PERCEPTION®? ESTI-MATE
Estimating

New Construction

A Training Tutorial
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This training tutorial outlines the basic features
of the PERCEPTIONSsystem for developing cost
estimates for new construction.

It Is a supplement to the user manual entitled
“PERCEPTION Cost Estimating for New
Construction & Ship Repalif,which provides
more detalls for the user.

Before using this tutorial, the user should first
view the preliminary training tutorial, “Getting
Started With PERCEPTION.”
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Training Directory

_ Continue _ Generating Reports

_ Create New Contract & Project(s) _ Using Ship Characteristics

_ Project Work Center(s) & Rates _ Using Parts Catalog

_ Defining Detail Cost Items _ Using Library CERs

_ Setting Global Values _ Using Standard Packages
_ Validating Cost Data _ Cost Estimate Toolbox
_ Cost Estimating Rollup _ Cost Risk
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PERCEPTIONCcost estimating IS
designed specifically for shipyards and
naval engineering agencies.

It provides features that support cost
estimating at any given level of detall
required, from rough order of

magnitude (ROM) to detall estimates.
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1.

Why UsePERCEPTION?

PERCEPTIONhasflexible featuresto address almost any
estimating situation, whether for commercial or goernment
requirements.

PERCEPTIONOoffers atoolbox of easy-to-use functionto help
the estimator expedite the process and ensure thstienate is
both complete and accurate.

PERCEPTIONallows cost data to be cataloged in convenient
and easy-to-uselatabase libraries

PERCEPTIONCcost libraries ensure all estimators are using
consistent information.

PERCEPTIONIibraries can be configured to accurately define
standard shipyard production processes to ensure ew
estimate is complete, nothing is missing
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Steps To Generate An Estimate

1. Create the new project and its WBS.
2. Define the work center(s) and labor rates.

3. Define the detalil cost items cataloging them thé
project WBS and to the project work center(s).

4. Validate the detall cost items to ensure there s
missing information that is required for a correct
cost estimate calculation.

5. Perform a cost estimate “rollup” that summarizes he
costs of the cost items up through the project WBS.

6. Generate the necessary detail and summary repotrts

“Spar °
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Special Note:

button on the toolbar or the down-arrowon your
keyboard.

To add new records in any worksheet, click on thAadd
L= i

To save data entered into any worksheet, click orné

Savebutton on the toolbar.

To delete records from any worksheet, highlight thee
records (rows) to be deleted, then click on thBelete

button on the toolbar.
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PERCEPTIONallows the user to develop a cost estimate
to any required level of detall.

Each cost item of the estimate defines a labor arat/
material cost.

ssssssssssssss



Create a New
Cost Estimate Project

Before a cost estimate can be developed with detl
cost item data, the user must develop the project
hierarchy:

1. Define an overallContract
2. Define the cost estimat@roject(s)

3. Define the projectWBS
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Detalled instructions for creating a new project ae
provided in the following tutorial:

PERCEPTION
Starting A New Project

ssssssssssssss

10



Define Project Work Center(s) and
Rate Tables

Project labor costs are computed by the system from
labor hour estimates entered on estimate cost items

The system uses labor cost rates stored on work ders
defined for the project.

1. Any number of work centers can be used for a
project estimate and each center can carry its own
labor rate.

2. Each center also can have different rates for ddrent
calendar years.

“Spar 11
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Every cost itemmust be
identified with a work center.

Therefore, different cost items
can be assigned differentabor
rates.
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Define Project Work Centers

# PERCEPTION - Total Shipyard Management

1 1 File Edit “ew Environment Library Data  Swskem  Reports  Window  Help
To define these project work ™ e

center rates, open the X S Y BREnl ke o2 A 221 E
project worksheet. Il I
+ Contract Ship Type Project Description
If It IS nOt already Open1 1EWWATH SWA'IFH = b S‘u“u’aﬂm:ll:lJ Cnn;ept D.esigr? & Ran p.
click on thel®] button onthe |Jgswam swam wowcor sz
4/SWATH v SWC1n2 Ship #2
toolbar and select the 5 ISWATH v SWCIO3 Ship #3
. BISWATH v SWC104 Ship #4
prOJeCt. 7/swaTH v SWCI0S Ship #5
BlSWATH v SWCI06 Ship #6
9lSWATH v SWC107 Ship #
10/SWATH v SWC108 Ship #8
11/SWATH v SWC109 Ship #9

“Spar 13
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Define Project Work Centers

Highlight the project in this Select Drll Down |

work sheet and then, click on thy [eesttems 2
Drill Down button [#] on the Costiems MEL

toolbar. s

Fallet lterms

Scroll down the drill-down emieton terre

selections and click orRate S

Tables T

| Ok ||_ Cancel _|| Help

“Spar 1
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In the worksheet that the system displays, add

8| all project work centers (identify each
from the drop-down selections).

