propukion 54,000 1,158,520 22 TE0 B2 o ] 28 930, 445 1] 1,730, 80 D6 550, K06 2 5EE 032 20 228 ey
3 Elecical 6623 120,779 1,262,510 o 0 1,383,389 o 181,169 1,558,568 166 456 1,721,013
4 Electronics & Mavigation 4,000 85,520 1,325 545 o o 1411558 o 128,2080 1,540,449 164,045 1,508,404

3 Ausillary Systonns £2.417 1,340,724 4,380,530 o a £,730,355 o 2011,088 7.744,441 T84 1,518,085 :
B Curtlil & Fumnishings 50,747 1,080,008 3,055 519 0 ] 4,405,657 o 1,635,067 6,120,714 1zan &,722,785
S S Cost Estimate Reports ... .. s o
1 Tethrical Suspert u mﬂ]a{y Qs S 'm por 3,560, 676 596, 251 650,626 7,355,078
& Shipyand Sorvces 17307 2518,763 1,102,067 o a 3521429 o 3,779,644 7,401,473 740,147 8,141,620
1w Fees & Insurance a a 16,177,063 o a 16,177,053 o a0 16,177,083 14617.706 17,704,769
Construction Totals 77,470 21801457 57,822,443 o o 78,803,880 0 3BETAIEE 112,876,006 11207604 124,163,638
21 Praliminary Design 1136 161,335 o 0 0 161,335 0 a 151,335 16,133 177,468
22 Functional Design 20,457 25196,305 i o o 2,006,305 o 9 2,600, 305 202 631 2,200,055
o Transition & Dtail Dasign 104,162 10,531,594 1] ] a 10,531,594 o q 10,531,604 1,063,168 11,684,763
24 Produston Planning & Schaduling 34,008 3:291,124 o o a 3.281,124 o a 2,291,124 290,112 a,680, 235
25 Purchasa Specs & Suppart 4,545 438,817 il o a 438.m7 o a 430,817 43002 483,558
m IS 2573 218,408 0 1 o 215,400 o a 219,400 21,941 241,349
28 Conract Enginering Manageent 23,856 2417.163 2967 507 o 0 6,384,770 o 9 6,384,770 538,477 5,523,247
Non-Recurring Totals 188474 1g.008,745 2,867,607 o L 22053351 o 0 22,083,381 2208338 24,250 665
Non-Recurring & Construction Totals 1172844 41067962 0,050,048 o & 101,857 EN 0 aseross 194,620,087 13492550 140,022,326

ASSOCIATES, INC.
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The models estimate both
recurring and non-
recurring costs




Mon-Recurring Costs (Does Mot Include Overall Management Fee, If Applicable)
2012U55%

Thousands

Mo n-Recurring Costs (Does Not Include Overall Manage ment Fee, If Applicable) 2012U55%
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Price Breakdown - Lead Ship 2012U5%
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Material Cost - Lead Ship 2012US5

