PERCEPTION® ESTI-MATE
Estimating

Ship Repair

A Training Tutorial
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This training tutorial outlines the basic features
of the PERCEPTION system for developing cost
estimates for ship repair.

It is a supplement to the user manual entitled
“PERCEPTION Cost Estimating for New
Construction & Ship Repair,” which provides
more details 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

_ New Contract & Project
_ Define the Work Center
_ Define Detail Cost Items

_ Material Escalation
_ Setting Global Values
_ Validate the Cost Data
_ Cost Estimate Rollup

_ Reporting
_ Ship Characteristics
_ The Parts Catalog

[>> | The CER Library
_ The Standard Package Library

_ Cost Estimating Toolbox

_ Cost Risk

ssssssssssssss



PERCEPTION cost estimating 1S
designed specitically for shipyards and
naval engineering agencies.

It provides features that support cost
estimating at any given level of detail
required, from rough order of
magnitude (ROM) to detail estimates.
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Why Use PERCEPTION?

PERCEPTION has flexible features to address almost any
estimating situation, whether for commercial or government
requirements.

PERCEPTION offers a toolbox of easy-to-use functions to help
the estimator expedite the process and ensure the estimate is
both complete and accurate.

PERCEPTION allows cost data to be cataloged in convenient
and easy-to-use database libraries.

PERCEPTION cost libraries ensure all estimators are using
consistent information.

PERCEPTION libraries can be configured to accurately define
standard shipyard production processes to ensure every
estimate is complete, nothing is missing.




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 detail cost items cataloging them to the
project WBS and to the project work center(s).

4. Validate the detail cost items to ensure there is no
missing information that is required for a correct
cost estimate calculation.

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

6. Generate the necessary detail and summary reports.

“Spar °
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Special Note:

To add new records in any worksheet, click on the Add
button ' *& | on the toolbar or the down-arrow on your
keyboard.

To save data entered into any worksheet, click on the

Save button on the toolbar.

To delete records from any worksheet, highlight those
records (rows) to be deleted, then click on the Delete

button on the toolbar.
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e PERCEPTION allows the user to develop a cost
estimate to any required level of detail.

e Each cost item of the estimate defines a labor and/or
material cost.

e PERCEPTION also allows the cost items to reference
an element of the project’s Work Breakdown
Structure, or WBS.

 This WBS enables the system to summarize the
detailed costs into meaningful general categories.
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PERCEPTION enables a project to have more than one

WBS. Typically for ship repair, two different WBS
formats are used simultaneously:

1. A WBS that identifies standard cost categories for the
shipyard. These categories are standard across all
contracts and allow the shipyard to monitor shipyard
cost performance relative to other contracts. Cost
reports can be generated with the detailed cost items
sorted and summarized by this shipyard WBS.

2. A WBS that identifies the cost categories spelled out in
the ship owner’s work specification. Cost reports can
be generated with the detailed cost items sorted and
summarized by this ship owner WBS.
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The PERCEPTION System Work Breakdown Structure
(SWBS) is one of several WBS categories that can be used
to catalog internal shipyard costs.

Others include a Product Oriented Work Breakdown

Structure (PWBS), and a Chart of Accounts (COA).
Each has its own purpose and potential benefits for the
shipyard.

For ship repair, SWBS is often the WBS of choice for
standardizing the shipyards cost categories.

The PERCEPTION Contract Line Item (CLIN) is a WBS
oriented around the ship owner’s own breakdown of the
spec sheet.

“Spar 10
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SWBS is a 2-level hierarchical
structure for cost categories.

SWBS Accounts, the lower level,
summarize detail costs pertinent to

a specific type of work, such as
“Hull Cleaning.”

SWBS Accounts that are similar in
type of work are cataloged under
SWBS Groups. ‘“Hull Cleaning”
and “Tank Cleaning” may be two
SWBS Accounts that can be
grouped under a common SWBS
Group category for ‘“Cleaning.”

-3 SWEBS

l l:l SWES Group

w1 SWBS Group -
w1 SWBS Group -
--l:l =WWBE Group -
--l:l =WWHBS Group -
--l:l =WWBES Group -
--{:I =SWES Group -

LOw I w N R I SN

El a =WWEBS Group - 1 - Docking & Undocking
[ 3WEBS Account - 101 - Dacking

-1 SWBS Account - 102 - Tugs & Pilots
[0 SWES Account - 103 - Undocking

E| a SWES Graup - 2 - Cleaning

-1 8WWBS Account - 201 - General Cleaning
-1 8WBS Account - 202 - Hull Cleaning
-1 8WBS Account - 203 - Tank Cleaning
-3-

Electrical & Electronics System:

- Hull Preservation & Painting
- WAL Systems

- Machinery Systems

- Material Control

- Cutfit Wark

- Piping >ystems
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CLINs are cost categories defined by the ship owner’s bid
specification. Most bid specifications typically require the
shipyard to respond directly to the ship owner’s spec sheet

organization.

CLINs can be different from contract to contract.

~ Contract CLIM Description
10502 A1 Diocking

2C10502 A2 Cleaning & Gas free

3[C 10502 A3 Dock Serices

A(C10502 B-01 Fipe Renewal - Weather Deck
afC10a02 B-02 Fipe Henewal - Tanks

b(C 10502 -1 Tail Shaft & Frop

f[C10a02 D-01 Electrical Woaork
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PERCEPTION will summarize and list detail items of the
cost estimate by SWBS and by CLIN.

