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Chapter 1: Introduction

Chapter 1: Introduction

PERCEPTION is a total shipyard planning and management sy&tguare 1-1). It is
designed to improve the management of project ressutheir costs and schedules. The
system is flexible for managing labor, material ancontract resources across a wide

range of projects:

New construction

Overhaul and repair

Engineering services

Plant maintenance and overhead
Research and development.

arwnE

Material Purchasing & Inventory Control
M Invoice
Engineering "“““as'"gl EE:L':.";[,‘;'QIF.‘SZ;'!!Eﬁ;‘ I pﬁé’,f;‘rii'.iﬁl|P¥?§£‘.fiﬁ‘;”I
) 4)
Job I
General \ Costing

Stock
Customer
Invoicing
Integrated Scheduling —I
|Cr-'I|-IaTgees I|Cli\;°£res I
> >

Labor Planning & Manpower/Cost
Management

Figure 1-1: The PERCEPTION Production Planning & Mnagement System




Chapter 1: Introduction

It has provided significant benefits also by impngvthe management of various level-
of-effort activities such as production supportehead, and plant maintenance
operations.PERCEPTIONsupports both commercial and government contract
requirements for project labor cost and scheduttopeance measurement reporting.

PERCEPTION’dabor management functions organize labor assigtsneith project-
oriented work orders that identify specific workka to be executed. These work orders,
in turn, are organized within a general projectkvoreakdown structure (WBS) that
summarizes costs and schedules by company-spepifigett categories.

PERCEPTIONS capable of organizing data both by engineehgu s/stems and by
product work breakdown structures. Features swppodular construction and group
technology manufacturing.

The system provides various features for planrsobeduling and budgeting labor and
material requirements. Other functions processimase orders and time charges to work
orders for a wide variety of progress, cost aneédake performance measurement
reports.

Labor Cost/Schedule Control

Companies, large and small, continuously have &b dgh how well they operate,
especially within a free and competitive marketplad@he laws of survival dictate that
companies with poor operating capabilities evehyuaill succumb to those who are able
to provide better goods and services at lower costs

A measure of a shipyard’s success is never meastnetly on the number of contracts
that it can win. The final measure is how wepérforms on those contracts and can
make a reasonable profit. Shipyard performaneelves a number of issues; technical,
financial and the ability to execute the work wellhe primary focus is how can the
shipyard organize and use its resources most exfitigi

To obtain maximum productivity from these resounazguires facilities capable of
enabling these resources to perform to their maimapabilities. But, besides
facilities, how the work is organized and managedlso critical.
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After new work has been won, the shipyard’s managegrmshould focus on the following
primary objectives:

Maximize production potential by organizing and keging work in the most
efficient manner possible/practical.

Ensure all supporting efforts, from engineeringtwchasing and material control
are synchronized with the production work effortisnot, delays and added costs
always result.

Maximize control and visibility of performance gwat when things do go wrong
(and they most assuredly will at some point in Jina@propriate corrective action
can be initiated quickly, decisively, and correctly

Maximize historical cost and schedule informati@eful for post contract
analysis and future estimating.

The above outlines the basic intent behindt/schedule controlvhich remains the basis
for sound management and good business practice.

When the amount of people-work becomes significgpecial attention needs to be
focused upon how well or how poorly these peopéedming their work, how much they
are costing relative to the goods and servicesggmoid, and how well these people can
keep to scheduled commitments.

The process whereby a company can properly maahge tesources is called labor cost
and schedule control. And for this to be succéstfare needs to be good planning and
performance measurement, along with effective mamagt follow-through when
situations require corrective actions to be taken.

Manpower Planning & Forecasting

In a well-managed company, the determination ofpoarer requirements is essential
both to ensure that sufficient manpower is avadlabhd that excess manpower does not
burden overhead costs. Manpower planning is asaioesck between the budget and
scheduling processes. Resource availability camssr determine if planned schedules
are indeed achievable.
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The basic sources of data needed to develop mampeg@rements are the budgets and
planned schedules of work. Accuracy and levelataiithat can be generated by the
PERCEPTIONmManpower analysis depends upon the degree by whdgets and
schedules have been developed. Information noyragdilable at the early stages of a
contract may be the major milestone dates (staginbfabrication, delivery, etc.), and the
bid estimates usually at the major levels of theSVBepartment or trade breakdown
detail may also be available at this time.

