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ERP

NAn Enterprise Resource Pl an
Integrated computerbased application used to manage
Internal and external resources, including tangible assets,
financial resources, materials, and human resources.

Its purpose is to facilitate the flow of information between

all business functions inside the boundaries of the

organization and manage the connections to outside

stakeholders. Built on a centralized database and normally

utilizing a common computing platform, ERP systems

consolidate all business operations into a uniform and
-_e.nterprlsew—r de system environment

From Wlklpedla the free encyclopedla o e
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Most generic ERP systems do not
provide a robust EVM capabillity.

None provide an EVM capability
specifically designed for the
shipbuilding and ship repair industry.




EVM

NEarned val ue management ( E\
management technique for measuring project progress in
an objective manner.

EVM has the ability to combine measurements of scope,
schedule, and cost in a single integrated system. When
properly applied, EVM provides an early warning of
performance problems.

Additionally, EVM promises to improve the definition of

project scope, prevent scope creep, communicate objective
~_._progress Jtostakeholdeavs and keep the prOJect team focused
-—

g progr -“."-__;--

‘d'lﬂ'VVIklpedTa the free encyclopedia
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typical production

problems that EVM can recognize early:

Alncomplete engineering drawings are
preventing the manufacture of pipe spools in
time to meet on-block assembly schedules [Engineering Problem
leading this work to be done on-board with ¢
3:1 penalty in labor hours.
ARented crane services arrives a week early
with nothing to do.

APoor night shift welding causing excessive
rework and impacting day shift progress

2 APar'leI line not able to maintain throughout e iling Brsflem -

that impacts platen schedules.

Planning Problem

Quality Work Problem

_|ALate material deliveries creating cost and
schedule problem with out-of-sequence worl

Material Expediting Problem
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EVM Terminology Used by PERCEPTION

BAC = Total Budget At Completion

BCWS = Budgeted Cost of Work Scheduled (Sum of Budgelteduledo Date)
BCWP = Budgeted Cost of Work Performed (Actual Progress x BAC)
ACWP = Actual Cost of Work Performed

EAC = Estimated Cost At Completion (Six Methods Provided & Tracked)
ETC = Estimate To Complete (EACACWP)

Planned Progress = % Budget Scheduled To Date (BCWS/BAC)
Actual Progress = % Physical work progress regardless of cost expended
------------ (BCWP/BAC)

Performance Indexes = Measures of Cost and Schedule Performance (CPI, SPI,
TCPI, etc.)
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PERCEPTION determines WBS level
performance from work performance .

V Rework
Change Orders

Labor Hours per 1% Progress
Production Process Rates by Stage of Construction
Weeks Ahead/Behind Planned Schedules

Trend Weeks Ahead/Behind for 100% Progress

. Forecast & Trend @er—Run/Under-Run
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Coordinate Resources Measure Progress &
Performance

SPARGOS PERCEPTI ONE System Co
better plan, coordinate and manage the shipyard.
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PERCEPTION ties together all areas
of Earned Value Management:

. Cost Estimating

. Planning, Budgeting & Scheduling

. Labor Work Order & Manpower Management
. Purchasing & Inventory Control

. Earned Value Performance Measurement Reporting
. Cost & Schedule Forecasting

. Cost Analysis For Future Work Estimating
:&“—: ——:& e — T ————— —

1
2
3
4
5. Change Order Management
6
7
8
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Earned Value

. PERCEPTION:
Cost Estimating An Integrated

Performance Reporting
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PERCEPTION ESTI-MATE

Cost Estimating

New Construction & Repair

ESTI-MATE




Cost Estimating

PERCEPTIONwas developed to permit cost estimating that can
reflect modern ship design and production methods.

Using product- and processbased information, cost estimates can
be generated quickly and accurately at any level of detail:

AParametric cost estimates based upon modifiable ship
design and mission characteristics

AStandard shipbuilding & ship repair interim products &
services

ADetail cost estimates based upon engineered bl||S of material
*anéeq&@mentspemetlons




System Benefits

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

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

PERCEPTIONallows cost data to be cataloged in convenient and
easyto-use database libraries.