=

4 Rate Tables and Indirect Formulas for the Estimating Environment

Cantract

| Froject Wiark Center Description and Comments

T3 =W C 107 w S w Shipyard Praduction Departments

2| EWWATH w [ SWCTOT w (5YH » Shipyard Hull Production Depts

3| SWWATH w [ SWCTOT w |TE + Shipyard Technical Engineering
NOTE: This drop-down list of centers identifies a
master list of work centers previously defined unde
Library/Work Centersfrom the main menu.

“wpar
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Define Work Center
Rate Tables

For each of these work centers, highlight it and ak
on the Drill-Down button | £%| again and select
DETAILS. The system will display the project
center rate table
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The system will display the Rate Table for the pragct
work center:

1. Labor Cost Rate (per hour)
2. Subcontractor Labor Cost Rate

3. Percentage of applied rate (Profit, G&A, OverheadLocal &
Federal Tax)

=

# Labor Rates for the Estimating Environment

Labor Rates |App|3f Rates to...

Direct Labar FPercent FPercent FPercent Tuotal Labiar Price
Fate F rofit 584 Cverbiead hlarkup
Year Description Shipyard Production Departments |
Labor | 18.55 | 10.00%| | 0.00% | 150.00% | 160.00% | $48.23
Material | 10.00% | 12.00% | 0.00% | 22.00%,
ServicesiSubs | 0.00 | 0.00% | 0.00% | 0.00% | 0.00% | $0.00!
Travel | 0.00% | 0.00% | 0.00% | 0.00 %,
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Add |™| a rate table for each yetirat will apply to the project.

r

% Labor Rates for the Estimating Environment

Labor Rates ‘Appl}r Rates to...

Direct Lahor Fercent Fercent Fercent Tatal Labar Price
FHate Frofit G A Crwerhead @k
Year Description Shipyard Production Departments |
Lahor 18.85 | 10.00%, | 0.00% | 180.00% | 160.00% §48.23
Material | 10.00% | 12.00% | 0.00% 22.00%,
Services/Subs | 0.00 | 0.00% | 0.00% | 0.00% 0.00% | $0.00)
Travel | 0.00% | 0.00% | 0.00% 0.00%,

Year 2005 Description Shipyard Production Departrments |

Lahor | 19.25 | 10.00%, | 0.00% | 145.00% | 155.00% $49.09
Material | 10.00% | 12.00% | 0.00% 22.00%,

Services/Subs | W | 0.00% | 0.00% | 0.00% | 0.00% | %0.00/
Travel | 0.00% | 0.00% | 0.00% 0.00%,

“Spar 18
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Taxesare taxes paid to vendors and suppliers and are aéd costs to a
project.

Overheadis a percentage applied to direct costs that accoufor all
Indirect costs of the shipyard operation: facilities depreciation, utilities,
etc. When used with labor, overhead is applied tithe direct labor cost
estimate and includes all fringe benefits paid byhe shipyard to the
employees.

G&A are the indirect costs associated with general admstration of
projects. This cost category often is used when ferming government
contracts. For commercial contracts, G&A more typcally is included
In the overhead.

Profit is the percentage fee that is added to the estimdteosts for the
project.

Enter the required rates and click on theSavebutton.

“Spar 19
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ldentify How Applied Costs
Are Formulated

All work center rate tables are complemented by inofect cost
formulas.

These formulas enable the user to specify what cestire to be

Included or excluded from the calculations of indiect costs
and profits.

For example, if profit already has been incorporatd in the
labor rate, but should be applied separately to marial costs,

click only on the box that profit will be applied to material
costs.

“Spar 20
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To open the rate formula window, click on theApply Rates

to...tab

This window allows the user to define how all indot costs and profit can be

% Labor Rates for the Estimating Environment

Labor Rates ‘ Apply Rates to... |

Apply G and Ato direct cost
Apply profitto direct cost

Apply G and Ato local taxes
Apply profitto local taxes

Apply G and Ato federal taxes
Apply profit to federal taxes

Apphy G and A to overhead
Apply profitto overhead

Apply profitto G and A

...0f Labor
..of Lahor

..of Lahor
...0f Labor

...0f Labor
..of Lahor

...0f Labor
..of Lahor

...0f Labor

...0f Material
..of Material

.of Material
_..af Material

_..af Material
_..of Material

_..af Material
_..of Material

_..af Material

applied in the system’s cost calculations.

Center Description  |Shipyard Production Departments

..0f SubCaon
..0f SubCan

..0f SubCan
..0f SubCaon

..0f SubCaon
..of SubCan

..0f SubCaon
..of SubCan

..0f SubCaon

..of Travel
..0f Travel

..0f Travel
..of Travel

..of Travel
..0f Travel

..of Travel
..0f Travel

..of Travel

ssssssssssss
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Now the estimate cost
items can be entered
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Define Detall Cost Items

Begin entering cost items. The Cost Item worksheetan be
accessed a number of different ways:

Choose Drill Down

1. Click on S|
Environment/Cost Contoms -
Estimating/Cost ltems [ ————————
from the main menu. Costfers - WEL

Work Orders

2. Or, drill-down |2z atets
from the Project -
worksheet and select -
Cost Items o | oo
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3. Drill-down

2%

CLIN worksheet:

from a designated project WEs or

PWBS Zone Level Worksheet

& pwBs Zone Information for the Estimating Environment
Contract Project fane Description GPYWEBS Zone
1|F"D-33F" 337 01 =hip Design & Engineering W hhd
2|F"D-33F" 337 02 shipyard Support Services W Jhd
3PD-337 10 Stermn Stern ]
. 337 Er'l gine Room Machinery -
3 =419 =
Bow hhd
Select Orill Down | ucture Deckhouse Jhd
He WY i

COA Sub Groups
COA tems
Design Packange List

Cost ltems - MEL
Activities

Work Orders
Fallets

Fallet ltems
Requisitions
Requisition Items

Costltems - BOM !

