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Cost Estimating

PERCEPTIONwas developed to permit cos
astimating that can reflect modern ship desi
oduction methods. Using product- and [
ed information, cost estimates can be

and accurately at any level of c

cost estimatedbased
) design and i




Cost Tracking & Forecasting
SERCEPTIONtracks cost and sched

asts are made by the syster

ned value methoc




Tracking & Managing Costs anc
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Tracking & Managing Costs and
Schedules:

riginal Estimated Costs & Schedule

Ine Costs & Schedules




Tracking & Managing Costs and
Schedules:
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Managing Costs & Schedule by Interi
Products and Manufacturing Process

Work Type
Product Structure = Electrical - Administration

Hull Outfit -Engineering
A HVAC - Material Handling

Emduﬂ_at.mﬂm Joiner -Materials

Ship Machinery - Operations Control

Zone Paint -Production Service
Sub-Zone/Grand Block Pipe - Quality Assurance
Block Structure - Testing/Trialing

Assembly Unit Assembly
Sub-Assembly

Part

Component/Commodity ) WOI’k Type

Stage

Design -Fabrication -0OnBlock -Launch
Planning -Sub-Assembly - Grand Block -Test
Procurement -Assembly - Erection -Delivery

Mat'l Mgt. - 0n Unit -0n Board -Post Delivery

ASSOCIATES, INC.




Multi-Shipyard Program
Management
Cost & Schedule Consolidatior

RCEPTION maps different shipyard
lgurations to a selected WBS stanc
Ined on a central database.

nipyards already




PERCEPTIONAccommodates
Different Shipyards
Work Breakdown Structures

. USCG (Modified SWBS

hipbuilding *




Tracking & Managing Costs and
Schedules:

. Budget At Completion  EAC: Estimated Cost At
Completion

« EAC Trend for 100%
e Planned & A

agement Reserves

geted Cost of Work




Compiling Cost & Schedule
Performance Information

Measuring Schedule Performance
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Summary Progress Reports by Any WBS
Level

08/15,/2007 14:42:36 Chesapeake Marine Pagelof 1
(bate formats MDY SWBS Group Progress Report (PROG02)

Contract TSHIP CONTRACT - T-SHIP Series Contract - Produ
Project: 2002 to 2002 Group: D to 22272777

Current Labor Hours

Percent Progress Weeks Actual Schedule Final Hours

Group Description Planned Actual Ahead Ahead BCWS BCYYP Hours Ahead Budget EAL ETC Savings
Project 2002 Effective Date: 01,/05/1993 Severn Bulk Carriers {Detail Work Orders)

65.37 67.93 2.56 1.38 663,105 689,077 660,525 25972 1,014,393 984,555 324,030 29,838
u] STEEL'WORK g83.10 o534 7.24 6.27 414,571 445,955 450,538 34,117 470,923 474,632 24,094 -3, 709
1 ACCOMODATIONS QUTFIT 14.07 26.00 11.93 5.80 7,769 14,358 16,020 6,589 55,222 58,120 42,100 -2,895
z2 CARGD SYSTEMS CUTFIT 50,60 64,47 13.67 3.64 28,548 36,370 26,925 7,52z 56,4158 44,712 17,787 11,706
3 MECHAMICAL SYSTEMS OUTFIT 3391 32,92 -0,99 -0,27 28,072 27,265 20,641 -807 52,754 73,453 52,812 9,331
4 PIPIMG SYSTEMS 52,19 45,02 -4,17 -1.80 43,027 39,601 26,504 -3,426 52,450 62,160 35,656 20,290
5 MACHIMERY SYSTEMS 43.60 39.12 -9.48 -2.50 13,560 10,913 7712 -2,647 27,899 23,832 16,120 4,067
-] ELECTRICAL S¥STEMS 33.67 58.95 -24.72 -3.98 19,536 5,195 4,821 -14,341 55,027 55,591 0,770 2,436
7 PRODUCTION SERNVICES 55.23 62,95 772 2.21 71,024 80,951 g1,059 9,926 125,601 131,270 o0,181 -2,669
g COWNER CHANGES E1.85 16.71 -35.14  -24.66 12,686 4,050 4,282 -3,596 24,466 32,702 28,420 -8,236
9 DESIGMN & DRAWIMG £6.99 T7.66 -0.33 -7.27 24,013 21,436 21,993 -2,576 27,603 28,054 6,091 -4a1

Group Totals for Project - 2002 6537 b7.94 2.57 2.55 663,105 689,165 660,525 26,060 1,014,393 984,555 324,030 29,838

ASSOCIATES, INC.