Contract

Contracts may have

multiple Project Project
"projects™
CLINs
AA
For sTmmarizing costs by For summar ziIg costs by
Standard Shipyard (WBS Ship Owhel's WBS

Detﬂil cost items af the
estimate reference|jboth
SWBS & CLI

Cost Item Cost Item

N\
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1. Create a New Project & WBS

First, click on
the Contract
button |€
and create a
new contract
for the project.

‘:,I PERCEPTION - Total Shipyard Management
File Edit “iew Erwironment Library Data  Swskem  Reports  Window  Help

Dz k|le-@®C/lPGAZU|&

E 7 ®

|x S E| % B2@EGuE o AB

a0 |@Han %

Contract Description Customer
1 [Captain Kidd |
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Next, click on the
Drill-Down button

2%

to create the project(s)

under the contract.

Choose Drill Down

select Drill Down |

CETAILS
Contract History
CLIMg

Frojects

SWHBS Groups
SWRS Accounts
PWEBS fones

The contract may have more than one project.
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Double click on the new project row to open the project Details
window.

i Puject Deails Information ur the Esimating n' 'irunmnt . . | | CliCk On the tab

Details °
- —— for the ship
Contract |W | Description|Capt Kidd's frigate O
Project[5o7 characteristics and

Ship Type|Frigate =l fill in as needed.

Labor Material Subcan Travel

Optiunsl Milestnnesl Characteristics

ﬂ-' Project Details Information for the Estimating Environment

Detailsl Dptiunal Milestones Characteristics

Froject Characteristic Type Characteristic Description Yalue Llohd |
1 a07 1 Dimensions T||Beam T |Maximum Beam 15|Meters hd
2 [C10s02 5071 Dirmensions || Depth = |Depth of Hull Oiteters hd
3 [C10s02 a071 Dimensions || Draft T |Designed Draft GlMeters hd
4 C10502 a071 Dimensions | (RO = |Designed YWaterline O)hleters Pl
& C10502 a07 1 Dimensions ~||Freeboard > |Freeboard draught D)hleters hd
b [C10502 5071 Dirmensions T|LEF _~|Length Between Perpendiculars Oiteters hd
7 [C10s02 a071 Dimensions ILOA T |Length Overall 150[Meters hd
g |C10502 a071 hWlachinery TAISHP-EMY T |=haft Harsepower O]k Pl
8 |C10502 a07 1 Ciperatianal lCruiseSpeed T |Cruise Speed DTS hd
1010502 5071 Operational | DWT _~|Dead Weight Tans 2500{MTOMN hd
11 |C10502 a071 Operational TlMaxSpeed T |Max Speed D[kTS hd
1210502 a071 Wieights-“olumes | Displ-MT x|Full Load Displacement DA TOM Pl
1310502 a07 1 Wieights-“olumes TGRT T |Gross Tonnes 20000 TN hd

Some of the detail estimate costs may reference these characteristics.

“Spar to
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1. To define the project SWBS for internal
cost cataloging, continue drilling down
from the project(s) to create the SWBS
Groups and the SWBS Accounts for the
project. Save the SWBS Groups first
before entering SWBS Accounts.

2. To define the CLINSs for the ship owner
cost cataloging, drill down from the
contract.

“Spar 17
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SWBS Groups, SWBS Accounts and CLINs
each need their IDs and descriptions defined.

Remaining info for each is mostly summary
costs rolled up by system from detail cost
items.

“Spar 18
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Click on Windows/Cascade on the main menu to see all open

[
windows.
# Project Information for the Estimating Environment =10 x| |
[ # SWBS Group Information for the Estimating Environment =10l x| |
[ ‘!,I SWBS Account Information for the Estimating Enyironmenk =0 x| |
1 j ‘ﬂ Contract Information for the Estimating En¥ironment ;Iglgl |
E_ 1 j ﬂ-' CLIN Information for the Estimating Environment ;IEIEI
; E 1 Caontract LM Diescription =tart Date Finish Date Delivery Date  Escala
£ ;1 %E 1C1050%2 A-01 DDEking 10/28/,2002 00000000
el 15 2|C10502 A2 Cleaning & Gas free 10282002 o00/0000
2 E %IE 3|C10a02 A03 D!:u:k SENICes 10/28/2002 o000/0000
A B A4|C10502 B-01 F'!pe Renewal - Weather Deck 10/258/,2002 noa00000
c| ¢ F B[C10502 B-02 F'Ipe Renewal - Tanks 10/28/,2002 00000000
1ol ol B|C10502 C-01 Tail Shaft & Prop 10282002 o00/0000
1 1E C 0-01 Electrical Wark 10/28/2002 o000/0000
12111
2|1z
141 4=
12114
1E
1e Click on any window header bar to open it up again.
| i
L
K1
B K1
L | i

“wpar
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2. 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 centers
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 different
calendar years.

“Spar 20
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Every cost item must be
identified with a work center.