=

and selectCost Items

=

Cancel
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By entering cost items under a specific WBS levat,
may be easier to ensure that all costs for that lelare
addressed.

In addition, cost items that are entered under a WB
level automaticallyare assigned all references to that
WBS.

“Spar 25
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Required Cost Iltem Data

Each cost item must include the following informaiton
besides labor and material cost:

1. Cost Item Number (usually sequential)

2. Project work center (so that the system can usee
correct labor rate)

3. Project WBS references (so that the system can
summarize costs by project WBS)

“wpar 26
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COStS On an |tem Can be entered elther Total Labor Hours  Direct Material Cost

. 0.00 0.00
directly:
Or via Cost Estimating _ | .
. . | Quantity Llaf Labor Unit Hours (CER) Material Unit Cost (CER])
Relationships (CERS): I N— 0 0000 0.0000

A CER is a unit cost based on somenit of measure For
example, welding hours per meter of weld; paint madrial
COSt per square meter area, etc.

The item quantity provides the value by which the system
can compute the extended costs.

“SpaR 27
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Large new construction contracts often cross multile
years that have different labor rates, etc.

Each cost item will be assigned a Base Year Datehwh
by default will be the date set on the project’®etalil
Optiontab window.

However, each cost item in the Cost Item worksheetn
be edited for another base year:

Base Year Date
1993

Every base year used on cost items must be covelega
complimentary Rate Table for that cost item’s work
center and base year.

“Spar 28
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Refer later to Cost Item Data Validatiorio check that
Rate Tables are complete for all work centers used
the estimate and for all years being applied.
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Material Escalation

Material costs defined on estimate cost items aressumed
by the system to be valid for the Base Year definenh the

cost item.

The Base Year date on the cost item is either assef by
default by the system (equal to the current year)ro
manually by the user.

“Spar 30

ssssssssssssss



If material costs are being brought to the cost iten via
library CERs, Standard Packages and/or the Parts

Catalog, these library costs may be on the database
under a different base year than the Base Year fdahe

cost item.

The system automatically will apply an escalationactor
to these library material costs so that they are asimed
to be valid for the cost item’s Base Year using the
following formula:

Cost Item Material Cost = Library Material Cost x Factor

“Spar 31
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The “Factor” is developed by the system from the Esdation
Table.

Click on Environment/Cost Estimating/Escalatioto view this
table and to keep its information up to date:

‘:,l Escalation Factors for the Estimating Environment
Date “alid Material Escalation
1 18995 0.94530
2 1995 096770
3 1897 0.958520
4 18995 099210
| = 18999 1.000a0
B 2000 1.01500
0 9 - i 2001 1.03120
The “Factor” is computed as E 104770
| -~ 2003 1.06450
follows: 10 2004 108690
11 2005 1.105970
12 2005 1.13300
13 2007 1.16680
Factor = Cost Item Cost Base Year Factor/ |14 2o 118110
. 15 2009 1.20580
Library Cost Base Factor %6 200 | 57100

“Spar 32
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Setting Global Values

When entering large sets of cost items, it is often
convenient to set global values to selected cosnt data
fields.

Then, the system will automatically apply these vaks for
each cost item entered into the worksheet.

Click on the Global Defaultsbutton |@| on the tool
bar to open the global selections.

“Spar 33
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Global Variables:

ﬂ-‘ Perception Global Variables

Contract |B-DEMO

Froject (01
—aWWBS

Whark Centerl Fate ‘fearl 2003 ﬁ

Group

Account

—Cost Centers
Dlivision
Department

Frocess

{1 R]]F

SUpenisor

[ Use CERs from zelected WBS Level

ICCIA v|

—PWES

Lone

Clutfit Zone
LInit

Assembly

sub Assembly
Fart

{111]]

Load | )4

Cancel

| Reset Clear |

Help

]|

sssssssss
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Validating the Cost Data

Once all of the project cost items have been entate
save them to the database.

ltems still flagged redafter the save do not have work
center rate tablesfor the year in question defined for
the project.

