Sampte - SPAR-Cost-Model
Cost Estimating Reports

Sample 150 Meter Offshore Patrol Vessel

Special Note The sample reports contained in this
presentation do NOT necessarily apply to any actual
ship design, only to a fictitious design developed for

this presentatiqne,
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The SPAR Cost Model generates cost estimates
for the following:

1.Non-Recurring Design, Production
Engineering & Detail Production Planning

2.Lead Ship Construction

3.Follow Ships Construction




The cost model is very easy to use and offers many options to specify ship
systems and equipment. The cost model allows users to add and modify
systems, equipment and costing information to suit any special requirements.

All cost for a particular cost estimate are generated for a specific base year.
Labor rates are entered as input. Material costs are all catalogued by date of
entry into the model and automatically adjusted by commod#yased
escalation tables to produce material costs appropriate for the specified base
year.

While the cost model is based on standard U.S. labor and material costs, an
option is provided to specify foreign currency reports.

Special factors may be defined to adjust costs for anticipated specific
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LEAD SHIP

1. Non-Recurring Design, Production
Engineering & Detail Production Planning
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% Margin| - |% Mono Hull Patrol Boat/Cutter/Frigate NON-RECURRING COSTS
% Mark-Up - % (Model Version January 2015) Basic Research - Concept Design | § -
% Change Orders - % Preliminary Design $ B71,009
% Program Costs - %o Ship Type: Version:|A -QL‘. ‘Contract Design| $ 8,052,104
% Contingencies| 15.00 [% 150 meter 30 Kt Surface Combatant Date:|06-Aug-15 'sm“ Detail Design & Construction Engin{ § 43,615,565
Production Planning & Scheduling | § 8,723,113
Pricing: Purchase Specs & Support s 2,684,035 |
Shipbuilder Economic Mark-Up/Down: 0.0% Non-Recurring Engineering & Production Planning ILS, Spares & Load ltems $ 6,710,087
Technical Wage $/Mhr:| § 38.01 | § 85.51 |w/ overhead Standard Work Week: 40.00| hours/week Contract Engineering Management| § 8,723,113
Production Wage $/Mhr:| § 3043 | § 68.48 |wi overhead Labor Rates: Contingency Labor: s 10,065,130
% Overhead:| 12500 |% 125%| Senior ProfessionallManager s 85.51 |per hour Data Rights Package $ -
% G&A Labor: - k) 125% 5 85.51 |per hour Miscellaneous Material & Support: | § - i
% G&A Material: 6.00 |% 125%| Designer/DraftspersoniPlanner ] 85.51 |per hour Production Jige, Cradles, & Templd § 333,709 *E -
Labor % Profit: 10,00 |% 125% | Clerical ] 85.51 | per hour TOTAL HON-RECURRING COSTS: $ 89,577,865
Material % Profit: 10.00 |% 125%| Contingency (weighted average) 5 85.51 |per hour G&A & Profit 8,979,811
Total NRE § 98,557,676
Navy C4ISR|  Yes o —
Jones Act Premium Material Factor: No 1.00 Shipyard FablAssy Mod'les R
Current Year:| 2014 Shipyard Tech Support Labor Factor: 10000 |No Ext.Modules Estimated Schedules
Currency Exchange| 1.0000 |1.000 = none Steel Productivity Factor: 1,3500 1.000 Est. Detail Engineering Time: 36.00 [Months
Shipyard Material Cost Factor:| 1.0000 |MILSPEC Prem.=1.21 Qutfit Productivity Factor: 1.7053 1.000 Est. Construction Time: 60.00 |Months
Combined Material Cost Factor:| 1.0000 0On-Block Paint Factor: 0.9500 |40 % Hours On Block Overlap: 10.00 |Months
RMS MeniMonth: 416 Months
SWBS Weight M-Hrs Modular | Production $ $ § G&A 2014 § GERA $ Profit s § I
Group MTons Par Miton M-Hrs M-Hrs Labor Overhead Labor Only 5 Matearial Material Only |Labor + Material Total Cum.Total I_*
Structures 1 22667 142 83 - 323753 9,853 374 12 316,718 - 2,829,371 169,762 2 516,922 27 686,147 - >
Propulsion 2 753.8 268.03 - 202 055 5,149,505 7,686,881 - 62,075,750 3,724,545 7,963,668 57,600,349 y
Electrical 3 3211 908.69 - 282,070 8,889,095 11,111,368 - 7,693,923 461,635 2,815,802 30,871,624
Electronics & Navigation 4 269.3 1,907.57 513,705 15,634,521 19,543,151 118,147 7,088 3,530,231 38,833,199
Auxiliary Systems 5 1,297.95 951,324 28,953,368 36,191,734 51,037,897 3,062,274 11,924,529 131,169,822
Outfit & Fumishings [ 1,179.49 571,089 17,381,005 21,726,256 22 180,142 1,330,809 6,261,821 63,880,032
Armament 7 1,269.50 238,272 7,251,777 9,064,722 - - 1,631,650 17,948,149
Technical Suppert 8 61.65 308,227 11,752,317 14,690,396 250,000 15,000 2,670,771 29,378,484
Shigard Senvices 9 154.12 773,067 23,528,166 29,410,208 10,176,629 610,598 6,372,560 70,098,150
argin. Bonds & Insurance 10 - - 118,982,502 7,138,950 12,612,145 138,733,597