540
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Lead Ship Price Breakdown - Not Including Mo n-Recurring 2012U55%
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% Margin - = Mono Hull RO/ICONPAX Cost Model
M ark-Up - = (Meadel Version March 2004)
W Changs Ordsrs ZED |®m MON-RECURRING COSTS
W Frogram Cosis - o Ehip Typs: Warshon: A IEllll Rassarch - Conoapt Design| & =
% Design Confingsnolss [l LY [ HEC RORO-CONT AINER CARMIER - Largs | D | 18- Mow1D k] =
WE Yard t 2122804
Prcing: ing & Consir| & 4866776
Enlpbulider Exonom bk Mark-UpfDown: 00 Naon-Resurring Englneering & Progucrlan Plannaln IPI'I uoilon Flanning £ foheduling & 2TETR2E
Taohnlosl Wags SMhr: E- -t TIEE |w/overhiessd Eandand Work Wesk: A0 00 |Rior siw ek ||’II.II- Epeos & Bupport -] TOT 888
Producilon Wags £MEr: T38| E1.E2 | w /! ovsrhesd Labor Raies: ILE Eparss B Load Hem s - ATEER2
SO rhead: 12E00 % 1208 Fanlor Profes skonslM snagsr -] T1E% |par howr Contrssi Bng g Manageme| & 1,160,448
%EEA Lanar; — = r20% | Engmesr % T1E5 |oar how Confingsney Lador: % 1416838
OB A M aterial 200 |% 125% | DeskgnsriDrafispsrson/Plannsr ] 7332 |par howr Contraot Defall Design Packags | 8 -
Wrraf: 200 |% 1203 Charical £ TL1EE |p=r howr Misoslsnsous Materisl & Buppor] & ESE D44
120% | Conth iw averags) ] 7332 |par howr Jgs, Cradiss, £ T 5, Tool) 8 1488882
TOT AL HOH-RECURRIRG COET & £ 16861 481
Ky CHIER o Proft mot includey
Jonss Aot Prem um M atsris] Fastor: g 118 | Ehlpyand Fab/assy M odiss
Currsnt veur:| 20412 Shlpyard Teok Support Labar Fasdar: qg0og |Ho Exd.Modules E =tim ared 5 chedules
AddHsonal =il Escalailon: 1.0 |1.000 =none Fdeal Produciivily Facdor: 10008 1080 | Esi Dedall Enginesring Tims: 4200 |Monihs
Ehipyand M aterial Cosd Fesdor:| 100 |MIL 3FEC Pram =121 Duifi Produciivily Factor: 415000 1000 | Esi. Consfructlon Tima: 1200 |Monihs
Combined Wareral Cos Facmr: 1683 On-Elook Paint Factor: G500 |40 ¥ Hours On Block Dwesrisp: 100
AM &M snMonih: 24E
SWESE Walghr M-Hrs M agular| Progdusrian k] 5 EGEA 2012 5 GEA & Prafi | ] ]
G roup M Tans FPar M fan M -Hrs M-Hrs Lahar Overhead |Labor Only| SMarterial Marerial Only |Labor =M aferial Tofal Cum .Total
Siruchuras T 1 7481 ST 78 = 570284 15802804 10504 758 - 10,850 782 213,182 5517703 51435514
Fropuls lan 2 5823 102 04 = 102304 270R 1ap 24p3 087 - 23 203, 005 805, 038 4454117 41855090
Electrical 3 1 444 0 2042 = 42404 112411 T 4510714 - 8,347 185 128 pes 1,090,747 10,150,301
Elaciranlc s & Navipatlon 4 {17 37821 = 4,008 100445 138887 - 1,407 081 28 147 201,775 18832229
Awllary Sysisms 5 £50.3 201.05 = 122171 2342785 #1717 487 - 0.oop o004 187,080 016365 15515470
Dutt & Fumishings a TE1.0 T80 54 = 1308048 2037 740 4704882 - 17,488 214 220 3224 IASSEE SITE4E2E
Armmam et 7 - - = = = - - - - - -
Techalcal Suppart a TEW% & 12 73504 2478031 20201701 - 25,000 500 S55402 BENMTLES
Ehlpjard Bardces g 1 £ 3% 0,24 147171 4028801 5033582 - 4 182 515 43,850 1555478 14525645
Margln, Bonds & Iasurance 1 - - - - - - 10, 224 7EE 234 B35 I353355 1354845
Nan-Recusring Costs % Total Lead Ship G 1-7 M an-Hours: 1634 180,285 | 5 12,318,645 | = - 5 - 5 2,332,836 | 5 - 187847E | 8 17eresen |5 207,227,659
Technlsal Suppoart: 4£17%| Productlon § Costs Esdimn aied Cosifor Prime Confracdor Mansgemeni Tesm : | & -
Shipyard Servioes: 10.17% | Producilon § Costs Over-All Program M anagement Fea: | 0 5 -
Faes & Insuranog: 14.95% | Progucrlon § Coss Totsl Prics w Hh Prime Confractor Manasgsmeni:]| 5 207,327,650
HNon-Recurrng Cosrs: 11843 | Producilan § Cos's Ext. Constructlon/Tachnalogy Risk: | § 22 4THE6TE |wio Profit
Progustion Costs(1-7):| 5 145,790,627 | rran|GR 110 Estimatd Overlap Rework Risk:| 5 150,002 |win Prafir
| Froduciion Hrs L gw | 181 | 050 | Est Shipyard Experlence Risk:| 8 243725764 |wa Profr
GE% | Engloesring Parformance Risk:| ¥ F1TEEATE |wio Praofir
Productlon Schaduls Cost Risk: | & 288,184 |wio Profr
5
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. Summary Non-Recurring Cost
Instructions:_Fillin light gray data fields Tanker & Product Carrier Cost Model u a 0 ecu 0StS
indicated with red characters. The model will (Model Version March 2007)
provide the remaining information. -
References in blue refer to additional Ship Type: version:][A ] e Basic Research - Concept Design E
information available on indicated worksheets. 35,000 DWT Product Carrier Date: [25-May-07 | SRAK Contract Design Validation 39,071
| Functional Design 533,964
Production Engineering & Constructi 4,961,958
ricing: Non-Recurring Engineering & Production Plannin Production Planning & Scheduling 384,601
Technical Wage $/Mhr:| $24.42 | $ 54.95 |wl overhead Standard Work Week: I 40.00|hours/wee Purchase Specs & Support 97,676
Production Wage $/Mhr:| $20.28 [ $ 45,63 [w/ overhead Labor Rates: ILS, Spares & Load Items 48,838
9% Overhead:| | - 120.00 |per hour Contract Engineering Management 175,003
% G&A Labor:|_| R ates & Escal at I o n 95.00 [per hour Contingency Labor: 233,054
% G&A Material:| | - n/Planner 75.00 [per hour Contract Detail Design Package -
% Profit: % 110% | Clerical 50.00 [per hour Miscellaneous Material & Support: 1,483,729
% Contingency Margin % 196%| Contingency (weighted average) 89.47 |per hour Jigs, Cradles, & Templates, Tools & | 832,151
[ TOTAL NON-RECURRING COSTS: 8,796,232

Jones Act Premium Material Factor: 1.00 |
Current Year: Shipyard-Tech Sunnart L ahar Eactar: 1. 0000 1See Shinvard Estimated Schedules

Additional Material Escalation: 1.000 = none = - . Engineering Time: 4.0000 [Months

Shipyard Material Cost Factor: MILSPEC Prem.=1® P rod u Ct I V I ty F acto rs onstruction Time: 8.0000 [Months

Combined Material Cost Factor: Overlap: 2.0000 |Months 0%

566 Months 0%

s apor roduction Toll

Per Mton Efficiency M-Hrs Labor Overhead Labor Only $ Material Material Only Labor + Material Total Cum.Total
45.48 1.00 308,146 6,249,202 7,811,503 - 6,769,178 676,918 2,150,680 23,657,480

