Estimating the Co
of New Construction
Using PERCEPTION




terized Cost Esti

omputer-based tools to quickly
pormulate a cost estimate

anage cost data from central databs
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Benefits

Fewer cost surprises

Faster bid response
Lower cost risk

Greater profit potential
More competitive bids




Basic Tool Set:

Application of learning curves
Complexity & productivity factors
Cost escalation
Cost risk analysis
Cost trade-off
Global edits and update features
eturn cost data analysis
Jser documentation of cost estime
King of estimate sources &




3reakdown Struc

ost estimates are developed accor
a Work Breakdown Structure (WB

entify work items
ntify work process costs




dentify Work Ite

Items may be cataloged by
ip System WBS (SWBS)
ipyard Product WBS (PWBS)

ip Owner’s WBS
vernment Contract Line Item (C

2 can be customized by shipyard, by




lentify Work Proc

rocess may be cataloged by

pe of Construction (Rip-Out, Shop
Unit, On-Block, On-Board, Test)

yyard Department (COA)

2 can be customized by shipyard, by




aloging Standard

CERs And Equations

Catalog

Standard Cost
Estimating
Relationships (CE
onto Compute
Database




What is a CER?

stimate Relationship (CER) is a formula relz
an item to the item’s physical or functional
teristics or relating the item’s cost to the cost of
1 item or group of items.

les:
a) for steel block assembly, 25 man-hours/ton;
) for pipe material, $25/meter; and
shipyard support service, 10% prod




oging Standard Co
Work Sequence
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Equipment & Outfit
System Modules

-

Pre-Outfitted Hull Block Construction




Steel Production

@ Prep & Fab

m Assembly

O Erect

0O On-Ship Weld
m Total

Total
On-Ship Weld
Erect

Assembly Stage R
Prep & Fab of Construction

Mid-Ship Blocks
Tank Tops
Average Parallel Inner Bottoms
Lower Side Tanks
Upper Side Tanks
sverse Bhds
Screen Bulkheads

Average Shaped Inner Bottoms
Spar Deck 'Tween Hatches
Average Weather Decks

Average Longitudinal Bhds

Mid-Ships Block Types

ASSOCIATES, INC.




rgo Zone Packages

ommodations Outfit Packages

ety Equipment Packages




g Standarc
Sequence

Rip-Out = Engineer
Replace = Fabricate
Repair = Assemble
Install = Install

= Test
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Jutfit CERs b
lage of Constructio

Pipe Work

450,000
400,000
350,000
300,000 @ Total

250,000 = On-Ship
200,000 m On-Block
150,000 m Pipe Fab
100,000
50,000

Labor Hours

3 4
Ship Number




Ship System (SWB

Structural Work

Machinery

Electrical
Paint

Outfit
Shipyard




ing Standa
Ship Zone (PW
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ariations of CERGs

ne Item CER:

Single V-butt weld size 3/16" - 5/16" (2 pass)

e-Use Package

CER:

Welding Repairs:Cracks

Labor CER

Labor UoM

Material CER

Drill Out

0.500

MH/FT

$ 4

Welding Repairs:

0.250

MH/FT

1.4680

Gen Labor:

0.250

MH/FT

Total:

1.000

MH/FT

$
$
$




Y ariations of CERSs:

ERs Based Upon Ship Design &
Performance Characteristics:

Labor Hours

Material Cost

UoM

CER

CER

CER

Cargo Transfer Pumps

0.0606

$22.93

GPM

15.59

$425.17

CuNo

0.1695

$20.26

kW

$0.27

Days-GRT,

$0.50

Days-LOA




/ariations of CER

ERs Based Upon Multiple Parameters:

1in Propulsion
allation Labor Hours |2.27 x [Displacement x Speed”3]/[SQRT(LWL)

Ship Characteristics Parameters
Displacement - LTONs

Speed - Knots

LWL - Feet




Cost Adjustments

ost = f...r x Standard Cc




JdWork Productivity
JdWork Site

JdWork Access

JEconomic Cost Escalation

dLearning Experience
JdStandard Material Savings
Iaterial Waste Adjustme




t of Work Produc

ernate Methods: Expensive staging versus mg

1itomation: Manual versus automated welding

ternate Resources: In-House versus Sub-Contr
yrker SKill Level




nact of Work

Added Cost Factor

On Block On Board




act of Work A

Added Cost Factor




pact of Work Acces

ol

Over-Head Down-Hand

e Difficult = More Exp
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ductivity vs Ship Type and Shipy
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of Cost Escs

Cost Escalation Index

1.40
1.35
1.30
1.25
1.20
1.15
1.10
1.05

1.00
1995 1996 1997 1998 1999 2000 2001

Year

>
)
o
=
c
o
2
<
®
3]
7]
I




nact of Learn

Cost Reductions From Repeatability
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t of Standard Mate

standard material items typically less
pensive than non-standard items.

andard material deliveries less




pst Risk Analy

Cost Risk

Minimum
Expected .
Maximum

Range of Costs




t Risk Ana

Cost Probability
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$1,000 $1,500 $2,000
Cost Range




Hardware Options

Single User Laptop Single User Desktop
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Hardware Options

Multi-User Network
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- Detail Cost Item Reports

- WBS Summary Reports

ajor Equipment Lists

tail Bills of Material




Detail Informa

Labor Hours
Labor Costs
Material costs
Total Direct Costs
Taxes & Duties
Indirect Costs
Profit

Total Cost




Other Capabilities:

port/Export: Spreadsheets & Databases

ata Analysis Module: statistical analysis o
ost information to develop CERs

eturn Cost Module: link to shipyard
roduction management systems

nk to CAD systems: automated cost
imating from design process

to CAD systems: automated down-lc
of material




Over 35 Years Serving the Shipbuilding &
Repair Industry

ASSOCIATES, INC.

927 WEST STREET
ANNAPOLIS, MD 21401 USA
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