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

# PERCEPTION - Total Shipyard Management

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

center rates, open the X G| AN =E 90 NG S0 |M ¢
project worksheet. = 1 o

# Project Information for, the Estimating Environment

Contract ship Type Froject Description

If it is not already open,

1SWATH  [SWATH v SYWATOD Concept Design & R&D
° 2=WATH | SYWATH * SWYB100 Detail Engineering & Planning

click on the [B| button on the |g-wam swar vewor  ships
4|SWATH v SWC102 Ship #2
toolbar and select the 5|y ATH v SWC103 Ship #5
. BISWWATH v SWWC104 Ship #4
pl’OJ ect. 7|5wWATH w SWC105 Ship #5
B|SWATH v SWC105 Ship #5
9|S4WATH v SWC107 Ship #7
10[SvwaTH v SWWC 103 Ship #3
11|SWwATH v SWC109 Ship #2

“Spar 2
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Define Project Work Centers

Highlight the project in this

work sheet and then, click on the

Drill Down button [#] on the
toolbar.

Scroll down the drill-down

selections and click on Rate
Tables.

Choose Drill Down

Select Drill Down |

Cost termns =
Cost terms - BOM
Cost tems - MEL
Planning Activities
Wiark Orders
Fallets

Fallet lterms
Requisitions
Requisition tems
Drawings
Drawwing [tems

| Ok ||_ Cancel _|| Help

ssssssssssssss
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In the worksheet that the system displays, add

| 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

i =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 under
Library/Work Centers from the main menu.

“wpar
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Define Work Center
Rate Tables

For each of these work centers, highlight it and click

on the Drill-Down button

2%

again and select

DETAILS. The system will display the project

center rate table

ssssssssssssss
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The system will display the Rate Table for the project
work center:

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

3. Percentage of applied rate (Profit, G&A, Overhead, Local &
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 %,

ssssssssssssss
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Add "8 a rate table for each year that 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 27
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Taxes are taxes paid to vendors and suppliers and are added costs to a
project.

Overhead is a percentage applied to direct costs that account for all
indirect costs of the shipyard operation: facilities depreciation, utilities,
etc. When used with labor, overhead is applied to the direct labor cost
estimate and includes all fringe benefits paid by the shipyard to the
employees.

G &A are the indirect costs associated with general administration of
projects. This cost category often is used when performing government
contracts. For commercial contracts, G&A more typically is included
in the overhead.

Profit is the percentage fee that is added to the estimated costs for the
project.

Enter the required rates and click on the Save button.

“Spar 28
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Identify How Applied Costs
Are Formulated

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

These formulas enable the user to specify what costs are to be
included or excluded from the calculations of indirect costs
and profits.

For example, if profit already has been incorporated in the
labor rate, but should be applied separately to material costs,
click only on the box that profit will be applied to material
costs.

“Spar 2
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To open the rate formula window, click on the Apply Rates

to...tab

This window allows the user to define how all indirect costs and profit can be
applied in the system’s cost calculations.

% 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

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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Copying From an Earlier
Project

If an earlier project already has the SWBS and
labor rate tables defined, it is easier to copy them to
the new project.

ssssssssssssss
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Use the toolbox selection from the main menu:
Environment/Cost Estimating/Cost Estimator’s Toolbox.

Then select Copy Project.

Environment

Cosk Estimating
Engineering
Planning 2 Scheduling

Package Library Estimating Toolbox

Packaage Ikem Library

Define/Copy/lmport | 1ocify Select=d Records | utilties |

ER Libraries. ..
Production Engineering lelrElli=s

v v v v v v v

Material Control Cast Items. .. P Copy CER(s) h
Purchasing Rate &nd Indireck Formula Tables i1 Copy Interim Products (Packages)
Stares Management Escalation tii Copy Rate Tables
Accounting - : : T4 Add IP Package(s)
Zosk Estimatar's Toaolbae,., % Global Deletes
Return Cost. .. 4
Raollup...
Risk Analysis. ..

TransFer Estimate ko Praduction ...

Reports...
Exceptions, .. [8]%4 Cancel Help

“Spar 32
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First, identify
the contract
and project
from which to

copy.

Then, identify
the project to
which SWBS
and/or rate
tables are to be
copied.

Copy Projects
From Contract To Contract _
|samPLE x| |ctosoz Bl Learning Curve
Copy from |1 | Project [5071 ~| [ o0.00% 2
Frorm To opy Options
Account IEI |zzzzzzzz v Include SWES information when copying
Zone ID Im ™ Replace existing SYWES informatior
[ Include PAWES information when copying
Cutfit Zane FIFTTIeT
_ ID I ™| Replace existing PYYES informati
Unit/Block I':' IEHHHz ™ Include COAs when copying
Assembly ||:| Im ™ Beplace existing COA information
Sub Assy ID |zzzzzzzz Include Cost fem information when copying:
. [T Replace existing Cost Item) infarmation
art FIIFFITT
ID I ¥ Include Rate Tables when copying
Cenier ID |zzz?_'zzzz ™ Replace existing Rate Tables

™ Apply Packages

(] | Cancel Help

Click on the copy options desired, then click OK for the copy to

proceed.
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3. Define Detail Cost Items

Begin entering cost items as required to define the scope of
work and material requirements. The Cost Item worksheet
can be accessed a number of different ways:

1. Select
Environment/Cost
Estimating/Cost
Items from the
main menu.

2. Or, Drill Down |Z%

from the Project
worksheet and
select Cost Items.