389 26.31 1.00 10,228 207,433 259,291 5,587,300 558,730 661,275 7,274,029

189 105.23 1.00 19,921 403,999 504,998 2,812,174 281,217 400,239 4,402,627

11 359.89 1.00 4,000 81,120 101,400 1,194,694 119,469 149,668 1,646,351

762 236.75 1.00 180,316 3,656,812 430

o S B B SWBS Summary Costs =

- 4.95 7.5% 44,343 1,082,858 323
Shipyard Services - 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 B - - - - 10,139,580 1,013,958 1,115,354 12,268,892
Lead Ship Totals: 8,960 80.83 724270 | $ 14,871,778 18,589,722 41,598,901 4,159,890 7,922,029 87,142,320 87,142,320

Non-Recurring Costs: % Total Lead Ship G1-7 Man-Hours: 10%, 72,427 | $ 6,480,351 - 2,315,881 - 879,623 9,675,855 96,818,175
- N o - - - ;

Structures

Propulsion

Electrical

Electronics & Navigation
Auxiliary Systems

QOutfit & Furnishings
Armament

Technical Support

[

olo|~N|o|o|s]w]|n

=
o

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

Estimated Rework Risk: 964,930 |w/o Profit

S u m mary Cost R iS k Est. Experience Rating (0-1): 11,633,942 |w/o Profit

Engineering Performance (0-1): 17,474,560 |w/o Profit
Production Schedule Cost Risk: 2,142,676 |w/o Profit

0.850 Construction Cost Non-Recurring
Lead Ship 100.00% 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: 85.00% 615,630 12,641,011 15,801,264 - 39,518,956 3,951,896 7,191,313 79,104,439 -
#3 Follow Ship: 77.29% 559,799 11,494,618 14,368,272 - 38,350,816 3,835,082 6,804,879 74,853,666 -
#4 Follow Ship: 72.25% 523,285 10,744,859 13,431,074 37,543,009 3,754,301 6,547,324 72,020,567 -
#5 Follow Ship: 68.57% 496,611 10,197,148 12,746,434 36,928,161 3,692,816 6,356,456 69,921,014
#6 Follow Ship: 65.70% 475,829 9,770,425 12,213,031 36,433,275 3,643,328 6,206,006 68,266,065
#7 Follow Ship: 63.37% 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 & Allocated Non-Recurring Costs)

ASSOCIATES, INC




The models generate average
ship costs for multiple-ship
construction programs.
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150 meter 30 Kt Surface Combatant - 12 Ship Construction Series

B =t Design & Construction (Should Cost)
[ Est. Design & Construction wy 20.0% Risk
N E=t. Design & Construction wy 100.0% Risk

Log. (Est. Design & Construction w/ 20.0% Risk)

] 7
Ship Number in Production



150 meter 30 Kt Surface Combatant- 12 Ship Construction
Series

7 7 7, 7, 7 7, - = = <, < < & N
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Production Hull Number {#0 = Non-Recurrinf Design & Engineering)
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100.00 150.00 200.00 250.00
Months After Contract Award (Start of Design & Engineering)
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Estimated Production Schedule 150 meter 30 Kt Surface Combatant (12 Ship

Series
1]
c
2
3 E -
- “
$7,000 56,955
- Cumulative "More Likely" Total Cost -
v
7,1
=] = Cumulative "Should" Total Cost
< /-- 56,295
ﬁ $6,000 - ——Cumulative "Should" Material Cost /
E = Cumulative "Should" Labor Cost
S g '/
‘E 45,000 - = Cumulative 20% Applied Cost Risk
=
o
b}
m
8 $4,000 /
a
3 $3,411
L 53,000
3 , 7
2 / / $3,872
=
(5]
-
% $2,000 / . /
m )
: / / -
: /
e

__..-—-—"'"--

1000 ya
’/;é{/‘ -___________.....—-—-— 5663
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Years After Contract Award
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Estimated Production Schedule 150 meter 30 Kt Surface Combatant (12 Ship
Series)
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150 meter 30 Kt Surface Combatant: 12 Ship Program
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T
Defining Ship Characteristics

Basic design information (ship
characteristics) Is required as input into the
model. This includes dimensional and
structural data, powering specifications, and
detalils of special equipment and functional
areas of the ship.




The models also can generate some
Information not provided by the user from
sets of default assumptions and functional
relationships.

NOTE: Any default values used by the model
should not be regarded as having been
validated by any formal naval architectural
Or engineering review process.