With this information, and with the aid of histalanan-hour expenditure curves, a
preliminary manpower requirement profile can bewet and will be as accurate as the
degree to which the historical curve actually comf® to the new contract requirements.

For a company that has adopted the work order gonites ideal level of information
would be the entire set of work orders, completihwudgets and schedules. There is, at
this level, no need to use historical curves, pebscause the combination of overlaying
manpower requirements for each work order will gateesits own.

PERCEPTIONorovides an easy means to determine manpowereagents at any level
of the project WBS, by shipyard work center andragle category. These manpower
assessments can be developed for the followingasiosn

Planned data (labor hours and planned schedules),

Actual data (actual charged labor hours and astttedules recorded by the time
charging functions), and

Forecast data (remaining labor hours adjusteduoeat system-computed
measures of under-runs and overruns and adjustegineg schedules).

These manpower analyses can be performed on ajgcpamd across any number of
different projects, both in-production and proposed work.

Systems Integration

The PERCEPTIONabor management functions can operate alonerobedully
integrated with other relatd@ERCEPTIONmModules (Figure 1-2): comprehensive
material planning, purchasing, and inventory cdntndegrated, automated scheduling;
and contract cost estimating. The system alsdedmked electronically with financial
systems such as payroll and general ledger.




Chapter 1: Introduction

New Construction
& Ship Repair

Cost Estimating

Return
Costs

Bills of
Material

Integrated
Scheduling for
Labor, Material,

& Subcontractors

Labor Purchasing &
Work Orders & Material
Manpower Inventory
Management

f
Financial AP
Systems o s

Figure 1-2: Integrating Shipyard Business Processes

Bills of material defined for a work order can lzsidy defined from drawing
requirements or material requisitions. Preliminaryduction work orders can be set up
directly from cost estimate cost items identified fabor.

This document describes the general approach ageus using the labor management
functions of the system. The user is referredh&3PAR manual, “Getting Started With
PERCEPTION which describes how to navigate about the systathprovides
instructions on how to enter data and generatert®po

Another SPAR document, “Planning New Ship Constomc& Major Ship
Conversions,” offers helpful information about thegious issues of the planning process.
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The labor planning and cost/schedule control fumstiare designed to satisfy
management’s needs to improve labor cost and sthpdtformance reporting. They
allow a company to develop all work requirementtemms of work orders, each of
which have prescribed budgets and schedules. y&tens provides a special function for
entering time charges against these work orderaltamate import function uses payroll
time charge records directly to eliminate duplicdé¢a entry. The system then produces
a wide variety of reports that measure labor codtschedule performance at different
levels of detail, including a project work breakdostructure (WBS), by production
component or module (optional), by company workieear area of responsibility, and
by trade or skill category.

PERCEPTION:levates itself above and beyond other labor jhanand cost and
schedule management systems with its ability toraatically measure job progress and
generate very accurate forecasts of final labotsams a continuous process throughout
the entire duration of any given project. It alakes basic cost and schedule information
and develops labor manpower requirements, even dowre trade or skill level.
PERCEPTIONproduces a selection of management status repattsatisfy U.S. and
Canadian government contract reporting requiremamntkiding DoD 5000.x and
Canadian C/SCS.

PERCEPTIONS the only labor planning and control system giesd specifically for
managing labor-intensive projects. It is the reetimany man-years of development and
experience within the heavy construction industries

System Benefits

Primary benefits from usingERCEPTIONcan be summarized as follows:

Better labor planning cost/schedule control.

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

Fast and accurate reporting of labor cost problems.

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

Automated final labor cost forecasting based upzina performance.
Automated job progressing - no manual assessmeqisred.

Generous checks for erroneous data and bad timebardes.

Better labor estimates with library and cost esaalegfunctions.
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Automated manpower requirements reporting withllageoptions.
Labor cost/scheduling modeling.

On-line data entry and reporting.

Direct scheduling/rescheduling.

Satisfies government Cost/Schedule Control (7008y28jem Criteria.

Summary Status, Progress & Forecast Reporting

PERCEPTIONhas been designed to provide management withbihty @#o observe
effects of actual performance on costs and schedifeughout the life of a large-scale
project. This visibility is valuable not only ftlhe planning effort, but also more
importantly, for the following efforts of managigd supervising the project to
completion. PERCEPTIONgenerates high-level performance measurementtseihat
quickly show where the greatest attention shoultbbesed to insure that the project
meets both cost and schedule goals.