PERCEPTIONCcost libraries ensure all estimators are using
consistent information.

PERCEPTIONIibraries can be configured to accurately define
standard shipyard production processes to ensure every estimate is
mplete, nothing is missing. R e ——
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PERCEPTIONcan manage extensive
cost estimating libraries

1. Various libraries of Cost Estimating Relationships
((hCERs 0)

2. Standard Parts Catalog for detail parts costs

3. Standard Interim Products & Services Packages that
Identify standard manufacturing, assembly and
support operations plus material requirements
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PERCEPTIONpr ovi des a sy
iIntegration feature for using Microsoft
Projectto automatically develop and
schedulePlanning Activities.

PERCEPTIONmaintains schedule
updates automatically.
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PERCEPTIONhas features for planning and scheduling
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A Schedule Tests & Trials

all project activities:
A Schedule Design & Engineering Activities
A Schedule Engineering Drawings
A Schedule Production Work Orders
A Schedule Work Order Material Pallets
A Schedule Purchased Material Deliveries

A Schedule Subcontractors
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PERCEPTION WORK -PAC
Managing Labor Costs & Schedules

TIME CHARGE

WORK ORDER
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System Benefits

Better labor planning cost/schedule control.

Improved management control of job progress and labor expenditures.
Immediate job cost reporting and summarization.

Fast and accurate reporting of labor cost problems.

Labor costing by project (job) work breakdown structure and by
organization structure.

Automated final labor cost forecasting based upon actual performance.
7. Automated job progressing- no manual assessments required.
8. Generous checks for erroneous data and bad timecard charges.

on S N
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vide Extra Flexibility

+
Discrete Work Distributed

Orders Work Orders Work Orders

Contract
Work Production
Breakdown Processes
= Structure (Work
- —— Centers)
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The system allows the user to develdpree
different types of work orders.

1. Discrete work order (default) that can clearly be assigned to any
single element or level of the project WBS.

2. Distributed work order that cannot be assigned to any single
project WBS element, but rather includes work that involves
multiple elements.

3. Time-phased level of effort work orderthat has no clearcut end

product, but rather is a service to be provided over time within
a fixed budget.




Chesiethe Marine [ndusiries. I DAILY TIME CARD

Erployes MHame:

Ermployee Humber:

Contract hiark Wiork Crder Fag. oT Cl Cirty
Hull Ho, Canter Cods Ce seripton Hours Hours | Hours Haours
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051312002 16:02:35

(Date format: MDD YY)

Chesapeake Marine Industries
Bar Code Work Order Listing Report (BEAR02)

Work Center/WWO Planned Start Date Sort

"\"l

Contract: Ship Repair to Ship Repair Project: 0 to ZZZZZZ7Z Divisien 0 to ZZZZZZZZ
Work Center: O to FZIFIFTTFT Owtfit/ Zone: Oto ZZZFITIT Department Oto ZZ7FITIT
Work Order: 0 to ZZZ7ZT7T Unit: Oto ZZZ77777 Process Oto ZZZ77777
Group: 0 to ZZZZZZFZ Assembly: 0 to ZZZZZZZZ Planned Date: 01017950 to 04012050
Account: 0 to ZZZI7777 Sub Assembly: 0 to ZZ777777 Actual Date: 01014950 to 017012050
Zone: 0 to ZZZZZITT Part: 0 to ZZZZZZ7Z Drawing: 0 to ZZZZZ777ZITTITITTIIT
Work Work
Order  Heading Start Date Finish Date Order  Heading Start Date Finish Date
Work Center: 0 Work Center: 0
S0B001  Remove & replace sea grids 0000000 00J00/0000 "l" || " | 120006  Top cost alkyd 09291993 100901 998 ||||”I|”|"H|
= A L+ 3T L2
102002 U.T. emergency room bhd 090204998 104091998 "l" || || I 127001 Paint ships name 094294993 10094 998 ||||”I|”"||||
23T T3 <2343
700001 Dock preparation 0929M9398 10094933 "l" "l | 129001 Paint draft marks 09/29/1995 10094995 ||||”I|”|||”||
<2362 <2544
102001 ULT. hul 09/29/1993  10i09M 998 "l" || " | 201001  Rivets & seams 09291993 100901 998 ||||”I|”||||||
A= i = ) L+ 3T L5
112001 Remove manhole covers 09/294993  10i094998 "l" || | I 112003 Repairs to covers 09/20/1998 10094995 ||||”I|||||||||
23T T4H 2 <+ 23 3H=
112002  Replace manhale covers O9029M 938 104091 998 "l" || " | 500001 Tailshaft readings - Revised 0942094998 104094 998 ||||”I|”|||”||
<2337 L 2T L7