08/15/2007  14:39:07 WORK-PAC Center Progress Report (PROG14) Page 1of 1

(Date Format: MMDDMYYYY
Labor Hours

Contract: 1999-01 ko WBS-¥Yarious
Projeck: 2002 ko 2002
Work Center: Oto 222277722

Current Labor Hours

Work _[Percent Progress \ypeps % Actual Schedule Final Hours

Center Description Planned Actual Ahead Diff BCws BCwP  Hours Ahead  Budget EAC ETC Savings
TO1 Steel Fabrication 100,00 53,96 -746 -11.04 66,936 59,546 61,253 7,390 66,936 68,851 7,598 -1,915
oz Steel Assembly 100,00 100,00 & 000 198,324 195,324 199,069 ] 198,324 199,069 o -745
TO03 Stes Erection 100,00 93,88  -753  -112 64,799 64,073 56,093 -726 64,739 56,728 635 8,071
T4 Stesl Weldout 100,00 9429 759 -5.71 93,817 88,460 95,253 -5,357 93,817 104,201 -10,354
T0S Mould Loft 100,00 100,00 17 000 13,802 13,802 11,420 a 13,802 11,420 2,382
TOE Material Control

107 Planning and Control S umm ary P ro g ress R e po rtS b)

TO9 Drawing Cffice

Ti0 Production Services -
Production Work Centers
TiS Miscellaneous . —-. e N —— - I e - e I
T21 Joiner Shop . . 785 -7R.ER 0 27,301 6,200 6,616 27,301 29,127 -1,826
T2z Rigging Shap . . 759 2773 21,515 15,886 10,724 21,515 14,738 8,777
T23 Qutfit Shop . . -762 -44.74 25,006 15,808 14,627 28,606 26,470 2,136
T24 Pipe Shop . . -7oh -37.09 42,939 26,795 26,504 -16,154 42,939 42,934 16,0350 405
T25 Maching Shop . . -7e2 -37.98 12,023 7,497 7, 71e -4,566 12,023 12,435 4,723 -412
T26 Electrical Shop . . 7700 7416 18,660 4,822 4,821  -13,838 18,660 18,660 13,539 0
T3l On-Board Joinerwork . . -7ed -70.24 27,921 8,309 9,404 -19,612 27,921 31,605 22,201 -3,684
132 on-Board Rigging . . 786 -43.54 34,902 19,706 16,201  -15,196 34,903 78,695 17,494 6,208
T33 0On-Board Outfit . . -FFe -TEs 94,178 13,897 6,014 -40,281 54,175 46,369 40,355 7,810
T34 On-Board Pipewark . . 781 66,10 39,510 13,394 0 -26,116 39,511 26,115 26,115 13,39
T35 Cr-Board Electrical . . -775 0 -T4.86 15,876 3,991 u] -11,885 15,876 11,885 11,585 3,991
T36 Maintenance . -783 9646 39,367 1,394 u] -37,973 39,367 37,972 37,972 1,395
Report Totals  100.00 . -603 -31.60 ,014,390 693,895 660,525 -320,495 1,014,393 979,538 319,013 34,855

ASSOCIATES, INC.




08/15/2007 14:43:54

{Date Format: MDD

Projeck:

Chesapeake Marine
PWBS Zone Progress Report (PROG04)

ct TSHIP CONTRACT - T-SHIP Series Contract - Production Demo

2002 to 2002 Zone: Oto 222222727

Page 1 of 2

ASSOCIATES, INC.