Specifically, summary reports may be produced dtweny level of the project’s work
breakdown structure. Additional performance reparay be produced for selected work
centers and for selected trades.

Government Cost/Schedule Performance Reporting

PERCEPTIONproduces cost/schedule performance reports for thet project’s
summary levels and for the company’s functionabaigation structure in accordance
with Government criteria. Data elements of theorepinclude the following:

Budgeted Cost of Work Scheduled (BCWS)

Budgeted Cost of Work Performed (BCWP)

Actual Cost of Work Performed (ACWP)

Current Progress

Current Labor hours Ahead/Behind Schedule

Current Labor hours Ahead/Behind Budget

Total Labor hours Budgeted

Estimated Total Labor hours at Completion (EAC)
Estimated Total Labor hours to be Saved/Lost at @etion
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Direct Updating From Timecards

Feedback t°®! ERCEPTIONconsists of the daily employee timecards and gpate
entries of work order completions as they occunis Tnformation alone is sufficient for
PERCEPTIONo develop project summary level and functionabgorogress
assessments and final cost projections automaticall

Automated Progress & Final Cost Projections

PERCEPTIONcontinuously and automatically computes projeciohfinal man-hour
costs using well-proven techniques for transferkngwn performance of completed
work to remaining work. A special factoring of pasrformance trends for estimating
future performance has proved to be both succeastuteliable. The method provides
immediate indications of where budget problemsdasesloping and enables
management earlier opportunities to initiate cdivecaction before the problems (and
final costs) are beyond solution.

Manpower Loading

From budgeted and scheduled work ordeESRCEPTIONcan develop complete
manpower requirements down to each trade or depattnMan loading can be produced
for any selection of projects and/or work centdvianpower can be generated as planned
or as projected by the system to reflect actuagbtigerformance.

With special options, work orders can be re-scheialitomatically to alleviate any

problems due to excessive manpower requirements.

Quick & Easy Work Order Management

PERCEPTIONhas many features specially designed to offersugeick and easy
procedures for developing work orders and keepegitupdated with current
information.

PERCEPTIONSs designed for users who are not experts in coenp@and their
application to the planning process.
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Automated Data Error Detections

PERCEPTIONprovides many features for helping users minineizers due to incorrect
data. The on-lin@ERCEPTIONEditor generates messages whenever errors hame bee
detected so users can correct them immediately.

PERCEPTIONperforms a series of tests upon timecards to éredpre that employee
charges are correct.

Global Changes

The system provides a variety of user functionduiting the ability to modify both
budgets and planned schedules. These changeg caade across the board of a project
or focused more narrowly only where the changeseareired.

Other global functions allow the user to copy ramgedata from one project to another.

Reports

The system provides a variety of reports at difietevels of detail. In addition, the
system supports add-on report writers, such as Rofts PowerViewer, Crystal
report writer, and others that allow report genermasiccording to specific format and
selection criteria. System-generated data alsdeatownloaded to MicrosdXCEL
and popular database products for additional regppurposes.

Data Analysis

The system provides powerful statistical tools #rable the user to assemble a variety
of cost data, including shipyard return costs, p@dorm a range of statistical studies on
the data.

These studies can be used to evaluate shipyarésg@erformance and can be used to
justify implementing changes to improve the shigiaability to remain competitive.
These tools allow new cost estimating relationsf}iSRs) to be developed, including
CERs that actually are forecasting shipyard peréoree as production costs change over
time.

10
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Chapter 3: System Database

PERCEPTIONprovides a wide array of planning and project ngamaent capabilities
that are organized around a central, multi-usealziege. The database is unique in the
scope of information it can manage.

Project-Oriented Database Files

A major portion of the database is dedicated targjovarious information specific about
projects. This part of the database generallyegalchical, so that information can be
viewed at different levels of detail. All projectiented information is cataloged
according to a \Wrk Breakdown &ucture, or WBS. The system supports several such
structures simultaneously, depending upon the nektti& project:

SWABS (ship systems-oriented WBS)
PWBS (interim product-oriented WBS)
COA (shipyard organization chart of accounts)

At the very top of these structures are summaigyrimétion levels for the project:

Contract

CLINs

Project (with project options)
Ship Design Characteristics

These structures and database files are descnbf&ktiting Started With
PERCEPTION

At the bottom of these structures are the following

Work orders, subtasks, and trade allocations
Time Charges

11
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Production Work Orders

Work orders are the details of a project’s labonaggement system. The following four
(4) identifiers catalog work orders:

Contract Number
Project Number
Work Center, and
Work Order Number

Work orders are cataloged by work center so ttest#ime work order number can be
used as the work progresses through various stdgesstruction. Work orders also
have indirect references to the project WBS.