Non-Recurring Costs:

% Total Lead Ship G1-7 Man-Hours:

25%

1,043,640 | §

89,244,156

8,959,769 98,557,676

739,857,239

Technical Support:

7.29%

Production § Gosts

Shipyard Services:

17.38%

Production $ Costs

Fees & [nsurance:

34.42%

Production § Costs

Non-Recurring Costs:

24.45%

Production § Costs

Estimated Cost for Prime Contractor Management Team: -

Over-All Program Management Fee:

Total Price with Prime Contractor Management:

0.0% -

739,857,239

7.3%

Estimated CER Cost Risk

47,132,448

62.9% | GR 1-10 0.1%

Production Hrs/L SW:

MTAMT

Production Costs (1-T): | §

403,089,322

Est. Eng'r'g Overlap Rework Risk:

463,892

57.8%

Est. Shipyard Performance Risk:

165,088,318

57.8%

Est. Eng'r'g Performance Risk:

219,668,720

1.6%

Est. Prod'n Schedwie Cost Risk:

10,061,159

59.8%

Lead Ship Price with 100% Risk:

1,182,277,776

Total Price with % Risk:

20%

528,341,346

wi'o Profit
wi'o Profit
wi'o Profit
wi'o Profit
wi'o Profit
wi'o Profit
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This notional ship estimate does not include
costs for advanced electronics and
communications (C4) nor weapons systems.

The user may add these costs as required to the
cost model.
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Lead Ship: 150 meter 30 Kt Surface Combatant

—#—"Labor Should Cost w/ OH, G&A & Profit
=f=Material Should Cost w/ G&A & Profit

=—Total Lead Ship Should Cost




1 Ime DISriouton of ‘Lead SNIP Lakor FHO

Labor Hours Over Construction Period

(Not Including Non-Recurring Costs)

4,500,000

4,000,000

3,500,000

3,000,000 W shipyard Services

W Technical Support

W Armament

Outfit & Furnishings

m Auxiliary Systems
1,500,000
W Electronics &
MNavigation
1,000,000 W Electrical

M Propulsion

500,000
M Structures
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StMated ‘Lead SHIP 1Vianpow

Production Manpower Requirements
Over Construction Period
(Not Including Non-Recurring Costs)
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Construction Weeks
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W Shipyard Services

M Structures

M Propulsion
Electrical

M Electronics &
Mavigation

m Auxiliary Systems

W Outfit & Furnishings

W Armament

M Technical Support
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Production Manpower Distribution
Overall Construction Period
(Not Including Non-Recurring Costs)
(Not Including Fabrication & Assembly of Extended Modules)

W Shipyard Services

M Technical Support
Armament

W Qutfit & Furnishings

W Auxiliary Systems

W Electronics &
Mavigation

M Electrical

M Propulsion

W Structures
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Mon-Recurring Detail Engineering & Planning
Manpower Requirements
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Detail Engineering & Planning Period (Weeks)




=Stumating Fotental 1Impact oF COStU KISK Labor

Maximum Estimated Production Risk of Labor Hours
Lead Ship

m100% Cost Risk m 20% Cost Risk

3,000,000

2,500,000

2,000,000

1,500,000

1,074,648

1,000,000

500,000

65,493
3,059 612 ! 13,099

Estimated CER Cost Risk Est. Eng'r'g Overlap Est. Shipyard Est. Eng'r'g Performance Est. Prod'n Schedule Cost
Rework Risk: Performance Risk: Risk: Risk:
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=Stimating Fotential Impact oF COSTU RISK'0n, SCNEC

Lead Ship
Construction

NRE Duration

NRE & Lead Ship Schedules

Production Schedule MAA Offset
[ Planned Schedules
m Schedule Risk @ 20% Cost Risk

40 60 80
Months After Award ("MAA")
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=Stimating Fotentlial Impact oF COST RISK 0N 1 0tal |

Lead Ship Estimated Price & Estimated Maximum Cost Risk 2014US$

Millions

m Est. Schedule Cost Risk
[ Est. Engineering Performance Cost Risk
M Est. 5Y Experience Cost Risk
M Est. Overlap Rework Cost Risk
[ Est. CER Cost Risk
Wk M Est. Price of Construction
M Non-Recurring Design, Engineering & Planning




FOLLOW SHIPS

The cost model can be easily set to generate costs for
just a lead ship or a series of ship for a mestip
construction program
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$1,400.00

5$1,200.00

- One of a Series'
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$1,000.00

$800.00

5600.00

5400.00

$200.00

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 wy/ 20.0% Risk)

Ship Number in Production
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Production Hull Number (#0

100.00 150.00 200.00 250.00 300.00
Months After Contract Award (Start of Design & Engineering)
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Years after Award
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COSL Vioael allows Cnanges to roliow snip. proauc