Zone

Current Labor Hours
Actual Schedule

Percent Progress Final Hours

Weeks

Planned Actual Ahead Ahead BCWS pcwp  Hours  ahead Budget EALC ETC

Savings

Project 2002

A
B
C
D
E
F
a
H
I

1

K
L

4l
I
p
R
E
T
u

Tank Top Midships

Lower Side Tanks Midships
Upper Side Tanks Midships
Spat Deck Tween Hatch
Screen Bhds

Aft Peak Units

Fore Peak Units

Cross Tanks

Shedder Plates

Hoppers

fachinery Deck

Main Deck & Engine Foom Bt
Loop Belt Unit

Deckhouses & Funnel

Aft Shell Uniks

Engine Roori Tank Top

Tank Top Fud E AFE

Lower Side Tanks Fwd & AFt
Uppet Side Tanks Fud & Aft
Misc, Ship-Wide

Stern <Aft Peak=

Aft Peak

Engine Room

Engine Room Below Floor Plates
Engine Room Abowve Floor Plates
Engine Room Machinery Deck
Engine Room Main Deck.
Engine Room Conkrol Room Flak
H.F.Q, Tank

Engine Room Casing

Funnel

Main Conkrol Roorm

Sea Lift Cargo Deck

Effective Date: 01,/05/1993 Severn Bulk Carriers {Detail Work Orders)
Default WBS - SWBS Project Totals:

6537 ©67.93 2.56 1.38
100.00 100,00 0.00 0.00
100.00  100.00 0.00 0.00
9267 99,00 6,33 13,86
100.00 100,00 0.00 0.00
§9.55  9G6.04 9.29 1600
o059 96,10 5.51 2,00
85.09 9640 3137 1443 25,673 38,044 36,426 39,440 37,763
100,00 100,00 000 0.00 11,743 11,743 11,672 11,743 11,672
94,92 91.04 -EE 557 2,332 2,237 2,082 2,457 2,287
Fe.F0 99.00 22,30 25.00 11,345 14,644 12,741 3,299 14,792 12,787

Summary Progress Reports by
Production Modules & Ship Zones

26,709 i

663,105
29,184
52,132
56,006
18,380
15,644
17,591

689,077
29,184
52,132
59,520
18,380
17,267
18,661

660,525
33,004
56,625
58,519
12,669
14,928
17,640

25,972 1,014,393
29,164
52,132
60,433
18,380
17,470
19,418

984,555 324,030
33,004 0
56,625 0
58,018 500
12,669 0
15,104 176
18,355 715

100,00 100,00 0.00 0.00 21,507 21,507 21,507 26,709 i
63,76 9381 30,05 5,43 10,855 15,970 17,8582 5,115 17,024 19,062 1,180
Ired 45508 790 1.86 18,983 22,963 15,977 3,980 o0,379 40,632 24,655
g8.90 8682 -20s 0 -1.14 5,376 5,251 4,535 -l2a 6,045 5,573 735
93,14 9084 370 z.14 1,919 1,995 1,355 76 Z,060 1,399 44
36,79 3266 -+.13  -4.00 7,867 6,955 6,394 583 21,386 19,579 13,185

100.00 100,00 0.00 0.00 4,211 4,211 4,394 i 4,211 4,394 a
5309 48,10 -4.99  -Z.80 17,686 16,024 13,279 -1,662 33,314 27,603 14,329
48,64 25,19 -2345 780 9,417 4,877 4,352 -4,540 19,361 17,276 12,924
32,37 3080 -1.57 057 7,274 6,921 6,741 =353 22,472 21,887 15,146
33.37 9.50 -23.87  -9.00 281 a0 a0 -201 g4z g42 ez
3331 0.00 -3331 (1257 110 0 1} -110 331 331 331
2797 1877 G20 37 1,093 733 635 <359 3,907 3,383 2,748

0.00 0.00 0.00 0.00 ] a i g2 g2 g2
250 1127 a.71 0.86 39 39 30 346 346 307

4549 4933 384 1.86 6,710 6,213 3,148

29,838
3,820
4,603

1,515
5,711
2,366
1,063
1,677
71
170




08/15,/2007 14:51:03

(Date Format: MMIDDYY YY)

Page 1of 1

WORK-PAC Trade Progress Report (PROG15)

Labor Hours
1999-01 to WBS-¥arious
2002 to 2002
Dto 22222272

Current Labor Hours

Contrack:
Projeck:
Trade:

ASSOCIATES, INC.