Time Charges

Time charges are the primary transactions of aptgjlabor management system. The
following six (6) identifiers catalog time charges:

Contract Number
Project Number
Work Center

Work Order Number
Employee ID

Date & Time

Common Use Libraries

The PERCEPTIONdatabase provides the following libraries that lbarused across
many different system applications:

Work Centers (used for assigning work responsyilit
Trades (used for breaking down work assignmentsaaoméd order budgets)
Standard Parts Catalog (optionally used for mdtpabets)

Standard Parts Catalog Material Classes and Clagbutes (used to catalog
standard parts)

Unit of Measure (used to standardize units of mesagr labor cost calculations)

12
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Type of Work with mapping to a Generic Product WBrieakdown Structure, or
GPWBS (can be used to summarize the shipyard’s PWBs industry standard
PWBS)

Stage of Construction

Block Type (used for specifying what manufactunpigcesses are required to
produce a particular hull block or unit assembly)

Ship Type (optionally used to catalog the project)

Work Order Standard Clauses
These database files are described in detail irttii@@eStarted WitiPERCEPTION’
Prior Projects
Any project residing on the database can be capisdhole or in part to develop a new
project. The system also provides learning cuaetolrs to any project copied from an
originating project.
Using relevant portions of prior projects savesipiag time so that these efforts can be

better applied to making improvements in the baildtegy and introducing adjustments
for the new project’s requirements.

13
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Chapter 4. Running The Software

The manual “Getting Started WIBERCEPTIOR details how to use the software. The
following provides instructions of how to operale tsystem functions for
labor/manpower planning and cost/schedule managemen

Start-Up

Microsoft Windowsmust be running before you can sRERCEPTION To run
PERCEPTION

1. RunWindows

2. Double click on th€ERCEPTIONCcon in the Program Manager to start
the program.

Sign-On

WhenPERCEPTIONbegins its execution, the user is required tordnggher name and
password. If entered incorrectly, the system raaitd will proceed no further.

31-' Login To Perception

User Namel SPAR

Passward | e Exit

[

Advanced FIF‘resemation

Figure 4-1: Sign-On Screen

This sign-on allows the user to choose the datathaddnas all active, on-going project
information or a database that maintains datar&ning purposes.

15
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Once the user has successfully signed onto theraysihe Main Menu is displayed for
the user.

User Environments

The system can be set up to limit specific usemafaccess to various features and
functions of thePERCEPTIONsystem. It accomplishes this by identifying sdtsystem
functions. A specific set of functions is calledsser applicatiofEnvironment

Once the user has logged onto the system, clitk@main menu Environment to see the
differentPERCEPTIONenvironments that are available:

Cost Estimatinﬁ

Engineering (Drawings & Bills of Materi

]
Planning (Master Schedulin'@|

{Fa

Production Engineering (Work Orders, Palld

Material Control (Requisitions, Palle L

7

Purchasing (Purchase Orders and Amendm{=5)
Stores Management (Material Receiving, Productssnés, Tool Room

EEE
Management,==

Accounting (Interfaces with Accounting Systems, ¥eninvoices, & Work

Order Time Charges

Management Reportin

A user that has not been provided with accessléateel environments cannot enter those
environments and therefore cannot operate theiingcidentified with those
environments.

16
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The application environment that provides the labanpower planning and
cost/schedule management functions is labeled EtotuENgineering (Figure 4-2).

E nvironment

Coszt Eztimating r
Engineering 3
Flarning & Scheduling  *#
Froduction Engineering  » b anpower. .
M aterial Control » i .
. [Nefite iy art Wrders Eranm bt
Purchasing »
Whork, Order Clauses
Stares Management »
Accounting k Wwhork Orders
Sub Tasks
Pallets

Production Enagineer's Toolbo, ...

Tirme Cards
Barcoded Time Card D'ata Entry

Fallup...

Reports. ..
Excephions...