% Follow Ship Duration Overlap with Prior Ship

=% Lead Ship Production Schedule Duration

Production Ship Number



1 e USEr Caln SPECIY NE eXpected 1abor iearning rmom 100w snip 1o 1C
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aQJusts the 1apor 1earming accordingto tne exient ol 1011I0W SHIPp OVETiapf
SCNEAUIES, tNE greater the overiap, the [ess expected learning potetl

Effect of Overlapping Production on Learning
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——Labor Learning w/o Overlap

——Labor Learning w/ Overlap

==Naterial Cost Benefit

7
Production Ship Number




NRE,'Lead SNIp & FOollowW ShIp
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[l il L = = s = = - - I ST Y]
(= R I - (N - - B T I = ]
|

[T I T T - I - T -]

MRE

150 meter 30 Kt Surface Combatant- 12 Ship Construction
Series
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Months After Contract Award (Start of Design & Engineering)

Estimated Manpower

OAUCLION SCNeaules (Iror ls.w
Proauction ta Higl m Jmme:uuu u;JJsu am aul:ﬂuw.! ed man,
equireme e qu

SA




.

Millions
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Estimated Production Schedule 150 meter 30 Kt Surface Combatant (12 Ship

= Cumulative "More Likely" Total Cost
=——Cumulative "Should" Total Cost
=——Cumulative "Should" Material Cost
= Cumulative "Should" Labor Cost

= Cumulative 20% Applied Cost Risk

Years After Contract Award




=stimating fImeLines 10k 10tal-C oS

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

3.0

M Annual Estimated Cash Flow 2014 UsS

4.0 50 6.0 7.0 80 9.0 100
Years after contract award (Ending 28.74 Years)

M Annual Estimated Cash Flow Then Year US$ After 2014, @ 2.00% Est. Inflation/Year




The cost model will accommodate costs In non
U.S. currencies.

While the material costs are based on U.S.
material dollar costs, the cost model provides
factors for currency exchange rates as well as a
general factor to increase/decrease material
costs that more accurately reflect local costs
versus those of the U.S.

~The labor hour and material cost data embedded.
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The cost models enable the estimator to
vary ship design dimensional characteristics
(linear, volumetric and area) , speed, type
and size of propulsion and electrical power
systems. Other variables include crew size
and type, structural configuration, including
selections of type structural materials.
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The Excel cost models provide only summary SWBS Glayel estimate reports

and many charts and tables. For more format reports, the data contents of the cost
model can be dowHoaded into the PERCEPTION H@ATE database system. The
following slides illustrate only three of the many varieties of formats that are

available in PERCEPTION. PERCEPTION also has features for customizing formats
specific reporting requirements.

PERCEPTION has many features for modifying/adding/deleting the estimate details
from the cost model. New estimates can be easily copied and modified from earlier
estimates residing on the database. PERCEPTION provides many powerful databas
features for storing and managing detail cost data in libraries that are capable of
generating cost estimates with or without using the cost models.

AAdd/Change/Delete Cost Items
- AGenerate Summary & Detail Reports
ADevelop & Management Cost | lerarles
PERCEPTION i ~ for FUtUre Estimates
& Database SYSten:APreprre Estimate Data for Transferto to

= = Production ReqU|S|t|orTs‘& om
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Table of Contents

Defining The Ship & Its Characteristics
Ship Characterisics

Rates & Factors

Labor Rates

Acquisition Summary Costs
Summary Cost-Price (Acqguisition Cost-Price)
Summary Cost-Price (Acguisition Cost-Price) Charts
Acauisition Cost Graphics

Cost Risk

Cost Risk Graphics

Life Cycle Summary Costs (Only for Extended Cost Model)

LCC Summary Report

Life Cycle Cost Details (Only for Extended Cost Model)
LCC Maintenance

Casualty Repairs (detail cost worksheet

Modernization (detail cost worksheet)

Drydocking (detail cost worksheet)

Disposal & Decommissioning

Acquisition SWBS Cost Details

Structural Materials

Structural Costs (detail cost worksheet)

Propulsion Systems Costs (detail cost worksheet)
Propulsion Components (detail cost worksheet)

Propulsion Support Systems (for reference only)

Electrical Systems Costs (detail cost worksheet)

Electrical Generation Components {detail cost worksheet)
Electronic Systems Costs (detail cost worksheet)

C4ISK Costs (detail cost worksheet)

Auxiliary Systems Costs (detail cost worksheet)

Paint Surfaces (Special Modeling of Ship Surface Areas)
Outfit & furnishings Costs (detail cost worksheet)

Armament Costs (detail cost worksheet)

Scientific Equipment Costs (detail cost worksheet)
Technical Support Sernvices (detail cost worksheet)

Shipyard Production Support Services (detail cost worksheet)
Acquisition Fees. Bonds & Insurance (detail cost worksheet)

Non-Recurring Costs

Design. Engineering & Planning Costs (detail cost worksheet)
Summary Mon-Recurring Costs

Research Costs (detail cost worksheet)

Expert Technical Team (detail cost worksheet)
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25 74 MultiShip Labor Costs
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33 10-3 Module Factors
10-4 Shipyard Productivity Factors
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