Choose Drill Down

Select Drill Down |

COA Sub Groups ﬂ
COA tems
Design Packane List

Costltemns - BOM !

Cost ltems - MEL

Activities
Work Orders
Fallets
Fallet ltems
Requisitions

Requisition Items

B34 | Cancel
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3. Or, by drilling down from the CLIN worksheet.

# Contract Information for the Estimating Environment =10l x| |
j ¥ CLIN Information for the Estimating Environment =10l x|
W | Contract CLIM Diescription otart Date Finizh Date Delivery Date  Escalated
2[4 4 Cost Item Information for the Estimating Environment =10l x|
%E g | Contract Froject Wark Center Cost ltem  Cluantity Llohd Description ]Lal:u:ur LInit Hav
&t i l = - |5071 0 v|Ir32 1.00[FEE "’IDr'_-,-' dock preparation
- c l 10402 - 5071 0 vIES 15.00| DAY vII:ﬁlrj,f docking haul day
7l 8[Cc10502 5071 0 - |64 3.00[DAY ~|Dry docking lay days
i H4[c10502 =071 0 ~ |65 2 00[MOVE ~|Line handlers - vessels under 50,00C
B[C10502 x|5071 0 - |66 300[DAY = |Mooring fees pier side work
B[C10502 5071 0 |67 8 00[HRS ~|Pilats - per hour - minimum 2 hours
#[C10502 ~|5071 0 ~ |6 5.00[HR | Tugs - per hour per tug - minimurm 2
Kl
L
al | i

“Spar 3
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Each cost item must include the
following information besides labor and
material cost:

. Cost Item Number (usually sequential).

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

. SWBS Account (so that the system can summarize costs by
project WBS).

. CLIN (so that the system can summarize costs by the Ship
Owner’s Spec Sheet). If cost items are entered via a drill-

down from a CLIN, the system will provide the CLIN
number automatically.

“Spar 36
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Costs on an item can be entered either T
directly:

Or via cost estimating _ _ _
. . | Cluantity LIk Labor Unit Hours (CER) Material Unit Cost (CER)
re]atlonshlps (CERS): 1.00[EA -] 0.0000 0.0000

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

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

“Spar 37
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Material Escalation

Material costs defined on estimate cost items are assumed
by the system to be valid for the Base Year defined on the
cost item.

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

“Spar 38
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If material costs are being brought to the cost item via
library CERs, Standard Packages and/or the Parts
Catalog, these library costs may be on the database
under different base years than the Base Year for the
cost item.

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

Cost Item Material Cost = Library Material Cost x Factor

“Spar 39
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The “Factor” is developed by the system from the Escalation
Table.

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

‘:,l Escalation Factors for the Estimating Environment
Date “alid Material Escalation
| | 1995 094580
2 1995 096770
3 1997 098520
4 1993 099210
5 1999 1.00000
B 2000 1.01500
. 7 2001 1.03120
The *““Factor” is computed as I 1 04770
9 2003 1.06450
fOllOWS . 10 2004 1.08E50
11 2005 1.10970
12 2006 1.13300
Factor = Cost Item Cost Base Year Factor/ 13 2007 1 15680
. 14 2005 1.18110
Library Cost Base Factor 15 e o
16 2010 1.23120

“Spar 0
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Setting Global Values

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

fields.

Then, the system will automatically apply these values for

each cost item entered into the worksheet.

Click on the Global Defaults button |

on

the tool bar to open the global selections.

ssssssssssssss
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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

]|

sssssssssss
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4. Validate the Cost Data

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

Items still flagged red after the save do not have work center
rate tables for 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
|C1EI5EI2 350?1 a x5 Elbows & Fittings - steel - 5" 4.00|EA -

“Spar +
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To correct this problem,

1.
2.
3.

Re-open the project work centers,
Add and save the missing rates.

Save the cost items again, and the red flag
will disappear.
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Click on the Validate Displayed Data button |20 | to check
for other items of information that might be missing.

: Row  Error Message =
The SyStem Wlll 12WEBS Group Should Mot Be Mull,
dlsplay any and all 1 SWES Account Should Mot Be Mull.
25WEBS Group Should Mot Be Mull,
mlSSlng lnformatlon 25WBS Account Should Mot Be Mull.
. 2Specified CER Does Mot Exist In The CER Library.
from the cost 1tems, 3SWES Group Should Nat Be Null.
° ° ° ISWES Account Should Mot Be Mull.
like missing SWBS, 3 Specified CER Does Not Exist In The CER Library.
4 Missing Project YWork Center or Rate Table for Rate Year. _|;|
work centers, etc. L | :
Erint Goto Fow Cancel

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

“Spar »

ssssssssssss



5. Perform A Cost Estimate

Rollup

The rollup process summarizes the costs from the cost items
to each level of the project’s WBS, and to the CLINSs.