T
Tracking Manpower Requirements

A\s Planned in Baseline
AAs Currently Planned
AAs Actually Expended To Date

A\s Forecast to Complete

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

-~ The analysis can combine current baclkog with proposed new work.




31-' Manpower Graph Dizplay For Scenario Testship #2 Graph spar08/02/72001 <Enter Description OF Graph Here>
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PERCEPTION MAT -PAC
Managing Purchasing& Material Control

Purchase Order




Managing Material
From Engineering to Production

INSPECTING

o
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@

Sources ofShip Materials:

A Direct purchased material (spec items & standard parts)
A Stock inventory
A Owner-furnished material

A Manufactured parts

P"’»’_‘——- —— -— -
- A —

— W —
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/A Engineering Bills Of Material

A Stock, Direct Purchase & Manufactured Parts
AMaterial Requisitions

APurchase Orders, RFQs And Amendments
ADelivery Expediting Information

ADelivery Receipts & Inspections
AWarehousing & Storage Locations

AWork Order Pallets

Alssues To Production

AVendor Invoice Control

ACustomer Invoice Control

Tracking Material
Throughout the
Shipyard




R T —

PERCEPTIONtracks material and
subcontractor costs via issued
purchase orders or via open
purchase orders & vendor invoices.




Chesapeake Marine Industries

Furchase Order 17346

Page 100 1

purchase orders:

U Normal POs formulated directly

~ from purchase req

sitions

0 QUICK PO for items not entered on
~arequisition.

lanket Purchase Agreement

Terms %1060
Fhip Ta
gk Wik Fouilng
\ 27 e vt
D ] Y e S T . Aerapi, MO 204
Cheste Ve ndsgris, b
Care of Vendor
Required in Yard | Promised ETA OB Fhane Amendma_ 0
arvagoks | qipaEee
Selers Aeferenee Purchaser Ship Wi Fam Aameznidment Date
Lefwr A F5 A0 (-7 - [0S
Wisc. maitsonl gy
=M Deacrighinn lind Pric
DELIMVERTY. AL MATERLLL SHALL BE DELVERED M SHFYART- O L&
TER: THiH SERTEMBER 15h
[A | Harkan Foler Furiing o8 Gl Ko 17044009 Do
SET ||Furing iews & blasks il

CERTFICATES SHALL BE SUPPLIED M QLRDRUPLICATE FREE IS5UE T-
G EHIFARD Dascaumis toosply per Apel agreemen

Carrency | O
FSasbid ol
Toksl Shipiping

Total P, Cost
(DuTh el Lot




PERCEPTION manages all
purchasing and material control
cost and schedule functions:

A Purchase Requisitions

A Requests for Quotations (RFQs)
A Purchase Orders

A Expediting Functions & Reports

A Receiving Functions

A Vendor Invoice Control




Tracking & Managing Material
Costs and Schedules

A Total Committed Costs:
A  Purchases + Stock Used + Stock Reserved
A Total Purchases

A Purchases Received

A Purchases On Back Order

Costs & Schedules

A Purchases Used Reported by Project
A Purchases Paid and Yard-Wide

A Stock Used




_——

Bar Code Options for Material Control

ATool Room Control
AProduction Issues
APhysical Inventory

# JUT

123123123123




Systemos | ntGADr at
(Optional)

PERCEPTIONhas been linked to various Ship Design and
Engineering systems fordpown-loading detail bills of material:

AShipConstructorby ShipConstructor Software, Inc.
A he NASSETShip Concept Model

APr ot eus E nRagShipsiitei ng o s
Al nt er g@S&Abh 6 S

AA u t o d autolcADgyeneral design system

AReblsoAutoPLANT plplngsystem de3|gn and engmeerlng system



s
Options to Automate Transfer of
BOMs from CAD systems.