Trade

Description

Planned

Percent Progress

Actual

Weeks Tip
Ahead Diff

BCWS

BCWP

Actual
Hours

Schedule
Ahead

Final Hours

Budget

EALC

ETC

Savings

o1
Toz
T04
T0S
ToG
o7
T03
TO3
Tin

Tiz
Ti3
Ti4
Ti5
Tig
Ti7
Tig
T20
T21
Tz2
T23
T24
T25
Tza
TZ8
T29
T30
T31
T32
T33
T34
T35
T36
T37

AIR TOCL ROOM
BLACKSMITHS

BURMERS

CARPEMTERS - SHIP
CHIPPERS/CALLKERS
CRAMNEMEN
DRILLERS/REAMERS
ELECTRICIANS

FITTERS

FURMACEMENM - SLAE
JOIMERS

LABOURERS

MACHINISTS

MOLLD LOFT

PAIMTERS

PIPE FITTERS

PLUMBERS

PUMNCH SHED

RIGGERS

SHEET METAL WORKERS
STAGE BUILDERS
STOCKYARD - STEEL
STCRESMEN

MIGHT MAMAGER,
WELDERS - ELECTRIC
MIGHT FOREMEN
PREPARATION FITTER
ON-BOARD PIPE WORKERS
ON-BOARD STEEL OUTFITTERS
ON-BOARD ELECTRICIANS

ON-BOARD SHEET METAL WORKERS

ON-BOARD JOIMNERWORKERS
QUALITY COMTROL
WELDERS - TACKING

Report Totals

S0.08
100,00
100,00
100,00
100,00
100,00

51.12

62,47
100,00
100,00

22,89

53,49
100,00

33,01
66,91
91.05
91,28
86,26
72,51
36,43
39,27
97.01
100,00
20,83
33,80
73,96

-2 -12.07
-1 -33.09
-5.95

-8.72

-13.74
-27.49
-14.69
-23.20

-2.99

0.00

-2.06

-14.69
-26.04

1,976
1,963
53,160
40,172
14,267
20,793
358
16,524
71,509
1,415
7,980
13,443
11,259

1,499
1,313
48,402
36,669
12,307
15,077
255
10,575
69,371
1,415
7,263
9,751
8,327

1,389
1,145
48,934
31,417
7,988
16,785
215
9,691
66,572
1,279
8,016
12,279
7,751

476
-850
-4,758
-3,503
-1,960
5,716
-103
6,249
-2,138
i

718
-3,692
2,932

3,945
1,963
53,160
40,172
14,267
20,793
700
26,929
71,509
1,415
34,566
25,131
11,259

3,654
1,711
53,745
34,417
9,260
23,151
643
74,675
88,621
1,279
38,485
31,647
10,481

2,265
566
4,511
3,000
1,272
6,363
428
14,957
2,049
0
30,469
19,368
2,730

Summary Progress Reports by
Shipyard Trade/Cratft

P

100,00
89,99
100,00
100,00
0.00
89.24

55,91
70,14
7213
52,93
Q0,77
4.07
o733
8174
o413
100,00
7966
57.06
=
100,00
77.09

19,485
10,107
9,422
7,053
265,342
4,554
17,692
41,584
8,893
654
24,846
16,565
6,900

o
775,763

g

12,846
7,089
8,796
4,485

240,851
355
17,220
33,991
9,924
654
21,994
9,454
5,224

o
670,140

[

15,148
8,853
5,897
3,907

249,566
355
17,263
29,280
8,534
1,158
21,993
9,793
4,023

o
656,486

g

6,641
3,018
2,626
-2,568

-24,491
-4,199

472
-7,593
1,031
0
-2,852
7,114
-1,676
0

PR

22,977
10,107
9,422
8,466
265,342
8,723
17,592
41,584
18,333
654
27,610
16,565
£,900

o

g

27,003
12,621
5,175
7,574
275,263
8,723
17,736
35,522
15,765
1,185
27,610
17,163
5,314

0

P

11,945
3,768
2,275
3,467

25,397
8,368

473
6,542
7,231

o
5,617
7,370
1,201
o

-105,623 869,313 857,278 200,792




Tracking Performance Costs

Bv Percent Proaress

Tracking Labor Hour C osts

140,000

120,000

100,000

80,000 ACWE [Incl Reswork)
Projected ACWE
BALC

60,000 EALC [Ind. Rework]

| EAC Bdended

Re-Pli L BALC Eth:dZd
40,000 f BOwS
:‘3’/’ — EBCWF

EALC Trend
20,000 EALC Trend Exdended
Current BACto Trend &-100%4
Riework
|

=
]