4 Cost Item Information for the Estimating Environment

| Contract Project Wwork Center Cost ltemn Description Cluantity Lloh L
|C1EI5EI2 = |5071 a ~|0 1/3 Garlock Blue Guard ar equal gas 1.00[EA ~|
|C1EIEEI2 350?1 a v|1 Ex STG Butt Weld SMLS, C3, 50-di 5.00[EA vI
|C1EI5EI2 350?1 a il Ex STG Butt Weld SMLS, C3, 50-di 12.00|EA 'I
‘ [c10802 5071 TN - |- Ex STG Butt Weld SMLS, CS, 45-d, 3.00[EA -]
|C1EI5EI2 350?1 a - |4 Elbows & Fittings - steel - 2" 15.00|EA vI

4

|C1EI5EI2 EIEEITH a ¥ |5 Elbows & Fittings - steel - 5" 4.00|EA,

ssssssssssss

35



To correct this problem,

1. Re-open the project work centers,

2. Add and save rate tables for the missing
years.

3. Save the cost items again, and the red flag
will disappear.
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Click on the Validate Displayed Datdéutton E to check for
other items of information that might be missing.

The system will display any and all missing informaon
from the cost items, like missing SWBS, work center etc.

Yalidation Results

Fow  Error Message I=
12WEBS Group Should Mot Be Mull,
1 2WEBS Account Should Mot Be Mull,
25WEBS Group Should Mot Be Mull,
25WES Account Should Mot Be Mull,
2Specified CER Does Mot Exist In The CER Library.
ISWES Group Should Mot Be Mull.
ISWES Account Should Mot Be Mull,
JSpecified CER Does Mot Exist In The CER Library.
4 Missing Project YWark Center or Rate Tal:ile for Hate Year, _*lll

L

Erint | Goto Fow | Cancel |

Correct the problems and re-validate until all cagtms pass this test.

“Spar 37
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Performing A Cost Estimate
“Rollup”

The rollup process summarizes the costs from the sbitems
to all defined WBS levels of the project.

Rollup Cost E stimate(s] |

. Contract D Froject Description i’
Click on the Cost 1023 023 Project 023
. 21999-01 DE=-1  Sample Ship Repair Project
Estimate Ro”up 362-0101-01 101 Industrial Assernbly

4 A-DEMO 01 =ample Material Contral

button. % 5 4-DEMO 02 Buoy Tendsr _|j

2. Select the project(s) e

. [T Rollup Cost ltem YWeights thru the WES

and then CIICk OK [ Refresh Cost ltems Linked to CER Libraries

[ Refresh Cost ltems Linked to Parts Catalog

[ Refresh Cost ltems Linked to Ship Characteristics

(0] Cancel Help

38
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The summary of the cost estimate can be viewed at
any level of contract, project and project WBS onts
respectiveDetall tab window.

$-' Project Details Information for the Estimating En¥ironment
Details Dptiunsl Mileatnnesl Characteriaticsl
Contract |ixBeEN, Description|Ship #1 Sample Detail Cost Estimate
Project|337
Ship Type|RO/RO =]
Lahaor Material SubCon Travel
Hours 1.815179.09 n.0o
Cost 24 08067258 52,437 45968 n.0o n.o0
Frofit 4040512949 3165 912.08 n.0o n.o0
GEA 4.329121.08 4,129 449949 n.0o n.o0
Owverbead 12,025 336.20 n.0o n.0o n.o0
Local Tax n.oo 1,310,8936.50 n.0o n.o0
Federal Tax n.oo n.0o n.0o n.o0
Sub Totals | 44,445 64295 F1,043,768.25 | 0.00 | 0.00
Start Date| 00000000 Min. Risk] 98,119,5457.30 Weight 17,826.00
Finish Date| 00/00MO00 Total Cost] 105,439 401.20 YWalume 1]
hax. Risk| 142148375017 #of Cost Iter‘nsl AEE
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Generating Reports

There Is a wide variety of

reports for the cost estimate.

From the main menu, select
Environment/Cost
Estimating/Reports

Engineering

Planning 2 Scheduling
Production Engineering
Material Control

v v v v v v v

Package Libraty
Packaage Ikem Library

ZER. Libraries. ..

Caosk Ikems. ..
Rate and Indirect Formula Tables
Escalation

Cosk Estimatar's Toalbo, ..

Return Cost. ..

Raollup...

Risk Analysis. ..

TransFer Estimate ko Praduction ...

Exceptlgs. 00 |

ssssssssssssss
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Select Report To Run

Feport List
T h t . I I I . t . o =
e system will list, in R
. . -] Cost Escalation Reports
various categories, all 1@ Cost ke Listings
. {:l Cost tem Value Reports
reports available on the N3 Customer Estimate
@ CUZ01 - Print Customer Estimate by Center
- [B5 cus02 - Print Customer Estimate by SWES Accourt
SySte m. [E5 cUS03 - Print Customer Estimate by PWES Zone |
- L[E8 cus0d - Print Customer Estimate by CLINS
[#-_] Estimate BOM Lists
[-{_] Estimate CER Listings
{:l Estimate Indirect Formula Listing
-] Estimate HAVSEA 4280/2
{:l Estimate Package Detail Listing
[-_] Estimate Parts Catalog Part Listing Report _|;|
a| | 3
(8] | Cancel
“Gpar 41
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The following costs are summarized for each level the
contract:

-.Labor man-hours

-Labor dollars

-Material dollars

-Subcontract labor hours

-Subcontract labor dollars

‘Travel dollars

-Total direct costs (all direct and subcontractdabl, material and travel costs)
-Total sales tax costs

-Total indirect costs

‘Total costs (direct costs plus taxes and indicests)
-Total profit

-Total price

“Spar 42
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Labor (direct and subcontracted) costs are compute@ly
the system from project work center rate tables.