_— ——




Tankers & Product Carriers e |
entry has been provided, the model will use.
35,000 DWT Product Cargier Enter Ship Nama m&?ml ] mmm':"”' Maodel
Metricnts [ Compused } oyoperty engineered determunation for the Dofuk
Huil: |aiven ship design bein Values
LOR, Lergth Overal 165.00 M 18500
LWL Watlerine - M 15548 S4% |LOA 15568 |M
Beam, Molded - M ey 17%|LOA 2831 |1
Depth, Molded - M 1453 % [Loa 55%[Beam 14.88 |
Draft, Design Full Load_ Molded : M 980 6% |LoA 960 |
Cubic Hurmber (UAL x Bearm x Depth) CLNOM) 65658
S, Ship ‘volume indhcator (LW x Beam x Draft) - (=17} 43,247
Ch, Biock Coefficient = COEF 0800
- - SDI, Stip Displacement Indicator (Cb x SVI) UM 3455
h of Machinery Space - ] 1930 | Optional if volume of machinery space is given 1830 |m
ar acte ”Stl CS =omse . Bl e s e e s IR
Volume of Machinery Space - CLiM T& 7.030 |Cum
SuperStructure Deck Area = S 1,052 1,082 [som
Volume of SuperStructure - CLUM 3081 | 3,081 |Cum
Nurrber Decks Below Veather Deck z 5 5
Total Areas of Cargo Decks GME - S0 - = |S0M
Vokime Cargo Decks OMS B cum =] = oum
Average Deck Heights - M 350 3.50 |M
Max Bam Overall at Deck: - M 283 100% [Beam
Transport Factor=[DWT x Speed] HP550] 23946 |UJNR “Viability Large HS Disp| Vessels™
nlspllnnlm
Total Displacement ot Full Load Draft | S| wion | 35,470 [3samaz]wron
Total D imeri i Ful Losed Dratt | [ o | 34,588
Light Ship Weight I ] wion | Bl 247%[Total FL Displ | [z |von
lLight Ship Weight | [_cm [ sse2)
Fuel & Load tems | S wion | (3] 04w [Tolal L Displ [Casan]mren
Fusl & Lo Remms: | [ o | (130)
Totol Payiond Displacemert | T wmon ] 26526 767% [ Totol FL Displ [=sms000 |wron
Totsl Payload Displacemsnt | [ om | 2,165
Cisplacements in balance within 000%
CARGO CAPACITY
Designed Deckspace per MTON Cargo D0 scrTmron 40100 iDetenst 40 SOFTMTON [ sarraron
Dezigned Deckzpace par MTON Cargo SOMMTON 372
—— o Required Corgo Deck Space B SaM 4269% [Estimated Avaiable [ses8t]som
Number of TEUS E TEU : | reu
Number of Vehicles ot Capacty = MO, 1341 1,341.00 |NO
Average Weight per Vehicle - wronea 2000 20,00 |MTOMEA
Average Deck Space per Vehicke SoM 74 p
Liid Cargo Capacty Cum 31390
[ - | em | 211,301

ACCOMMODATIONS

Accommaodations Areas (Berthing, Sanitary, & Mess Areas)

Ship's Crewy Number (MSC)

20

200

SN 1000

SOMPERS

Commigsioned Officers

S -

SAMPERS

Mon-Commissioned Officers

SN -

SOMPERS

S -

SAMPERS

SN

SOMPERS

Cvernight Passengers

S

SAMPERS

PAX Davtrippers

SN

SOMPERS

ASSOCIATES, INC.
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SAMPERS

100.00%




Defining
Structural

ASSOCIATES, INC.

Maten i

Tatal Stn.

*a Cornpd

Structune Weight: | Metric Units " Codello. | WiFac. | HRFactor | $MTOH taDispl.  Cuswature
m-ﬂnml-
Flight Dck - Compasts - MTON 1 1.00 100 |3 1052 0.0% [
Flight Deck - AH-36 - TN 1 1.00 1.00 | § 1,052 0.0 L X
Flight Deck Sponsons - MTON 1 1.00 100 | % 1,053 0.0% L
2 Deck + 3rd Croszoves Deck AH-36 - IO 1 1.00 1.00 | 5 1,053 0.0% ﬂ
diih Dscics i Wing & Canber Hul - TN 1 .00 1.00 | 3 1,052 il l.&'
Droubile Bolboms - Canter Hul - MTON 1 1.00 100 | § 1,052 0.0 X e
Dosiole Botioms - Side Hls - 1 1.00 100 |8 1082 o.0%] o
Shed Plade - Conber Hull AH-36 - 1 1.00 100 |35 1052 0.0% [
Sheell Plade - Shde Hulls AH-35 - TN 1 1.00 1.00 | 3 1,052 Duir R
Trandverse Bhds - Center Ml = WTON 1 1.00 100 | § 1052 0.0r I.E
Transverse Eﬂs-ﬁhls. - 1 1,00 100 | § 1,052 0.0r% ﬁ
(Cerfer Hul Sheg . 1 1.00 1003 1052 0.0% 0.0%|
Avition Support - Hangars MTON 1 1.00 100 |3 1052 0.0% [
—
Lonoal Shystines ol Spgciils
Hull = Pisting WMTOM 1 1.00 100 | % 1,052 0.0r% i&
Main: Desck MTON 1 1.00 100 (8 1052 0.0% [
Lowee Decks WTON 1 1.00 103 1082 0.0% [T
Trancverss Frames MTOH 1 100 100 % 1052 0 L
Losmgihacinal Frames MTCM 1 1.00 100 | % 1,052 0% ﬁ
Transverse Bukhesds MTON 1 1.00 100 (3 1pse 0% o0t
Lonagtudinel Bulchasds WTOM 1 1100 100 | % 1,052 008 LN
Trunks and Enclosures WTOH 1 1.00 1001% 105 0.0% L
Sprsade MTOH 1 100 1o0s  1ps2 0% [
I Bottoms WTOM 1 1.00 100 | % 1,052 0.0r% ﬁ
Pl e F lals MTOMN 1 (] 100 | % 1 052 1000 E
Castings WTCH 1 100 1003 1052 0% [
S Chen st WTOM i 1 .00 100 | § 1,052 00 l&
Standraonsg MTOM 1 100 100 | % 1,052 00r% 0.0
Bilge Heels & Siegs WTEN 1 100 100 |3 1082 e =
Sonur Dorme WTCH 1 100 1003 1052 0% [
Buslbnss Borar WTOM 1 1 .00 10 | § 1,052 0% I&
Fudder & Horn MWTOM 1 1 100 100 | % 1 052 00r% 0.0
Lckrous e Fouper struch e vt WTON 1 1.00 100 [ 1082 3.7% L1 =Y
Detauh Total Ship - Hot Specific | - | wmow 1| 1.00 | 1003 1052 54 0% | 255
Missolanecus 110 Zedo Mem
Stacks and Macis = MTOM 1 100 100 | % 1,052 0% s
Foursdations - Mackinery - MTOM 1 1 0 100 | § 1 052 0.7% LY
Foursdstions - HUl B WTCH 1 100 103 1052 0% [
Deck Plstforms & Cross.Overs - MTON 1 1.00 100 (3 1052 6% [
Bubwrark s = MTOMN 1 100 100 | % 1,052 0.4% ﬁ
Masts & Spars - MTON 1 100 100 | % 1 052 0% LY
Fargs Hﬁ MTCH 1 1.00 100 | % 1052 0% LY
Totald Shruchur e: MTON 100.0% _|
| = | wrow | 100 | 1]y 108 0.7%] |