Rollup Cost E stimate[s]

Contract D Froject Description H

1023 023 Praject 023

2 19959-01 DES-1  Sarple Ship Repair Project

362-0101-01 101 Industrial Assembly

4 A-DEMOD 01 Sample Material Control

5 A-DEMOD 02 Buoy Tender -
. | of
~Options

[ Rollup Cost ltem Weights thru the WES

[T Refresh Cost ltems Linked to CER Libraries

[T Refresh Cost terns Linked to Parts Catalog

[T Refresh Cost lterns Linked to Ship Characteristics

(8] Cancel Help |

Click on the Cost
Estimate Rollup

button. &
Select the —
project(s) and
then click OK.
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6. Generate Reports

There iS a Wide Variety Of Ervvironment

Cost Estimating » Package Library
reports for the cost estimate. B M
° Production Engineering ¥ R Lbafies.,
Fl'()m the maln menu, SeleCt Material Control » Cost Ikems...
R Purchasing g Rate &nd Indireck Farmula Tables
Environment/Cost Sores araganert ) Gcaen
coounting 3

Cosk Estimator's Toolbo, ..,

Estimating/Reports.

Return Cost, ..

Rallup...

Risk Analvsis. ..

Transfer Estimate to Production ...

Exceptlgs. o |

“Spar 47
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The system will list, in
various categories, all
reports available on the
system.

Select Report To Run

Feport List

-] CERs by WBS
-] Cost Escalation Reports
& Cost ltem Listings
-] Cost ltem Value Reports
%Ia Customer Estimate
- B8 cusmi - Print Customer Estimate by Center

- L[E8 cus0d - Print Customer Estimate by CLINS
[#-_] Estimate BOM Lists
[-{_] Estimate CER Listings
{:l Estimate Indirect Formula Listing
{:l Estimate HAVSEA 42802
{:l Estimate Package Detail Listing
{:l Estimate Parts Catalog Part Listing Report

BE CUS02 - Print Customer Estimate by SWBS Accourt
-[E5 CUS03 - Print Customer Estimate by PWES Zone

ssssssssssssss
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Cost Estimate report by Ship Owner’s CLIN:

R

ASSOCIATES,

TO CUSTOMER

PAls

INC.

Page 1 of 1

Estimate Date

10/29/2002

ESTIMATE

PROPOSAL FROM

Chesapeake Marine Industries
927 YWest Street
Annapolis MD 21401

Contract C10502 - Drydock & repair frigate

Cost kem & Cuantity  |UoM Description Unit Price Extended Cost
CLIH A-01 Docking
E2 1.00| FEE Dy dock preparation 14 38073 14358073
E3 15.00| DAY Dy docking haul day 5,280.21 79,203.21
B4 00| DAY Dry docking lay days 475219 14,256.55
ES 200 MOVE Line handlers - vessels under 50,000 GRT - per move 924 00 1,848.00
EG 3.00| D&Y hacring fees pier side wark 31681 950.44
E7 S.00|HRS Pilotz - per hour - minimum 2 hours per evolution 22505 1,500,536
=t} E.00|HRE Tugs - per hour per tug - minimum 2 haurs 39383 236298
Total foy CLIN: A-01 114,802.30
Total for Coptract: C10502 114,802.30

ASSOCIATES, INC
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Same report, but by Shipyard SWBS:

Estimate Date

SPAR

ASSOCIATES, INC,

10/29/2002

T0O CUSTOMER PROPOSAL FROM

ESTIMATE

Chesapeake Marine Industries
8927 West Street
Annapolis MD 214M

Contract C10502 - Drydock & repair frigate
Project 5071 - Capt. Kidd's frigate

Cost ltem # Cuantity  [UoM Description Unit Price Extended Cost
Account 101 Docking
62 1.00 |FEE Diry dock preparation 14 38073 14 380.73
B3 1500 (DAY Dy docking haul day 05,2802 Ta203.M
G4 .00 (DAY Dry docking lay days 4.752.14 14,256.55
i) 200 |MWONE Line handlers - vessels under 30,000 GRT - per move 924 00 1,545.00
Total for Acet: 11 109,688.52
Account 102 Tugs & Pilots
G¥ S00 |HRS Pilotz - per biour - minimum 2 hours per evolution 22505 1,500 .36
BS EO00 [HR Tugs - per hour per tug - minimum 2 hours 39383 236298
Total for Acct: 102 4163.34
Account 103 Undocking
[=1=3 300 (DAY Moating fees pier side work 31681 950 .44
Total for Acct: 103 350.44
Total for Project: 5071 114,302,30

ASSOCIATES, INC
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Advanced Features

Advanced features for developing estimate cost items:

1.

Using Values of Ship Characteristics to Define Item
Quantity

Using a Parts Catalog for standardized material costs

Using the CER Libraries
Using the Standard Package Library

ssssssssssssss
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Using the Value of a Ship
Characteristic as a Cost Item
Quantity

A cost item quantity can be entered manually.

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

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

Use Ship Char  Characternstic Name

s ~GRT Rd

“Spar 52
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Using the Parts Catalog

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

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

Fart [D

GASK-10

If the user has not yet provided a cost item description, the

system will apply the description from the Parts Catalog.
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Catalog parts also can be entered as cost
items using the system wizard.

Click on the Add Parts button

R=

to open the wizard.

Select all parts needed (highligh_t,then click on >>) and
define their required quantities. Click on Finish.