Indirect costs (overhead and G&A), sales taxes and
profits are computed by the system from these talbdeas
well in conjunction with the indirect cost applicaton
formulas developed for the project work centers.

NOTE: A project rollup ( Environment/Cost
Estimating/Rollup must be performedto pass these
calculations to the upper levels

“Spar 43

ssssssssssssss



Sample Cost Item Detall Report (#CI01)

01/09/2003 16:05:45 Chesapeake Marine Industries Page 1 of 17
(Date farmst: MMDDAYYY) Cost Item Listing by Project(Cl01)
Contract PD-337 Multiple Commercial Cargo Ship Program - Estimating Demo
Contract Range: 0D bo ZZFFFIFFFFIFFFFIFIFF
Project Range: 0to ZZZIFTEY7
Cost Heading Labor Matl Labor Labor Material Extended Last
Center [ltem Oty UoM CER CER Hours Cost Cost Cost  Updated
Project 337 Ship #1 Sample Detail Cost Estimate
.00

o 2768 Aft Bulkheads 265.00 36.0000 1,060.0275 9,540 0 280,807 250807 1052902002
m 2rg9 Aft Hull Decks 211.00 995294 1,947 8673 21,064 0 411,000 411,000 031202002
0y 2770 WfS Platforms and Flats 91.00 18008231 200659341 163,554 0 1,826,000 1,826,000 031252002
| 27 Micthachy Shell Units 2,546.00 30,5000 999 6456 6,503 ] 2,843,000 2,545,000 031202002
0y 22 iclbocly Bulkhesds 929.00 455000 9975471 45057 0 927,000 927000 O3M 202002
| 2773 Miclhacly Decks 1,024.00 4 1595 §03.7109 42178 ] 23,000 F23,000 034202002
0y 274 Fab Partable Decks 1.00 1,032.0000  413,000.0000 1,052 0 413,000 413,000 0O3H 202002
| 2775 Fak Stern Ramp 1.00 1,947.0000  779,000.0000 1,947 ] 7,000 Tra.000 03M202002
m 2776 Mlizc. Cutfit Foundations 1.00 PHG 430.0000  16,200.0000 430 0 16,200 16,200 0301252002
| 27T Partakle Decks - Fah 4.00 PHG 280.0000  113,000.0000 1,120 ] 452,000 452,000 034202002
m 2r7a Ladders & Walkways 2.00 PR 500000 2,1560.0000 120 0 4,320 4,320 034202002
| 2778 Fails & Stanchions 200 PHG 50.0000 2,160.0000 120 ] 4,520 4,320 03M 242002
m 2ran Ladders and Walkways 4.00 PR 90.0000 3,240.0000 360 0 12,980 12,960 0301202002
| 278 Fails & Stanchions 4.00 PHG 40.0000 1,440.0000 160 ] a,760 9,760 03M 242002
m 2rgz Ladders & Walkways OM3 1.00 PR 100.0000 3,5600.0000 100 0 3,600 3,500 034202002
0y 2783 Floor Plates & Grates (OS] 1.00 PHG 1,500.0000 540000000 1 500 0 54,000 54,000 0354242002
m 2rad Shell Doors 1.00 PR q00.0000  32,400.0000 00 0 34,400 F2400 031252002
0y 2783 Water and Gaz Tight Doars 1.00 PHG =0.0000 1,800.0000 a0 0 1,500 1,800 03H 202002
m 2736 Laders & Walkways 1.00 PR 22500000 91,800.0000 2250 0 91,500 9,500 031202002
0y 2raT Railz & Stanchions 1.00 PHG 1,000.0000 360000000 1,000 0 36,000 36,000 0501262002
m 27ag Foundations 2.00 PR 1,200.0000  50,000.0000 3,000 0 100,000 100,000 031 202002

ASSOCIATES, INC
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Sample SWBS Group Summary Report (#SUM02)