Labor Hours

40 50 G0 70
% Real Progress {ACWP/Cument EAC)




Tracking Performance Costs
By Earned Value

ACWP - Actual Hours Spent

140,000

120,000

100,000

80,000

60,000

40,000

20,000

(20,000)

LaborHour Performance & Forecast

ﬂ:ﬁ:::sq

| e

/

—ACWP
——SPAREAC
—SPAR EAC Trend
—=—BAC

——BCWP =BAC
——EAC {CPI)
—Linear {ACWP)

ED,T[II] 80,

BECWP - Earned Value {Hours)




Tracking EAC Confidence

ACWP - Actual Hours Spent

140,000

120,000

100,000

80,000

60,000

40,000

20,000

(20,000}

LaborHour Performance & F orecast

H}FJ:::::}Q

| P s

/

—ACWP
——SPAREAC
——SPAR EAC Trend
—=—BAC

——BCWP =BAC
——EAC {CPl)

— Linear {ACWP)

ﬁl],Tl]l] 80,

EBECWP - Earned Yalue (Hours)




onfidence in EAC Is a composite of 3 fac

losed) = Degree of total work completed
nen) = Degree of work orders still open

ormance) = Consistency of budget performar
d work orders (via normal distribution).

EAC Confidence From Completed Work
Confidence = PC0.2

o,
2 EAC Confidence From Open Work
g '000% Confidence = {1-Pl)*e*(PI'PI)
S 80.0%
2 60.0% 120.0%
[
S 400% o 1000%
© o
20.0% < B0.0%
= 0
0.0% = ED-D:{:
0% 20% 40% sy S 400%
o,
Progress From Clo 20.0%
0.0%

0% 20% 0% B0% a80% 100% 120%
Estim ated Progress of Open Work Orders

sssssssssssssss



Tracking Progress

Tracking & Comparing Progress

s

Percentage Progress Complete

——PERCEPTION Progress
Manual Progress
—FReal Progress (ACWP/Cur.EAC)

/ —Percent Hrs Spent
- = _".- .

0509403 0628/03 0841703 100603 112503 011404 0304004 0472304 061204 080104 092004




Tracking & Forecasting
Schedule Variance

Tracking Schedule Variance In Man-D ays

{300}

(1.000)

Man-Days
{8 HoursMan-D ay)

T

\niJ

2.000)

2.500)

Percent "Real” Progress
(ACWP/Current EAC)




Tracking & Forecasting
Schedule Variance

Forecasting Project Finish D ate

90 - E st. Finish Date
— — Trenil Finish D ate

80

70

60

50

40

30

Percent "Real” Progress

20

10

11/2503 011404 030404 042304 061204 080104 092004 110904 1272904 0211705  0408/05
Projected Finish Date




Tracking & Forecasting
Over-Budget/Savings Varian

Forecast Labor Hour Variance

Current EAC Variance

Trend EAC Variance

Trend @ 100%

Current EAC to Trend @100%

Percent Variance

Percent "Real” Progress
(ACWP/Current EAC)




Tracking & Forecasting
arned Value Performance




"¥10M JO 9ouew.oad
191SISU09 sajedlpul ssaiboud
% T 18d 1509 Jo yoel Apeals

Tracking Cost per 1% Progress




Tracking Performance Indexes

CPI: Cost Performance Index (BCWP/ACWP)
SPI: Schedule Performance Index (BCWP/BCWS)
FCPI: Forecast Cost Performance Index (BAC/EAC)

CSPI: Current Schedule Performance Index
(ACWP/BCWS)

CCPI: Combined Cost Performance Index (0.5 CPI x
[1 + SPI+ SPIx (BCWS-BCWP)/BAC]

TCPI: To-Complete Performance Index
(BAC-BCWP)/(EAC-ACWP)




Total Contract Performance
Summary




Tracking Performance Indexes




Tracking & Managing Daollar Costs

and Schedules:

Direct Labor Costs
Overheads Costs
Material & Subcontract Costs

Management Reserves




Tracking & Managing Daollizir

Costs and Schedules

Direct Labor Costs
Overheads Cost

Material & Subcontract Costs
Management Reserves




Total Cash Budget Vs EAC




Tracking Actual Costs




Tracking Earned Value Costs







Tracking & Managing Maitemnizll
Costs and Schedules

Total Committed Costs:
Purchases + Stock Used + Stock Reserved

Total Purchases
Purchases Recelved
Purchases Used
Purchases Paid
Stock Used

Stock Reserved




Tracking Material Costs




On-Line Reporting of
Cost/Schedule Status




Material Cost/Schedule Status




Combined Labor & Material
Cost/Schedule Status




Cost/Schedule Performance Indexes




Cost/Schedule Variance Analysis




Cost/Schedule Baseline Plan Status




Tracking Manpower Requirements

*As Planned in Baseline
*As Currently Planned
*As Actually Expended To Date

*As Forecast to Complete

Manpower can be evaluated by WBS, by shipyard work
center, for one project or across multiple projects.

The analysis can combine current back-log with
proposed new work.




Tracking Manpower Requirements
(Planned Vs Actual Vs Forecast)




New Work Manpower Modeled On Top Of
Active Work Manpower




Measuring Work Center
Performance



















Measuring Estimate At
Completion (EAC)

PERCEPTIONapplies forecasting factor for EAC.
As work orders close, system learns extent of cost
variance for these work orders.

EAC = BAC +
FaC’[OI’ X [Variance closed w/os
+ AdeStmentSn-progress W/O]S

As progress advanceERCEPTIONplaces greater
emphasis on recorded cost variance for the EAC.




Measuring Progress

From EAC and ACWP, PERCEPTION computes
actual progress:

Progress = 100 x (ACWP/EAC)




Measuring Earned Value

From Progress and BAC,PERCEPTION computes
earned value, BCWP:

BCWP = [Progress x BAC]/100




Measuring Trends

PERCEPTIONtracks cost and schedule performance
week by week or month by month.

Using regression formulas
and weighting the more
recent data more heavily
than older data, the system
computes trends at
completion.

Trends provide management with an early indicatiohhow effective
management efforts are keeping performance to bucad planned
schedules.




System’s Integration

Einancial
&
Accounting
Systems

’ Desktop ‘

& Internet
Products




System’s Integration

PERCEPTIONhas been linked to various Ship Design and
Engineering systems:

* ARL's ShipConstructor

*The Navy'sASSETShip Concept Model

* Proteus Engineering’sFlagship suite

* Intergraph’s GSCAD

» Autodesk’s AutoCAD general design system

* Rebis’ AutoPLANT piping system design and engineering system

» Bentley’sMicroStation general design system




CAD Iinterfaces can be used to down-
load detailed bills of material for

e Cost Estimating
 Purchase Requisitions
 Work Order Bills of Materials




Accounts

3 Party Software

/41ipConstruc}o/ _/Drawing 7

Control /

Payable

»
»

il” - "
e —/Purchasin it
,»" y Control

Cosl
Estimatin

\ erformanc

Accou
Receiv

Plannmg /Manpower
g Schedulln /  Control

N\

/ Reportlng

Time Charges

nts
Able

Customer
Billings

/

PERCEPTION

Integrated Shipyard Resource Management System




Data Import/Export Features

PERCEPTIONcan import/export data in various
formats:

. SQL ODBC

o Databases: Excel, Access, Oracle, SQL Serv
Sybase SQL Anywhere

e Text files (comma, tab delimited & strings)
* Windows cut, copy & paste

 U.S. EDI Standard X12 (XML)

e Microsoft Project




SPAR Associates, Inc.

* A Full Service Company

o Systems Developmel

o Systems Sales, Training & Support
* Independent Cost Estimating

e Planning & Scheduling Services

e Contract Cost/Schedule Tracking &
Performance Analysis




SPAR has provided systems and services to
the shipbuilding and ship repair industries
around the world since 1972.

Our clients are both large and small, and they
deal with commercial and/or government
work.

SPAR understands the detail natureof this
business, from the way shipyards organize
and perform their work and manage their
business.




SPAR has followed and has implemented
features in Its systems to support “world
class” shipbuilding practices.

These practices enable shipyards to be
much more efficient and improve the
guality of their products and services.




Serving Government Agencies Too

e The U.S. Coast Guard
e The U.S. Navy

e The Federal Maritime Administration
(MARAD)

These services include software developed
by SPAR, training and system support, as
well as independent cost estimating and
cost realism evaluations.

+



Over 35 Years Serving the Shipbuilding &
Repair Industry