$ Add standard Part{s)

Part Classification IF'ipe

Retrieve Option
[ Use Part SubClass I
for Retrieve

I Select Park

SPN

=] |
Description =
Ex 5TG Butt Weld SMLS, C3,

Concentric |

PI-CS40-100 Carbon Steel Black Pipe - 1"

IPS/SCH.40
PIl-C540-125 Carbon Steel Black Pipe - 1.25"
IPS/SCH.40 0
PI-CS40-150 Carbon Steel Black Pipe - 1.5"

IPS/SCH.40

Carbon Steel Pipe, Sch 40, 2"

Diarmn. |

FI-C340-200 Carbon Steel Black Pipe - 2¢
IPS/SCH.40

PI-C540-250 Carbon Steel Black Pipe - 25" &

j Larbon Stee _'|_/I

=lol x|
- The system
______________ s rcremsain will create
- C cost items
X for each part
selected.
J _—

ssssssssssssss
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Detailed instructions for developing a Parts Catalog are
provided in the following tutorial:

PERCEPTION MAT-PAC
Developing A Parts Catalog

ssssssssssssss
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Using the CER Library

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

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

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

Fipe CER Tahle ;| 'FH '..'23"-.-"—Ei Flange Renewal: Galv. SlifHRES/EA

CER Type CERID CER Description CER Farm

ssssssssssssss
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CERs also can be entered as cost items using the
system wizard.

Click on the Add Library CERs button ﬁ!l to open the
wizard. Select all CERs needed (hlghllght then click on >>)
and define their required quantities.

§ Create Cost Item(s) From CERs I ] 5
Select CER Category Th t m
’7|Structure j Retrieve | e Sys e
°
Select CER... % Created Cost ltems Wlll Create
1D Description Lahﬂ . | Oty “ariable A “ariahle B “ariable C ‘ariahle o
BIU-5T-MS-biBow Thruster Unit | q o o | COSt ltems
BU-ST-MS-fdFocsle Deck Unit Al == . dJ dJd 0 |
BU-ET-MS-fpFaore Peak Unit f h
U-5 S-tt{Tank Top Forward - Or eac
O | CER
BU-ST-MS-u:Upper Side Tanks Forward ==
CU-ST-MS-IbLongitudinal Bhds Al << | SeleCted.
Kl | _'I_I I i
Find a CER | Add CER(=) | Cancel | Help |

“Spar 7
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If equation CERs have been retrieved, they may require the
user to define specific input variables (1A, !B, !C, !D, and
'E).

$ Create Cost Item(s) From CERs ] 3

Select CER Category

IEquations j Retrieve |
Select CER.... Created Cost ltems

Name Description Equation - v | Gty  “ariable A “ariahle B Variable C “ariable
FF MR Design WMNon-recurring design ((GP100#6300)+(St 1.00 250 o o

FF 800 AL-labor 800 MhrMton alumir (([((LOA®3)2316.1° All |

FF 800 AL-mate 300 $/Mton aluminur {({({[LOAT9)2M16.1°

FF 200 AL-labor 900 MhrMtan alurmir ((([[LOAT ) 2M16.1°

FF 900 AL-mate 900 $/Mton aluminur ((([[LOA™ 92161

FF MR Design b Mon-recurring design ({{{{{[{LOA® 9321116, o |

% Sample Equation Us2*1A + 3"BBL +5™C

< | » I i

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

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

“Spar 8
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If the retrieved list of CERSs is large, the Find a CER
button will enable to user to locate desired CERs from
this retrieved list using a text-matching ‘“find” process.

# create Cost Item(s) From CERs - =l ]
EEr i [ 3
Select CER Category————— o =0l |
’VIStructure j Find IBUW j Find Mext |
Close |
Select CER.... .
- Search Options Hel —_—
1D Description =l jable © “ariable
BU-ST-MS-bi Bow Thruster Linit Search Direction: |F0rward j
BU-ST-M35-fdFocsle Deck Unit Search Whare: IA” j

BU-ST-M5-fpFore Peak Unit
BU-ST-M3S-tiTank Top Forward
BU-ST-M3-1sLower Side Tanks Forward
BU-ST-MS-tcTotal (Sl Unit

BU-ST-MS-u:Upper Side Tanks Forward == |

[ Match Case Exactly

CU-ST-M3-IbLongitudinal Bhds

. I _>|LI Al << e u

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

Enter the text expression for the desired CER and the
system will scan down through both the CER ID and

CER Description for a match. The system will highlight

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 to be
manually entered on the new cost items.

Also note that immediately after the system has installed
these CERs as project cost items, the system will not yet
have applied the work center rates to compute direct
labor costs. This will be done when the cost item record is
saved if there is a corresponding record for the rate year
in the project center rate table.

When the system applies the labor rates, it removes the
red flag on the cost item. If it cannot find the rate table,
the items will continue to be identified with a red flag.

“Spar 0
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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 as no
longer referencing that library CER.

The system will re-tag the cost item as a Manual CER.

ssssssssssss
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Detailed instructions for developing cost data libraries
are provided in the following tutorial:

PERCEPTION ESTI-MATE

Cost Estimating Libraries

ssssssssssssss
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Using the Standard Package
Library

Standard production processes, like dry docking, can be
developed and stored on a special Standard Package library.

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

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

A package can use the library CERs as well as costs from the
Parts Catalog.