Drawing Control (Disciplined drawing
controls will prevent cost and schedule problems

in production )

Material requirements for a project can begin with
requisitions.

However, requisitions can bgreceded by engineering
drawings and their bills of material (BOMS).

Drawing BOMs can be entered manually or via down
loading this detail information from CAD systems.
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Material Deliveries Must Be Scheduled
to Meet Required Delivery Dates

Required
Delivery Date
Need Date

-

Stores Buffer Work Order
Time ‘ Schedule
Production Production
. Planned Start Date Planned Finish D{ite

—

—




& Material Cost For Contract TSHIP COMTRACT Project 2002

Material Cost For Contract TSHIP COMNTRACT Project 2002

B 25,000,000.00 [ 1
20,000,000,00 J“" -
-
i .--.-"""'—'.--—.—
-
’.,.-"
| e
15,000,000.00 / — =
Lo
e |
Lart™| |t
3 P // - Lot
// L=
" 10,000,000,00 - e
171 L1
L1 Lot
L] o]
L] L1
AT L
T LT
2
5,000,000.00 =

= MATERIAL PAYMENTS == PURCHAZES = COMMITTED RECEIPT=
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PERCEPTION supports aParts Catalogthat can
be used 1 n the foll owi ni
capabillities:

A cost estimatingthat identifies detail material requirements using
Part IDs from the catalog.

A Stock inventory control, where stock items are managed in the
Parts Catalog.

A Standard Direct Purchase Materialltems that provide the means
for bulk purchasing benefits.

A Production pallet planning and management functions using
standard parts (stock and/or direct purchase items) from the
catalog.

A Engineering drawing-bills of material using standard parts (stock

~ ___and/or direct purchase items) from the catalog. -~~~
:-—-:-—-,:: — o - ——

- .
— -
- "'-
— R — ”




Y aemae

Storage & Warehouse
Controls

APERCEPTIONallows reaktime tracking of
warehouse materials.

APERCEPTION allows same type commodity to be
stored in any number of different storage locations




Vendor Invoice Controls

PERCEPTION provides functions for entering
vendor invoices to cross check against purchase
order requirements and delivery status
iInformation.

The systemO0Os accounting 1 n
means to electronically transfer the vendor invoice

transactions directly to t
fg_n‘_‘, = — T
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Chesapeake Marine Industries

Invoice

Page 1 0f2
927 West Street a "ﬂ . 9
Annapolis, MD 21401 Cheﬁ pb ke \1arme lﬂdu- g c Date Invoice #
Sngs, e
10/31/2001 1234
BILL TO PROJECT DESCRIPTION
Laury Sample Material Cantral
927 West Street
Annapolis, MD 21401 DRAFT
EILLING PERIOD DUE DATE TERMS COMTRACT PROJECT
0915/2001 To 10/15/2001 11/30/2001 Met 30 Days A-DEMO o1
ITEM DESCRIPTION QaTy RATE AMOUNT
11 |Mechanical & Electrica |Lakar .20 50.00 1,560.00
15|Vard Wiork Lakor 36.31 50.00 181550
20[F E12 Self Tapping FH S5 10 x 34 400 012 0487
21 |ANC 312503 12-10 HIS Ring Trml SHE (okg 3 1.00 386 36T
22|ANC 312303 [12-10 HIS Ring Trml 10 (pkg 3) 1.00 384 3T
23[EDS 96358 Exison thrattle handle 100 B2.10 62107
24|F F27 Self Tapping PH 55 12 x 374 4.00 025 14271
25/1234-20 -Belt 25-7240 1.00 12.03 12037
26(1234-21 -Belt 25-7230 1.00 1257 12577
27[F Fg Self Tapping OH S5 10 % 1 200 011 0227
28(CLRx Bleach Gal 100 179 17T
20|PRS 4539 Heawy Duty Thick Latex Glaves 200 0.3 0raT
31[PRS 4538 Heawy Duty Thick Latex Gloves 20 039 07sT
32|HSE 1.5 SANI 1-172in. Sanitation Hose 15.00 230 34507
33[SCH 38-50 1-1/2 - 2116 in. S5 Clamp 6.00 314 1654 T
34 F30 Self Tapping PHSS 12% 1-1/2 20 020 0407
35[MAPA 1452 0il Fiter 100 1011 10417
36[DRD 25005 Crydene Dexron lercron GT 100 325 3257
37|V 4003007 Ol 3T il Git 4.00 359 1436 T
36[1234-33 S 10-24235-1 Pumps 1.00 307 .92 307927
3a[1234-3¢ Freight (pump) 100 1510 151407