Figure 4-2: Production Engineering Environment Fuctions

In addition, the Accounting environment (Figure ¥p8ovides the functions needed to
enter labor time charges and perform related adowufunctions.
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Figure 4-3: Accounting Environment Functions
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All of these environments have certain influencpsruthe management of material and
material costs. Set the environment designatethuser by clicking on the appropriate
button from the drop-down list on the toolbar (Figd-4). This allows that user to
access those areas of the system pertaining temlrabnment.

ﬂ-‘ PERCEPTION - Total Shipyard Management

File ‘iew Ernvironment Librarp Data  Sesterm Report: Window  Help
B2 ® 5 CPGAZU 8 B2 W
=
o
]
|
il

—{ Production Enagineering

Bl 4

mnr
mnr
mnr

L

Figure 4-4: Setting The Application Environment
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Chapter 5: Starting From Scratch

The following describes the general proceduresétting up ZERCEPTIONdatabase
for the labor/manpower planning and cost/schedaeagement functions. When
PERCEPTION:S first installed, the following tables in thetdbase should be defined
prior to beginning any project using the system:

Defining PERCEPTIONusers and their passwords. For instructionsy tefthe
“System Administration Manual.”

Defining general company operations parametatsdry/Company Parameters

Defining company work centers, areas of responsil@ahd process stages
(Library/Work Centers)

These files are described and instructions on logefine and manage them are
provided in “Getting Started WItRERCEPTION

Additional files and tables also will be neededrmanaging labor reporting and time
charging:

Defining company work centerkiprary/Work Centers)
Defining company trades, labor resource categd@tiksary/Trades/Resources)

Defining company workweek and holidays, used icwakting non-work days in
the planning process.iprary/Calendar)

Defining company employees, required if time charges to be entered directly
into PERCEPTIONENvironment/Accounting/Employees)

Defining types of labor, required if time charges ® be entered directly into
PERCEPTIONEnNvironment/Accounting/Labor Types)

Defining work order standard clauses.

The following outlines these and instructions owto define them on the system
database.
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Shipyard Work Centers

To access the Work Centers Definition Window (Fegbrl), selectibrary/Work
Centersfrom the main menu.

=10 ]

ﬂ; Work Center Information

S o Cantar :--.'.-.'.'.'.':.:.:.:.:.:.:Description._'-_-_-_-;-_-_-;-_-_-;-_-_- -------- -':3."'Z"."Z-'Z:'.'Manager-.": :'F_'mdU.CiiViW..Faﬂ
441 Steel Fabrication .
45102 Steel Assembly
C4B[T03 Steel Erection
47[To4 Steel Weldout
C4B[T05 tlould Loft
- 49[T0R hlaterial Cantral
5007 Planning and Contral
“a1Tog Drawing Office
mo Production Services
T Carpenter's Shop
B4[T15 tiscellaneous
JB5[T21 Joiner Shop
BE[T22 Rigging Shop
T3 Cutfit Shop
T24 Pipe Shop
£39[T25 Machine Shop
‘BOfT26 Electrical Shop
BT On-Board Joinenwork
3z On-Board Rigging .
BIT33 On-Board Qutfit 1. -
T LTt e et e S e 1 N

Figure 5-1: Work Centers

Work Centers are areas of responsibility, and @aduivalent to departments, although
they may be specific functional areas of departsienprocess stages of manufacturing.
The system provides for a brief description ofwuek center. The work center also can
be assigned to a specific manager, location andugtivity factor.

The procedures for adding, changing and deletindsc wenters are the same as those
outlined inGeneral System Operatibn

! Refer to “Getting Started WIitRERCEPTION Chapter 4, “General System Operation.”
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Shipyard Trades

The shipyard trades table is required for the ldiooe charging process. Each time
charge must be identified with one of the traddsdd on this table, because all time
charges are summarized for each work order by trade

Work order budgeted labor hours also nbaybroken down by trade, at least by major
trade. This allows the system manpower analMsispower Planning & Requirements
Reporting to produce manpower requirements by trade.

Click onLibrary/Trades/Resources open the Resources and Trades worksheet (Figure
5-2).