“Spar 63
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To use a Standard Package, click on the Add IP
Package(s) button [ @, to open the wizard.

Identify the contract and project where the package
items will be applied.

Add Interim Produck

Contract 10502

& List Only Open Contracts
¢ List Both Open & Closed Contracts

Froject |5071

—aelect Contract and Project for the Cost lterns that are being Created

3

Mext ==

Cancel

Help

Click the
Next
button.

ssssssssssssss
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Select all standard packages needed (highlight, then
click on >>) and define their required quantities. Click

on Finish.

Select a Class of Packages

Classification I(nune) j
Find a Package
Suhb Classification I j —gl

Package List

r Gasfree Certificates

r Tank Cleaning-Bilge
r Tank Cleaning-Diesel

Package ID Description J

r Tank Cleaning-DSFQ

r Temp Serices
TA-B and B
TA-Boiler

4]

Blocking, docking & undocking
Gasfree Certificate

Ship Hull Survey

Tank Cleaning - Bilges
Tank Cleaning - Diesel [
Tank Cleaning - DSFO

Temporary Dock Services

Bilge and ballast system

Buoiler package -
| 3l

== Back |

Chosen Packages To Add

Oty Interim Product / Package

e A

10000 r Docking

1.00fr Surveys

Einish |

F00.00/r Tank Cleaning-Bilge

Help |

The system will create cost items for each package selected.
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In order to narrow the group of packages possible for
selection, the user may use the Package Classification
and Sub-Classification selection 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 Package button 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.

4 Cost Item Information for the Estimating Environment

| Contract Froject Wark Center Cost lterm Cluantity LIk Labor Unit Hours (CER) Material Unit Cost (CER)
[P D-357 x|337 01 ~|2792 1.00[PKG - 4,500.0000 162 ,000.0000
B[FO-337 |37 01 ~|2799 1.00[PKG ~ 337 5000 300000000
B FD-337 337 02 ~ | 2834 1.00[PKG ~ 1,200.0000 0.0000
| e ~|337 03 ~| 2839 1.00[PKG ~ 165.0000 0.0000
B[FO-337 *|337 04 = 2841 1.00[PKG ~ 150.0000 0.0000
| |EhEE 337 21 ~|2873 1.00[PKG ~ 100.0000 3 ,600.0000
B PD-337 |337 21 | 2874 1.00[PKG - 200.0000 7 ,200.0000
[ FD-337 337 21 ~|2875 1.00[PKG ~ 100.0000 3 ,600.0000
| e 337 21 ~ 2879 1.00[PKG ~ 550.0000 19,500.0000
B[FO-337 |37 21 = 2883 1.00[PKG ~ 45 0000 16200000
[ FD-337 337 24 ~|2929 1.00[EA ~ 0.0000 2,000.0000
|  |EhEE ~|337 24 2930 1.00[PKG ~ 5 ,500.0000
l[FO-337 *|337 24 = 2931 1.00[PKG ~ 1,000.0000 10,000.0000
| |EhEE 337 24 = |2932 1.00[PKG ~ 260.0000 2 ,500.0000
| ke |337 24 2933 1.00[EA - 0.0000 1,500.0000
B[ FD-337 337 24 = |2934 1.00[PKG ~ 300.0000 3,000.0000
B FD-337 337 24 ~|2935 1.00[PKG ~ 300.0000 3,000.0000
B[ FO-337 |37 24 = 2936 1.00[PKG ~ 300.0000 3,000.0000
8 FD-337 337 24 = |2937 1.00[PKG ~ 150.0000 1,500.0000
| e ~|337 24 2935 1.00[PKG ~ 150.0000 0.0000
[FO-337 *|337 24 = 2939 1.00[EA ~ 0.0000 2 00,0000
| |EhEE 337 24 = |2940 1.00[EA ~ 0.0000 2,000.0000
B FO-377 w1337 24 = |2941 2 o0[EA - 0.0000 17500000
@ 67
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Detailed instructions for developing a Standard
Packages are provided in the following training tutorial:

PERCEPTION ESTI-MATE

Cost Estimating Libraries

“Spar 8
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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 modified, the
project estimate can be quickly updated with the new CER
values using the Cost Estimate Rollup.

The rollup can be R E— =
made by selecting t
Environment/Cost
Estimating/Rollup w Production Matenal Rollup

from the main menu.

Then select the Cost

Estimate Rollup from

the pop-up window. oK Cancel

“Spar 70
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First highlight one or ore contract projects to be updated,
and then select one or more of the ‘“Refresh’ options.

Click on the OK button,
and the system will
Caontract 1D Froject Description =
proceed to UPdate all 1199901 DESJ-1 Sammz Ship Repair Project
o 262-0101-M 101 Industrial Assembl
CERs on the estimate 34 DEMO 01 Sample Material antrnl
° ° 4 A-DEMOC 02 Buoy Tender
cost items as directed by 5A-DEMO 1 Y B
° 1| I 3
the refresh options. —
[ Refresh Cost ltems Linked to CER Libraries
This rOllup Will [ Refresh Cost lterns Linked to Parts Catalog
o [ Refresh Cost ltems Linked to Ship Characteristics
summarize the updated
cost estimate from the 2 [ B
cost items through the
project WBS.

“Spar !
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Note: this updating process will not
update CERs 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.