o, Cradies, & Templates:
NOTE: The weights of jigs, cradles & templates are mol

dociaded in the figiiabip weight of the vessel, Thelr copls

dre detesmined i “Non-Recurring Costy, *

Stractural Proparfies & Costs From “Stracteral
NRrterials " workehes!

Select Mulerial Code




Structural Material Selections:

H‘.’-10EI L & 1 cUmpmne uv VARTM FRP wmpwte
Msta00 e Jc
H\’ 130 7 | Compaene uv Pre- Preg FRP ::omp-:me Cared Panel

Aluminum (2 “ 0 0 emp Cured Pre-Preg FR site « =
-[- Composite - Low Temp Cured Pre-Preg FRP Composite Stiffened Panel

| StainlessSteel316 |42 |JpeckHouse-50% Compos:ite; 38% Mild Steel, and 12% HTS

Conposte - Average PR Cored Panel BT X
-I-

Composite - ﬂ\fcrugﬁ FRP Stiffened Hull Section

Details for each material provided in Structural Materials Worksheet.

ASSOCIATES, INC.




N

15,707 Keith s Computed kW

28,770 Wyman's KW

Aodef Dafae

it Vafnes |

1

4751

Wyman's Estimd

e KWW Propu

Cu

058

PAR Ao Factor

0357

Mg, Ky 10,043

Cruise W] 7,326

foruise K Ratio

72.90%

Details of propulsion systems given in W Each W
Propuision Worksheet. MAX.Service Computed | MAX.Service SFC

Machinery Configuration: aTY Speed Vol aTY Speed {gkw-hr)
Diezel HS Geared Drive wi CPP - - K - - 206.81
Diezel HS Gearad Drive wi FRPP - - K - - 206.81
Digzel MS Geared Drive wi CPP - - K - - 200,73
Diesel MS Geared Drive wiFPP - - K - - 200,73
Diesel LS Geared Drive wi CPP - - Fa 1.00 4,751 ATi.32
Diezel LS Geared Drive wi FPP - - K - - 17032
Diezel M3 Z-Drive wiZPP - - K - - 200.73
Diezel WS Z-Drive wiDpen Prop - - R - - 200.73
- Diezel M5 Z-Drive wiDucted Prop - - Fa - - 200,73
Dzl MZ weaMaterjst - - Hy - - 200.73
Digzel Electric Drive wiFPP - - Kt - - 218.98
Diezel Electric w/s IIPCD - - K - - 218.98
3az Turhing Direct Drive wiFPP - - K - - 212.90
Gaz Turhine Direct Drive wiCPP - - K - - 212.90
- |Zas Turking Electric Drive wiFPP - - K - - 212.90
Gas Turbing w! Waterjst - - Hy - - 212.90
Gas Turhing Electric Drive wis TIPOD - - K - - 243.31
Muclear GiT Electric Drive wFPP - - K - - 45.66
Muclear GIT wivaterjet - - H - - 48.66
Muclear GIT Electric Drive s/aZIPOD - - K - - 48.66

Steam Turbine wiFPP - - K - - -

BOG (LMGE) Steam Turking wiFPP - - Hy - - -
BOG (LMG) Duel-Fuel SP Diesel Electric wiFPP - - H - - 170.32
BOG (LMG) 2-Stroke Diesel wiFPP - - H - - 1732
FE Fuel Cell Electric Drive - - K - - 212.90
Custom Machinery #1 - - R - - 30414
Custom Machinery #2 - - Fa - - 30414
Custom Machinery #3 - - Hy - - 30414

Total Propulsion kW - - 1.00 4,751
~|Bow Thruster

~ T-Fuil Stabilizer - Turnkey Installation

Hyddraulic: Arti-Roll Fin Stabilizers - Turnkey Installation

Hydraulic: Trim Tabs - Turnkey Installstion

Design Max.