01/09/2003 16:07:49 Chegapeake Marine Industries Page 1 of 3
Drate format: MDD
f 3 SWBS Group Summary Report (SUM02)
Contract PD-337 - Multiple Commercial Cargo Ship Program -
Project 337 - Ship #1 Sample Detail Cost Estimate
Project Range: 0 to ZZZTFFIZ Group Range: 0 to ZZZIFFIT
Labor Labor Material SubCon SubCon Travel Direct Indirect Total Total
Group Description Hours Cost Cost Hours Cost Cost Cost Taxes Caost Caost Profit  Price
1 Hull Structure 935,079 13,052,288 20,007 920 ] ] 0 33080218 500,198 10451186 44,011,602 3400764 47 412,366
2 Propulsion Plant 235,595 714109 14,135 800 u} 0 0 14570009 353595 1600371 16824277 9746533 17795910
3 Electric Plant 7EE30  1,017998 3279880 ] ] 0 4297878 81,997 950529 5330403 369045 5,699,450
4 Command & Surveillance 11,400 131,050 380,400 u} 0 u} 541 450 9, 7E0 1533455 BS54 BES 45947 733613
5 Auiliary Systems 185456 2457282 &543 630 o ] 0 11300872 221,002 2367395 13889462 946762 14836225
5 Qutfit & Furnizhings 166605 2207516 5453680 ] ] 0 7BB1,196 136,342 1930533 9728127 TOO129 10428235
T Armarment o i ] o ] o i o i il ] o
g Integration & Engineering 44 gan 594 BE0 ] ] ] ] 594 BE0 ] 404 369 999029 99903 1,093,932
] Shipyard Support Services 291,000 3835750 306,000 u} 0 0 4161750 7Ba0 2546005 E&154058 66624 T 4581 645
Project: 337 Totals 1,815,145 24,050,673 52,437,460 (1] 0 0 76,488,132 1,310,937 20,483,907 98,282,976 1,206,425 105,439,401

ASSOCIATES, INC



Sample PWBS Zone Summary Report (#SUMO04)

01/09f2003 16:09:26
(Date format, MMDDA YY)

Chesapeake Marine Industries Page 1 of 1

PWBS Zone Summary Report (SUM04)
Contract PD-337 - Ship #1 Sample Detail Cost Estimate
Project 337 - Ship Wide

Project Range: Oto ZZZIFTITZ Zone Range: 0to ZZFITIZY

Labor Labor Material SubCon  SubCon Travel Direct Indirect Total Total

Zone Description Howrs Cost Cost Hours Cost Cost Cost Taxes Cost Cost Profit Price
Wi Ship Wide n 0 n 0 n 0 n 0 n 0 0 0
01 Ship Design & Engineering i] u] i] u] i] u] i] u] i] u] u] u]
0z Shipyard Support Services 328,080 4360310 306,000 0 u} 0 4666310 T B0 2989105 TEE3 0685  Y51,007 S44075
10 Stern 506,823 B,715405 8954 664 0 n 0 15670,069 223867 5271655 21,165590 1 666,826 22834 M6
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Cost
Estimate
report by
Ship
Oowner’s
CLIN:

$&°

ASSOCIATES,

TO CUSTOMER

PAl.

Page 1 of 1

Estimate Date

10/29/2002

ESTIMATE

PROPOSAL FROM

Chesapeake Marine Industries
927 West Street
Annapalis WD 21401

Contract C10502 - Diydock & repair frigate

Cost tem # Cluantity | Uol Description Unit Price Extended Cost

CLIH A-¥1 Docking

62 1.00| FEE Dy dock preparation 14,380.73 14 380073

63 15.00( DAY Drry docking haul day 5,250.21 73,2032

64 3.00] Doy Dy docking lay days 475214 14 256.58

= 2.00] MOVE Lirne handlers - vessels under 50,000 GRT - per move 924 .00 1,545.00

66 3.00]Day Mooring fees pier side wark 31681 950.44

E7 8.00|HRS Pilot= - per hour - minimum 2 hours per evolution 22505 1,800.36

[t .00 HR Tugs - per hour per tug - minimum 2 hours 39383 236295

Total foxr CLIH: A-01 114,302.30

Total for Coptract: C10502 114,502.30
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Same
report,
but by
Shipyard
SWBS:

Estimate Date

SSPAR

ASSOCIATES, INGC. 10/29/2002

TO CUSTOMER

ESTIMATE PROPOSAL FROM

Chesapeake Marine Industries
927 Wiest Street
Annapolis WD 21401

Contract C10502 - Diydock & repair frigate
Project 5071 - Capt. Kidid's frigate

Cost tem = Quantity  |UolM Description Unit Price Extended Cost
Account 101 Docking
62 1.00 |FEE Dy dock preparation 14 33073 14 380,73
B3 1500 |[DAY Dy docking haul day 5.280.21 79,2032
B4 3.00 (DAY Dy docking lay days 4752148 14 256 .55
63 200 [MOVE Line handlers - wvesselz under 50,000 GRT - per move 924 .00 1,548 .00
Total for Acct: 101 109,688.52
Account 102 Tugs & Pilots
B7 .00 |HR= Pilots - per hour - minimum 2 hours per evolution 22505 1,800.36
it G6.00 |HR Tugs - per hour per tug - minimum 2 hours 393.83 236208
Total for Acct: 102 4,163.34
Account 103 Undecking
=13 300 (DAY Mooring fees pier side work J16.81 950 .44
Total for Acct: 103 950.44
Total for Project: 5071 114,802.30
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Advanced Features

1. Using Values of Ship Characteristics to Define &m
Quantity

2. Using a Parts Catalog for standardized material @sts
3. Using the CER Libraries
4. Using the Standard Package Library

“Spar 49
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Putting together an estimate from manual cost
entries and from cost libraries.