“wpar 72
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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 Toolbox button %] on the
tool bar to open a window of toolbox selections.

“Spar 73
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The first tab window
offers various
functions for

Copying projects
Copying CERs
Copying Standard

Interim Product
Packages

Copying Rate Tables

Adding IP Packages,
CERs, & Standard
Parts

Estimating Toolbox h

Define/Copy/import | Modify Selected Recards | Utilities |
11 Copy Project

FFA Capy CER(s)

iif Copy Rate Tables

XL Add IP Package(s)
AAdd CERs & Equations
= Add Part(s)

& Impoart Data

* Global Deletes

(0] 4 | Cancel Help

Other functions:

6. Import data from external
sources

7. Globally delete sections of
the project estimate.

ASS0
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The second tab toolbox
window offers selections to:

1. Modify rate tables

2. MOdify the indirect Define/Copy/import | Modify Selected Records | Utilties |

formulas of applied costs. F Moy hirect Fornulas

% Modify Hours/Cost
. F Modify Assignments

3. Globally modify labor

hours and costs using 8

specified percentages
4. Modify cost item

[8]39 Cancel Help

assignments to WBS, Base

Year (Start Date), and
work centers

“Spar &
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The third tab offers the
following functions:

1. Data validation of cost

)
ltems Define/Copy/import | Modify Selected Records Utl“’EIESl
_‘_r* Data Ex cept [ ons
2. Options to rollup totals to SR
. Run & Repo
the project WBS B Rick Analysis
&9 Transfer Estimate To Production
3. Alternate route to running
reports
4. Perform cost risk analysis o o o

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

“Spar 70
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Cost Risk

PERCEPTION can evaluate the risk of a cost estimate and

can measure the probability that the estimate will not be
exceeded by actual costs.

The final ‘‘bid price” that is ultimately submitted to the ship
owner would have to be based upon an examination of the
competition, and that is outside the scope of the cost model.

“Spar K

ssssssssssss



Risk, or uncertainty, can be associated with any or all cost
items included within a developing project cost estimate.

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 values. Outside
this range of expected values one would expect that other
values would have very low probability (high risk).

“Spar 78
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The PERCEPTION Monte 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 results of
this multiple cost simulation process.

ssssssssssssss
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To execute the cost risk analysis, the user has to select

Environment/Cost Estimating/Risk Analysis from the main

menu.

The Analysis Selection
Tool will open up where

& Analysis 5 election Tool

sssssssssssss

user can choose the e S
° PD-337 339 Ship #3
pI‘OJ ect. R-27 270 Lead ship [Sample Detail Estimat
R-27 28 2nd ship
R-27 272 rd ship -
When the project is q r
chosen, check the Monte [ ——
Carlo Analysis check box ) P 2y
and CIiCk the PI’OCBSS Process Cloge Help
button. It will start the
cost risk calculations.
& 80



After the process is performed, the Estimate Cost Risk
window will open up. The first tab page displays the results:

Cost
Model
Monte
Carlo
Cost
Risk
Analysis
Results

4 PERCEPTION - Total Shipyard Management [_ =] =]
Fil=  Edit “iew Enwironment Library Data  Sepstern Beports  Windows Help

- | ®CPGAZU|8 B 2 |

x [ SH RO |(Aan| 2 =m =] £]d 4 r bl

ﬁ-' Results OfF Rizsk Calculations [_[O] =]

TMORNTE CARLO ANALYSIS | P analysis | MONTE CARLO GRAPH | FERT cRAR |

Maximum Total Cost
7471379200

Estimated Total Cost
50,450,204.00 |

Estimated Probahility

| 4.89%

Minimurm Tatal Cost
| 45,575,048.00 |

Arithmetic Mean Standard Variance Standard Deviation Standard Skewness

I+

Standard Kurtosis

| 55,646,920.00 | 9,779,640,532,992.00 | 312724175 | 008 |

-1,503,866.25

— Alternate Cost Probabilitie

| 10| 20 30 40 50 | 60 | 70|

ELEl| oo |

| 5164405200 53020,036.00] 54,020,756.00[ 54,865108.00]  55646,92000[ 56,460,004.00]  57,304,360.00

58,305,0?6.00' 59,681,060.00'

Mumber of lteratiohs Date
| 100 | 0411252001 D2:58 PM

| v

|Ready

ErParvT Fresentstiony lspar

Estimatation  Frame I

ASSOCIATES, INC
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The results of the cost risk analysis are summarized as
follows:

1
2
3
4.
5
6
7

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-exceed probabilities
Statistical data (mean, variance, deviation, skewness, kurtosis)
Number of iterations

Date and Time of the calculations

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

§ Results Of Risk Calculations M=l B
MONTE CARLO ANALYSB' FERT AnALYES MONTE CARLO GRAPH |PERT GRAPH'

Cogt Risk

100,000,000 TS

40,000,000 el

mona  SRTEESM g
T

s esaLmz  Eelne  BLTOILE

0,000,000 o 77 45 A5

70,000,000

60,000,000

20,000,000

Ctirraled £ax

40,000,000

50,000,000

20,000,000

10,000,000

1]
1 20% i 40k S0t A1 T a0te el e 100%%

Prohahility

=B cost

Perception
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