Speed-Lergth Ratio

Nodai Dafau

Jt Vaives

Speed (Max)

SLR:

115

15.00

Speed (Cruise)

13.50

Range

Time In Transit

Time In Transit

11.25

12,351

34 .31

KT
KT=
i
DaYS
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Electric Generation & Di
Ship Service Generator

PTO Generator

Emergency Generator




‘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

P GBI ( ———

— . —
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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 Outfit

* Superstructure Outfit

« Accommodation Outfit

* Fire Fighting & Pollution
Control Systems

(ograpbigﬂ’e@'a?ds——v_ —

—-— e
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Technical Sup 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 (CERs) used in the
cost models apply to a generic mid-size commercial
U.S. shipyard having reasonably productive
manufacturing and assembly facilities, and technical
and management competence.

The CERs are based upon a comprehensive analysis of
U.S. shipbuilding costs gathered from SPAR’s working
—_— experlence W|th a variety of shipyards, large and small,
‘commercial and r varcﬁntractorrs _—

sssssssssssss



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 management systems
b) Moderate levels of pre-outfitted hull block and module construction

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 (steel or
~equivalent) per annum.

.
———
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Basic HM&E
Systems

Costs

(Standard
Shipbuilding CERs)

+ CER

Adjustments for

Military

Requirements

- Mil-Spec Material
* NVR Requirements
* Redundancies

* CBRN Requirements

* Arctic Service
Requirements

“Should
Cost”

+ Add
Military
Systems

* Weapons Systems

* C4ISR
* Special Coatings

Adjustments
for

—
Productivity = “Should
* Engineering Quality Cost”
* Applied Production
Methods
* Prior Learning
*_Outfit Density

= “More

Likely Cost”




ePOort
Some costs are more important
than others and should be s Wi Buboschfoer
reviewed more carefully. They g
represent costs that may
contribute the most towards
whether or not a ship design and

construction program produces
- the “biggest bang for the buck.”

. —— —
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100 meter 30 Kt Surface Combatant Total Lead Ship - % Labor

B Structures

m Propulsion

M Electrical

M Electronics &
Navigation

m Auxiliary Systems

m Outfit &
Furnishings

W Armament

1 Technical Support

m Shipyard Services

m Margin, Bonds &
Insurance

100 meter 30 Kt Surface Combatant Total Lead Ship - % Material

& Equipment Cost Drivers

® Structures

M Propulsion

M Electrical

m Electronics &
Navigation

m Auxiliary Systems

m Outfit &
Furnishings

m Armament

' Technical Support

m Shipyard Services

" Margin, Bonds &
Insurance




100 meter 30 Kt Surface Combatant Auxiliary Systems - % Labor 100 meter 30 Kt Surface Combatant Auxiliary Systems - %
Cost Drivers Material & Equipment Cost Drivers

M Cargo Piping Systems
m Cargo Piping Systems
m Engine Room Piping
Systems
M Fire Protection Systems W Fire Protection Systems

m Engine Room Piping Systems

M Habitation Piping Systems B Habitation Piping Systems

15.7%

m HVAC Systems M HVAC Systems

m Stabilizer Equipment

ASSOCIATES, INC.




100 meter 30 Kt Surface Combatant Outfit & Furnishings - %

ASSOCIATES, INC.

Labor Cost Drivers

M Accommodations Areas

m Air Craft Support Systems

m Coatings

® Cranes, Elevators & Lifts

o Fire Fighting, Rescue & Life
Savings Equipment

M General Hull Ouftfit

M Load Items

= Machinery Spaces Outfit

M Other

m Scientific Research Outfit

100 meter 30 Kt Surface Combatant Outfit & Furnishings - %
Material & Equipment Cost Drivers

15.2%

2.9%

1.8%

M Accommodations Areas

M Air Craft Support Systems

M Coatings

M Cranes, Elevators & Lifts

m Fire Fighting, Rescue & Life
Savings Equipment

m General Hull Outfit

M Load Items

W Machinery Spaces Outfit

M Other

m Scientific Research Outfit




Ship Production Labor Hours

Allocated Cost Risk Poduction Labor Hours
1.2%

m SWBS 100 Structural Should Cost Hours

m SWBS 200-700 Standard Should Cost Hours
= SWBS 200-700 Outfit Density Penalty Hours
m SWBS 800 + 900 Should Cost Hours

= Allocated Risk Hours

m Estimated CER Cost Risk m Est. Eng'r'g Overlap Rework Risk:
= Est. Shipyard Performance Risk: = Est. Eng'r'g Performance Risk:
m Est. Prod'n Schedule Cost Risk:

ASSOCIATES, INC.




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
wot k OU'tht anel'tef;hnlﬁal.—i e —
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Estimated Average Structural Work Productivity Factors

1200 1200
Lopp 1100

Estimated muverage Prod uctivity Factor

ASSOCIATES, INC.




Estimated Average Outfit Productivity Factors

0992

Estimated muve rage Prod uctivity Factor

0.EDD
0.520
0331 gag3
I 0198
l T T 1

&
o
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Estimated Material Commercial Cost Multiplier

1210 1210

1210 1210

1000 1.000 100D 1000 1000

1Lo0D A

0.B0D A

0.B50

0.500

Material costs also

0.400

A uve rage Commercial Mate rial Cost Multiplier

0.200

can vary, depending
on the type of

sssssssssssssss
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The cost models provide special
features for additional cost
savings build strategies




- .
The efficient shipyard pursues strategies
that maximize productivity of the assembly

Processes:

0 Maximize under-cover work
0 Maximize down-hand work
0 Maximize assurance that correct material is available on time to support
production
o Minimize material handling and storage requirements
0 Eliminate all instances of non-value labor costs
0 Maximize access to work for not only the worker, but also the supply of material for
the worker
0 Minimize number and complexity of parts
E._,_:D-Mammlze opportunltles for repeatable standardized parts and assemblies

ane pmmm,sol\ung down to the worker level —
B e

ASSOCIATES, INC



| ammw
Modules can be developed In a
wide variety of ways:

« Qutfit and equipment modules,
« Hull assembly blocks,

» Qutfitted hull blocks, and
« Qutfitted panel assemblies




Typical Hull
MGduIar




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 block
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.