Almmediate Time & Material
Charges

AMilestone Progress Billings
AFeeBased Charges

The systemO0s accout
provides the means to electronicall

“——va ---




PERCEPTION
EVM Cost Tracking & Forecasting Projects

APERCEPTIONtracks cost and schedule performance at
both detail and summary levels.

AForecasts are made by the system based upon earned
value methods

ATrends are developed by the system to provide
management with improved visibility of changes to
contract performance.




Tracking & Managing
Costs and Schedules

¢ Labor Hours

C Labor Dollars

¢C OverheadDollars
C Material Dollars
G

Purchased Services

—%‘—._. —_ b— —
B ~ — __ C TotalDollars : = :
- A = 3 - - - "_'_-, ..-%_'4 - : _— -
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-
Tracking & Managing
Costs and Schedules

C Original Estimated Costs & Schedules

C Baseline Costs & Schedules
C Current Plan Costs & Schedules
C Actual Costs & Schedules




T
Tracking & Managing
Costs and Schedules

A By SWBS (Ship Systems)

A By PWBS (Ship Zones, Hull Blocks & Assemblies)
A By Shipyard Chart of Accounts (Work Centers)

A By CLIN (Contract Line Item)




Each project has ahierarchy of information managed by the
system,flowing from lowest level details to the highest level

summary.
d t "Contract

& : oni : A contract may have
T h e P i €. t oﬂt he P?’(J)jg&e S multiple projects (e.g.,

operations project level multiple ship programs).

The AContract
highest project level

—

The WBS is an

intermediary WBS WIBS WBS
hierarchy ‘ i \

depending on WBS WBS

the project

requirements. T T T

Cost Items Material Requisitions Work Orders

- Cost Estimate Material | Resources tabor Resources

I - .
-_ e

he lowest Ievel of pro;ect mform a




Project transactionscan reference one or more different
work breakdown structures. The WBS can be as simple
or as complex as needed, contract by contract.

Contract

Project

Subassembli}s
Mfg Parts Planning
Activity
|

p— ’ Work Order
—— — . LTI T e e J =

PWBS SWBS COA
i SWBS
> Ship Zones Crotne e
Outfit Zones SWBS
>Grand Blockg Accounts Stages 4—
Units A
> Blocks Work Center-‘—
> Assemblies

—— ~ /Stockissues Pallet |* Pallet Charge
- - Direct Purchase Materials — :
;I Requisition

fOwner Furnished

Materials
Mvanufactured Parts

ASSOCIATES, INC



Multi -Ship Program Management
Cost & Schedule Consolidation




Tracking & Managing
Material & Labor Costs and Schedules

A BAC: Budget At Completion

A MR: Management Reserves

A BCWS: Budgeted Cost of Work Scheduled

A BCWP: Budgeted Cost of WorkPerformed (aka Earned Value)
A ACWP: Actual Cost of Work Performed

A EAC: Estimated Cost At Completion

A EAC Trend for 100% Progress

A Planned, Actual, & Manual Progress




Tracking & Managing
Special Costsand Schedules:

V Rework

V Change Orders

V Labor Hours per 1% Progress

V Production Process Rates by Stage of Construction

V Weeks Ahead/Behind Planned Schedules

V Trend Weeks Ahead/Behind for 100% Progress
_Egé/ ore ast&IEendfTver-Run/Under-Run = = —

Rl e et —

 ——
-b—- — R—— e
| — —
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Tracking & Comparing Frogras s
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Tracking Labor Hour Costs
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