$ Trade Information

Trade ID  Type Description
Carpenters - ship
Chippersicaulkers
Crane operators
Drillersfreamers
Electricians

Fitters

Furnacemen - slab
Jainers

Labarers

Machinists

Mould loft

Painters

Pipe fitters

FPlumbers

Power house

FPunch shed

Riggers

Sheset metal workers
Stage builders
Stockyard - steel
Stores

Might manager
Watchren

Welder's - electric
Might forermen
Freparation fitter
On-board pipe worker
On-board steel outfitter
On-board electrician
On-board sheet metal worker
On-board joiner
Quality contral
Welders - tackers

T

IrrrrrrxrxIrxXIrxIIIIIIIIIIIIITTITIIIIITIIIIT

Figure 5-2: Shipyard Trades Worksheet
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The information available for each trade is théofeing:

Trade ID: Limited to 8 characters
Type: “H” stands for hourly type of resource
Description: Description of the trade

Shipyard Calendars

Calendars provide the information to plan and sateedround non-working days. This
includes weekends and holidays.

Click onLibrary/Calendarto open the calendar worksheet (Figure 5-3).

=
i calendar Settings for, the Production Environment
Calendar Calendar Name Hours Day Days Week  Sun Ivlon Tues Wyed Thurs Fri Sat

1i] Standard YWork Calender 8 alNo  [#|¥es W|¥es ¥ |Yes ¥ |Ves ¥|Yes ¥ |No &
2|1 7 Day Work YWeek 3 7Yes v |¥es ¥ |¥es ¥ Yes ¥ |¥es ¥ |Yes ¥ |Yes ¥
3[2 4 Day Work Week, 10 hour days j110] 4No ¥ |Yes ¥ |Yes M |Yes ¥ |Yes M[Mo % |No &

Figure 5-3: Defining Shipyard Calendars

For each day of the week, select whether it is &king dayYesor notNo. Also, define
the normal working hours per day (per employee)thrdotal of workdays per normal
workweek. This information is needed for the syste determine how to compute
manpower requirements.

Double click on a selected calendar or right ctlopen to pop up menu for Drill Down
to open the holiday list worksheet (Figure 5-4).

24



Chapter 5: Starting From Scratch

Haliday Description
1| P1/07/2001 Martin Luther King Day
2| 0211272001 Lincoln's Birthday
3| 02722/2001 Myashington's Birthday
4| 03/21/2001 |Sock Burning Day
5| 04/16/2001 |Easter Monday
B
7
g

05/26/2001 |Memaorial Day
07/04/2001 Independence Day
09/03/2001  Labor Day

8| 10405852001 Columbus Day

100 11/22/2001 Thanksgiving Day
1] 1202572001 Christmas Day

12 01/01/2002 Mew Year's Day

Figure 5-4: Company Holidays

Work Order Standard Clauses

The user can develop a library of work order clausehelp standardize work
instructions on work orders. Once these standargses have been copied to the work
order description, the user may modify and filblanks as necessary.

The work order description (work instructions) rinped on the work order ticket.

SelectEnvironment/Production Engineering/Work Order Clasgom the main menu to
open the Work Order Clauses worksheet (Figure 5-5).

Clause ID Clause Clause Flag
_1|Rem Pipe  Remove all pipe Labor Jhd
_2|Fab Pipe Fabricate pipe spools Labor Jhd
| 3Fit Pipe Fit pipe & fittings] Labor hd

Figure 5-5: Work Order Clauses Worksheet

The Clause ID is limited to 8-characters.

The clause may be of an unlimited length of charact
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Chapter 6: Creating A Project

Once all general information (work centers, trads.,) has been defined, projects can be
defined and the day-to-day usageP&RCEPTIONcan begin.

The typical stages for usifERCEPTIONare as follows:

Define the parameters of the contract and one oe pijects under the contract.
Define the Work Breakdown Structures (SWBS, PWBTfs, @OA) for each
project.

Schedule work (either manually or WERCEPTIONPERT-PA(planning
activities).

Perform analysis to ensure manpower availabilitystimpe of work and
schedules.

Define the project work orders.

Authorize selected work orders for issue to proiunct

The system will then accept authorized time chaeaggsnst the work orders and will:

Collect time charges against the authorized tinzegds.
Generate regular management status reports.

Before details of a project can be entered RERCEPTIONthe user first should
organize the requirements of the project’s labanplThis entails the following:

Lay out the overall contract, which may include tiplé projects (such as for a
series ship proposal) and identify any contraa itams (CLINS).

Determine the work breakdown structure (WBS) rezpito comply with the
contract and internal management requirements.

Determine the various work centers that will beaggegl in the work activities,
both within the shipyard and outside.

The publication “Planning New Construction & Maf@hip Conversions” offers
suggestions for developing a successful buildegsgtincluding ideas for labeling labor
and material transactions.