Project Estimate

I

Manual Cost ltems
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Using the Value of a Ship
Characteristic as a Cost ltem
Quantity

A cost item quantity can be entered manually.

Or, it can be related to a ship characteristic defied for
the project.

To use the ship characteristic, make the selection
available via the drop-down options on each costam
record:

Use Ship Char  Characternstic Name

s ~GRT Rd

“Spar >1
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Using the Parts Catalog

Material costs can be entered manually on any cogem
record. However, if the material is available onhe
Parts Catalog, the current catalog cost can be appe0d.

To apply a catalog cost to a cost item, enter theaR ID
on the cost item record

Fart [D
GASK-10

If the user has not yet provided a cost item destan, the system will
apply the description from the Parts Catalog.

ssssssssssss
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Catalog parts also can be entered as cost items ngithe

system wizard.

Click on the Add Partsbutton

R=

to open the wizard.

Select all parts needed (highlight, then click or>>)
and define their required quantities. Click onFinish.

$ add standard Part{s)

Part Classification |Pipe

Retriewe Option
[ Use Part SubClass I
for Retrieve

M Select Part

SPN
PCREDMXS-24%20

EX 5T Butt Weld SMLS, C3,

PI-C540-100 Carbon Steel Black Pipe - 1"
IPS/SCH. 40

PI-C540-125 Carbon Steel Black Pipe - 1.25"
IPS/SCH.40

PI-CS40-150 Carbon Steel Black Pipe - 1.5"
IPS/SCH. 40

Carbon Steel Pipe, Sch 40, 2"

Diarrn.
Carbon Steel Black Pipe - 2"

PI-C540-200
IPS/SCH.40

PRCS40-250 Carbon Steel Black Pipe - 25" &

1 | My

All <=

\i

=101 x]

The system
e will create
e nesar cost items

for each part

N selected.
« | ©
Finish HWI Help |

ssssssssssss
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Detalled instructions for developing a Parts Catalg are
provided in the following training tutorial:

PERCEPTION MAT-PAC —Developing A
Parts Catalog

“Spar >4
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Using the CER Library

CERs can be entered manually on each cost item, threy
may be applied from the CER libraries.

Library CERs can be centrally managed When updated,
they provide current cost information to whomever ses
them.

To use a library CER, make the selection from the ERs
available via the drop-down options on each costain
record:

CER Type CERID CER Description CER Farm
Fipe CER Tahle ;| 'FE-FL ."3"-.-"—Ei Flange Renewal: Galv. SlifHRES/EA

“Spar >
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CERs also can be entered as cost items using the
system wizard.

Click on the Add Library CERsbutton Eﬂi to open the
wizard. Select all CERs needed (hlghllght thenick on >>)
and define their required quantities.

§ Create Cost Item(s) From CERs ] |

IVISSEt:CcttLiSR — j Retrieve | T h e SySte m

Select CER... % Created Cost ltems Wi | I Cre ate

1D Description Lahﬂ . | Oty “ariable A “ariahle B “ariable C ‘ariahle .
BU-ST-MS-biBow Thruster Unit .o o o] t t
BU-ST-MS-fdFocsle Deck Unit All == . d0 0 dq | COS I e m S

BU-ST-W5-fuFare Peak Unit
-ST-ME-f{Tank Top Fonwar - fo r e a.C h
- |- ankKs
RER] O CER
BU-ST-M35-u:Upper Side Tanks Forward
CU-ST-M3-IbLongitudinal Bhds _|L| Al << | Selected

[« | I il

»
Find a CER | Add CER(=) | Cancel | Help |

“Spar >0
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If equation CERs have been retrieved, they may reqte the
user to define specific input variables ('A, !B, !C!D, and
E).

When all CER information is complete, click on theAdd
CER(s)button. The system will automatically generate cas
items from this list.

“Spar >7
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If the retrieved list of CERSs is large, theFind a CER
button will enable to user to locate desired CERgdm

this retrieved list using a text-matching “find” pro cess.

Enter the text expression for the desired CER andie
system will scan down through both the CER ID and
CER Description for a match. The system will highght
the CER where there is a match.
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NOTE: If the Global Defaults are not set for contract,
project, and work center, these fields will have tde
manually entered on the new cost items.

Also note that immediately after the system has inalled
these CERs as project cost items, the system wilbtyet
have applied the work center rates to compute dirdc
labor costs. This will be done when the cost itemecord is
saved if there is a corresponding record for the ri@ year
In the project center rate table.

When the system applies the labor rates, it removéke
red flag on the cost item. If it cannot find the ate table,
the items will continue to be identified with a redflag.
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NOTE: If a cost item uses a library CER and the user
subsequently changes the cost item’s CER value
manually, the system will re-tag the cost item asm
longer referencing that library CER.

The system will re-tag the cost item as Blanual CER
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Detalled instructions for developing a CER libraryare
provided in the following training tutorial:

PERCEPTION ESTI-MATE —Cost
Estimating Libraries
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Using the Standard Package
Library

Standard production processes, like hull block corruction, can
be developed and stored on a special Standard Pagalibrary.