Pumps |




PR R L
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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




-

Percent Savings of Conventional LaborHours

{Includes Module Manufacture)

Estimated Reduced Labor Hours from Extended Modularization

T0%

0%

50%

40%

20%

20%

10%

N B
2

k\\\\\\\\\\\\

55.4%
52.3%
43.1%
28.6%
i i
0.0% I
500 E00 700 BDO

SWBS Group

1000 TOTAL

R




scalation

Material costs are summarized and
escalated to a common, base year value.




Material Commodity Cost Escalation Factors

P
ationand @

n'.il-'-""" = e

Standard
— Steel :
Aluminum H
55304 i
30000 1+— 55316 1
'''' Titanium iy
s Plastics .':'
Copper (
25000 4+— Electronics
Paint
Fuel Oil {MDO NY Harbor)

H

H

H

"""" Lube il —— il
N\ .i

|

i

H

H

H

B e L —

—— Crude 0il {Domestic)
20000 4— 0 T Nickel s
T Machinery & Equipment \

Nuclear Fuel [UFE) ‘\\
—— USS/Euro

CostFactor

ASSOCIATES, INC.
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Other Cost Model Adjustment
Features

The Cost Model provides a user-defined entry for a
currency exchange rate to convert from US$ to
another local currency. The Cost Model will apply
this rate to all material cost generated by the model.

Still another factor can be defined that reflects a
— eneral mcrease or decrease in local material costs
elative to avers e -urchases ofmateﬁaiﬁnrthgus__,— —
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Contingencies
The models allow for defined contingency costs for
the following:

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

Limited owner changes; and




The cost models generate estimates of
cost risk.




o il

The cost models break out cost risk into
five 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 with a
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
1at ex eSS SIVE manpowermususe_applled__gmeet a

~. _a —
—_— .

o
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$350 Lead Ship Estimated Price & Cost Risk 2012US$
2
S
s
$300
$250
$200
5150 Production Risk of Labor Hours
Lead Ship |
250,000
$100
200,735
$50 200,000
184,105
s 157,545
[ Es. Schedule Cost Risk 150,000
I ¥ Est. Engineering Performance Risk
H Est. SY Experience Cost Risk
B Est. Rework Cost Risk
H Est. CER Cost Risk 100,000
B Est. Price of Construction
B Non-Recurring Design, Engineering &
Planning
5,675
1,014 ’
I

Estimated Overlap

Rework Risk:
Est. Shipyard

Experience Risk:

Est. Engineering

Performance Risk:

Production Schedule

Cost Risk:

[<]
c
=
o
=3
~
c
2
k]
3
]
1]
<
o
(&)
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Millions

ASSOCIATES, INC.

Lead Ship Design & Build Cost 2012USS

5350

Should Cast (no Probable Cost (with Maximum Cost (with Maximum Cost (with  Maximum Cost (with
contingency or risk)  contingency, no risk) contingency & 33% risk)contingency & 67% risk) contingency & 100%
risk)




NRE & Lead Ship Schedules

Lead Ship Construction

Production Schedule MAA Offset
W Planned Schedules

M Schedule Risk @ 20% Cost Risk

NRE Duration

30 40 50
Months After Award ("MAA")

ASSOCIATES, INC.
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Estimating Manpower
Requirements

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

This Is a good cross-check on the defined
— schedule and the_astlmated Iabor hours

sssssssssssss



Manpower Requirements

Production Manpower Distribution
Over Construction Period
(Not Including Non-Recurring Costs)

W Services

B Technical
B Outfit

@ Aux.Syst.
O Electronics,
mElectrical
OMachinery
O Structures

LA RN S S G SR B S

Construction Weeks

Production Manpower Requirements
Over Construction Period
(Not Including Non-Recurring Costs)

Manpower Requirements

W Aux.Syst.
OElectrical

@ Structures
W Services

O Machinery
W Electronics
B Outfit
@ Technical

AR I AR S S AR S

Construction Weeks

R ——

Labor Hours

ASSOCIATES, INC.

Labor Hours Over Construction Period
(Not Including Non-Recurring Costs)

W Services

B Technical
3 Outfit
@ Aux.Syst.

B Electronics
EElectrical

O Machinery
O Structures

10 11 13 14 16 18 19 21 22 24 26 27 29 30 32
Weeks

Non-Recurring Detail Engineering & Planning
Manpower Requirements

Manpower Requirements

S T T B U

Detail Engineering & Planning Period (Weeks)




ASSOCIATES, INC.

MNon-Recurrinf Design & Engineering)

Production Hull Number (#0

Estimated Production Schedule

&00

500

w
=1
=]
Estimated Manpower

100 150
Months After Contract Award (Start of Design & Engineering)




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.

Structural Hull Materials

18,000
£16,000
$14,000
$12,000
$10,000
$5,000
F6,000
$4,000
$2,000

Both of these variables
JImpact the cost per

Structural Cost Per MTOMN Available Payload




Annual Operating Cost Forecasts

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




Annual Maintenance & Operations Cost: $47,131,571.