An important initial planning stage for any projécthe determination of what work
breakdown structure to use. The WBS will form thasis for the summary status
reporting to management. The WBS may also be aadmrequirement for reporting
progress and status to the customer.
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“Getting Started WitPERCEPTION discusses the various WBS hierarchies available
to use withPERCEPTION Refer to the chapters “Starting A New System &dbase”
and “Starting A New Project” for additional informnan.

Figure 6-1 shows the general structure of thisrmgtion for a project. From this drill
down capability (the system’s Project Navigatasjyér levels of information can be
accessed directly by the user. Seldew/Project/Navigatofrom the main menu.

i PERCEPTION - Total Shipyard M anagement [_[2]x
File Edit “iew Envionment Library Data System Window Help
Z(BcPGAZU|8 2B
x| SH RRIxE 9 AG Hen o
19 [=] E3

i Workspace Navigator

rception Parts Catalog |

B3 Projects
21423 Project T44

=0 SWES
B PWES

. =1 PWBS Zone B

- @0 PWES Zone C
- @0 PWES Zone D

. =0 PWBS Zone M
- w1 PWBS Zone S
=03 COA
£l Characteristics
{0 Characteristic Depl 55000 MTOM
-2 Characteristic LOA 182.2 M

(3 Characteristic D 17.3

- Characteristic T10.5 M

- Characteristic B 32.2 i

(1 Characteristic Crew Of Sr 2 PERS
-1 Characteristic Wk 15 KTS

-0 Charactaristic Crew Deck 8 PERS -
{0 Characteristic Crew Eng 7 PERS
-[1 Characteristic Crew 23 PERS

|Ready

Figure 6-1: Viewing The Structure Of A Project Estate

Once the project WBS has been defined on the dsgapeoject work orders then can be
developed. Enter the work orders, tagging therh e appropriate levels of the
selected WBS and with the appropriate work cenafer to “Defining Project Work
Orders” for details.
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Deleting Projects & Documents

The following rules apply for deleting:

Contract Delete The user can delete a contract from the contvacksheet. If the user
deletes a contract, it will delete all WBS leva@stimate cost items, CLINs, drawings,
BOMs, requisitions requisition items, pallets, worklers, purchase order item details,
project options, ship characteristics, milestomespunting transfer general ledger (GL)
accounts, rate tables, and history tables. Itnatldelete transactions. There are no
other restrictions on deleting a contract level.

Project Delete The user can delete a project from the projewksheet. If the user
deletes a project, it will delete all WBS levelstimate cost items, CLINs, drawings,
BOMs, requisitions, requisition items, pallets, worders, purchase order item details,
project options, ship characteristics, milestoaespunting transfer GL accounts, rate
tables, and history tables. It will ndélete transactions. There are no other restnigtio
on deleting a project.

Project WBS Level DeleteAny project WBS level can be deleted. It alst delete all
WBS levels below it. It will notlelete any details (estimate cost items, CLINawirgs,
BOMs, requisitions, requisition items, pallets, worders, purchase order item details,
project options, ship characteristics, milestomespunting transfer GL accounts, rate
tables) or transactions. There are no other otisinis on deleting a WBS level.

The following applies to deletes of individual dita

Individual Drawing BOM Delete Cannot be deleted if attached to a requisition,
requisition item, pallet, pallet item, or if theaaving is approved (business rule for
approval).

Individual Requisition Delete Cannot delete if attached to a purchase ordar ar
pallet. Cannot delete if it has cost associatdt i received, used, transferred, ordered,
or if authorized (business rule).

Individual Purchase Order Delet€annot delete if issued, approved, received, or
invoiced.

Individual Work Order Delete Cannot delete if time charged, issued, or aigbdr
(business rule).

Individual Stock Part DeleteCannot delete from the Parts Catalog if theeecarrent
reservations or on order.
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Individual Estimate Cost Item Deleté\o restrictions.

Individual Work Center, Employee, Trade, & Vendal&te- Cannot delete if
referenced on another table or document (excepinfier charges and transactions).
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Chapter 7: Defining Project Work Orders

Work orders form the fundamental basis for planr@ng managing labor resources.
Work orders are at the bottom of the project WB®ey provide the cost and schedule
performance information that the system summaunigethrough the various levels of the
WBS.