Each package can be as detailed as needed and cpacsy both
labor and material requirements.

A package can be complete in and of itself, or itam be made
parametric to accommodate a range of estimating ragrements.

A package can use the library CERs as well as codtem the
Parts Catalog

62



63



To use a Standard Package,

1. Click on the Add IP Package(sbputton to
open the wizard.

2. ldentify the contract and project where the
package items will be applied.

Click on
the Next
button.
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Select all standard packages needed (highlight, the
click on >>) and define their required quantities. Click
on Finish.

The system will create cost items for each package
selected.
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In order to narrow the group of packages possibledr
selection, the user may use thieackage Classification
and Sub-Classificationselection criteria buttons.

In addition, after a group of packages have been
loaded into the Package List box (left side of the
window), the Find A Packagebutton allows the user
to locate a package by description that matches a
specific word or expression.
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Edit the details of the package items as necessary.
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Detalled instructions for developing a Standard Pdcages are
provided in the following training tutorial:

PERCEPTION ESTI-MATE —Developing
Cost Estimating Libraries

68



Updating
CER Library & Standard
Parts Costs
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When library CERS and Standard Parts are used in a
project estimate, and when their CERs are modifiedthe

project estimate can be quickly updated with the ne CER
values using theCost Estimate Rollup.

The rollup can be
made by selecting
Environment/Cost
Estimating/Rollup
from the main menu.

Then select theCost
Estimate Rollupfrom
the pop-up window.
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First highlight one or ore contract projects to beupdated,
and then select one or more of the “Refresh” options

Click on the OK button,
and the system will
proceed to update all
CERSs on the estimate
cost items as directed by
the refresh options.

This rollup will
summarize the updated
cost estimate from the
cost items through the
project WBS.
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Note: this updating process will not
update CERSs In the Standard Package
Library.

However, If the project estimate uses
standard packages, the cost items will be
updated where the package items
reference library CERs or the Parts
Catalog.
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Cost Estimating Toolbox

The system provides a cost estimator’s toolbox of
special functions to help the estimator.

Click on the Estimating Toolboxbutton on the
tool bar to open a window of toolbox selections.
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The first tab window
offers various
functions for

Copying projects
Copying CERs

Copying Standard
Interim Product
Packages

Copying Rate Tables Other functions

. Adding IP Packages, 6. Import data from external

CERs, & Standard Sources
Parts 7. Globally delete sections of
the project estimate.
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2.

The second tab (available only
when cost item records are
retrieved) offers selections to:

Modify rate tables

Modify the indirect formulas
of applied costs

Globally modify labor hours
and costs using specified
percentages

Modify cost item assignments
to WBS, Base Year (Start
Date), and work centers
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The third tab offers the
following functions:

1. Data validation of cost
items

2. Options to rollup totals to
the project WBS

3. Alternate route to running
reports

4. Perform cost risk analysis

5. Transfer estimate to
production to generate
work orders and material
requisitions.
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Cost Risk

PERCEPTIONCcan evaluate the risk of a cost estimate and
can measure the probability that the estimate wilhot be
exceeded by actual costs.

The final “bid price” that is ultimately submitted t o the ship
owner would have to be based upon an examination tfe
competition, and that is outside the scope of thest model.
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Risk, or uncertainty, can be associated with any oall cost
items included within a developing project cost eshate.

The greater the cost risk the less likely, or probability,
that the cost estimate is realistic.

The lower the risk, the greater is the probability that the
cost estimate is valid.

Uncertainty can be expressed, or represented, as a
distribution of cost estimates between certain vaks. Outside

this range of expected values one would expect thather
values would have very low probability (high risk).
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The PERCEPTIONMonte Carlo cost risk analysis
runs through all of the cost items many times
collecting its simulation information.

For each run and within each cost item’s cost range
the system applies its random number generator to
determine what cost to use within that cost range.

The cost risk probability is derived from the resuts of
this multiple cost simulation process.
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To execute the cost risk analysis, the user hasgelect

Environment/Cost Estimating/Risk Analysisom the main

menu.

The Analysis Selection
Tool will open up where
user can choose the
project.

When the project is
chosen, check thévonte
Carlo Analysischeck box
and click the Process
button. It will start the
cost risk calculations.
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After the process is performed, the Estimate Cost iRk

window will open up. The first tab page displays tk results:

Cost
Model
Monte
Carlo
Cost
Risk
Analysis
Results
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The results of the cost risk analysis are summarizieas
follows:

Minimum and Maximum Total Cost

Estimated Total Cost (expected)

Not-to-exceed probability of Estimated Total Cost

Total costs for various levels of not-to-exceedgbabilities
Statistical data (mean, variance, deviation, skevass, kurtosis)

Number of iterations

N o o b~ 0 D e

Date and Time of the calculations

For detailed information about the terminology usedby the cost risk
analysis, refer to thePERCEPTION ESTI-MATE“Cost Estimating
New Construction & Ship Repair User Manual.”
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The Monte Carlo Graphtab displays the range of “Total
Cost Versus Not-To-Exceed Probability”
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