51,150,060

£153,341
51,150,060 51226730

513,097 329

511,532 E05

B Capital Financing Cost (1}
B annual Return on Equity
W Fuel Cost

™ CrewCost

B Door-to-Dock Drayage Tranport Costs
H PFortCosts

H Pilot Costs

B |rzurance

B Maintenance & Repairs
B Management Costs

B Lubes, Ok & Stores

® Other

ASSOCIATES, INC.




A Laydays & Repair Davs per Annum 10 Days
1e model

Total Hours per Round Trip
MiMa rizes Total Days per Round Trip
S Total Round Trips per Annum; Trips
Trailers per Annum: Total Units

-

Payload MTOMs Trailers per Annum: Total Units
Containers per Annum Total Units
Juyriput C Payload MTOMNs Containers per Annum: m Total Units
th'e trade Units (Trailers + Containers) per Annum: m
" Payload Units per Annum:
e QlNes Trailer Miles per Round Trip:
>y L —
Trailer Wiles per Annum:
: Container Miles per Round Trip:
Container Miles per Annum:
Payload Units Miles per Annum:

Metric Tonnes Fuel per Round Trip: m MTON=s 5 869 per MTON

Metric Tonnes Fuel per Annum: MTONs

ASSOCIATES, INC.




s NN
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 estlmated =d port charges for Ioadmg and
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S e
[Trailers&Containers) Freight Costg Freight Cost

Train Annual Cost Breakdown: %2 Annual Exp. | % Build Cost m per Unit MTON m
Capital Financing Cost | § 7,369 276 15.6% 3 184811 35 5101 % 0.257
Annual Return on Equity| 5 5,366,945 11 .4‘!{. 3 134.67 3 0187

Fuel Cost| 5 11,532,805 : 7.3%] 3 280.38 | § 1424 | & 0.403
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Crew Cost| § 5,625,000 11.5% 3.7%] 5 14114 | & 594 | & 0.196

=
&=

Door-to-Dock Drayage Tranport Costs _ 0.
Port Costs B5%
Pilot Costs ]
Insurance 1. 0.57
Maintenance & Repairs 0.8%] 5 2885 % 1.42
Management Costs 0.8%] 5 2886 | 5 1.42
Lubes, Oils & Stores 0.8%| § 30.78
oer[s 153341  03% 0.15
Total Annualized Costs m J0.7%

3 326641 35 1617 | 5 0.457
0.016
0.040
0.040
0.043

3 0.005

: =
®= =
Call i

.15
58.18
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Required Freight Rate
Per Trailer /Statute Mile

B Returnon Eq
N FuelCost

B Crew Cost

® Port & Handling Costs

» Door-to-Dock Drayage Tranport Costs

2 Insurance

F Maintenance 8 Repairs e
Management Costs
¥ Lubes, Oils & Stores

Other
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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




Required Freight Rate versus Fuel Cost
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$2,600 ¥ Xt _

R? = 1.000

y=1.E55x + 1,839.833
52,400 ft = 1.000 -

=
]
- S
[
=
2
£
A
w
=
L]
o
1]
=
[T
£
=
[

y¥=1.665x + 1,688.167
7200 R7 = 1.000 -

32,000
5300 5350 5400 $450 5500 5550 5600 5650 §700 $750

Average Fuel Cost 2009 LSS/ Metric Tonne

ASSOCIATES, INC.




b affected by the

that

ted ov

/’

sssssssssssssss

Required Freight Rate

$5.00
$4.00
$3.00
$2.00
$1.00

Per Mile

RFR Vs Carrying Tonnage

+ 452

$3.67

500 1,000 1,500
MTONs Carried Per Transit

2,000 2,500

Required Freight Rate

Per Mile

$5.00

RFR Vs Trailers Carried

$4.00

$3.00

$2.00

$1.00

40 B0 a0
Number of Trailers Carried P er Transit




) » . , RFR Vs Annual Lay Days
at the ship spend:

out of service.

—

B

~ship is not working
e trade route, the

less time is available
for maximizing its

Required Freight Rate
Per Mile

¥

LayDays Per Year




RFR Vs Port Time

v ‘V.

by the amount 0
time spent in port.

e
available for maki
;- ad' al trips over

&

Required Freight Rate
Per Mile

Port Time - Hours




RFR Vs Speed At Sea

speed over the route.

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

Required Freight Rate

Per Mile

$3.00

$2.50

$2.00

$1.50

$1.00

|

0

10

20 20 40
Knots

a0

—— $300MTON Fuel
—=— $400MTON Fuel




me Capi ldl CO RFR Vs Number of Ships Built
are high, they are a

Ve

\-..

RIFK
-

apital costs pe
ship can be reduced
m a series shir

14

Required Freight Rate

LY

Ships of a Series Built




Required Freight Rate Vs Type Construction Yard

Required freight Rate Per
Mile

Mid-Size US Duel-Use us Northern Korean Yard
Yard Yard Combatant Buropean
Yard Yard




Trimaran Hull Materials
(Aluminum Superstructure)

o Fixed Payload 1600 MTONs
As changes are made

T

.g(:l. an

Impact upon the
L e, -

Required Freight Rate Per Mile

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




40 Years Serving the Shipbuilding
& Repair Industry
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927 WEST STREET
ANNAPOLIS, MD 21401 USA

410-263-8593 Fax 410-267-0503
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