Work orders provide the means for controlling watkhorization. They are a means to
incrementally measure progress and performanciaéoproject. They also are the
building blocks for organizing work and for schadglresources in a timely and cost-
efficient manner. How well these work orders amganized and executed will relate
directly to the success or failure of the project.

Work Order Planning

Work orders can vary in size (budget) and scopgask. There are, however, general
characteristics that should be considered. Vegelavork orders tend to collect labor
hours far in excess of what is normally expectebleoeasonable, and they tend never to
be completed as planned. Measuring in-processgssdor large work orders often is a
very subjective and inaccurate exercise.

However, there is a danger in making the size akwoders too small. One extreme is
to impose time charging responsibilities down tohsa low level of detail that, for all
practical purposes, there are far too many chaugeoers. Considerable manpower will
be required to implement and manage such detaiérelcan be little reward for the extra
cost and effort expended.

There is always a practical level of detail to gancurate performance measurement
data. Work orders can be kept to a reasonablensikieut loss of desired visibility. For
new ship construction, a rule of thumb is an avenagrk order size of 250 labor hours.
However, duration also is meaningful, for a smailrkvorder that extends over a long
period of time rarely is an efficient means foramging and executing the work.

31



Chapter 7: Defining Project Work Orders

Fab Assem. _ Outfit Hot Paint Ouftfit Cold Erect

Figure 7-1: Typical Hull Block Construction Sequexe Of Work Orders

/f Rip Out Repair .

Rip Out Fab Assem. Install Test

Figure 7-2: Typical Ship Repair Sequence Of Workd@rs

- |
Ship Zone Outfit
"D Work Type Scheduling
g
\’ Maintain Clear Access
Alleys for Men & Materials
T
T
B
Y
s
S

Figure 7-3: Typical Zone Outfit Sequence Of Wonld€rs
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The best packaging of work for production requgesd planning to analyze and
determine the best approach for production. Fgudré through 7-3 illustrate typical
examples of work packaging concepts. This planaieg must ensure that all the
needed resources (manpower, material and facjlitdsbe available at the proper time.
This latter scheduling process should be appliembtrdinate all resources and efforts
from engineering, through purchasing and matenatrol, and onto production and
testing. Clearly, cash flow needs must not berigddrom the production plan.
Additional factors, such as quality assurance,giteshange, and impact upon other
projects have to be folded in the production-paci@gglan as well.

The concept of production work orders is not nogall many companies employ some
form of this basic approach to production planrang work authorization.

Assigning Work Orders To The Project WBS

As illustrated in Figure 7-4, work orders must la¢gatogued according to the project
WBS. PERCEPTIONS flexible by permitting use of only those levefsthe hierarchy
that are needed.

WORK-PAC
3-D PRODUCT MODEL WORK ORDERS

4 Primary Types of Work Orders

- Discrete Work Time Phased Product-Oriented

Order Level-of -Effort Work Distributed YWork
Order Order

Process-Orented

Incremental Work
Order

WBS
Ship
Systems Product Stage of
Construction (Work
Centers)

éﬂg
R RV

Product
Zones & Unit
Modules
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Figure 7-4: The Development Of Work Orders

When work does not fit strictly to a single portiohthe WBS hierarchfpERCEPTION
can accommodate this requirement with a unique oypeork order called the

Distributed Work Order that permits assignmente®sedifferent levels of a WBS. Other
types of work orders, as described later in thagpptér, may be used to maximize the
efficiencies of work organization while meeting {gofor improved visibility of
performance.

Assigning Work Orders to Shipyard Work Centers

Each work order must be assigned to the functiared or work center responsible for
doing the work. Additionally, the major tradesdapartments needed to do the work

may also be defined?ERCEPTIONallows the same trades to be used in differenkwor
centers.
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Work Order Data

Work orders can be entered in the Work Order wagkskFigure 7-5) that can be opened
either via the drill down features or directly tectingEnvironment/Production
Engineering/Work OrderBom the main menu.

¢ Work Drders Information [_ O[]
(- Contract Project Center Wark Order Heading Revision Revision Date Planned Qty Actual Gty Uoh
1) EﬂEﬁE Jad [0}l o > [Dema Demo Discrete WO far tutarial A 10/04/1993 1.00 0.00[Each
| 2|B-DEMO Jad [0}l o > [Dema2 Demo Time Phased YWO for Tutarial 00/00/0000 1.00 0.00[Each
.E-DEMO Jhd [0}l o ~ [Demo3 Demo Distributed WO for Tutorial Al 10/04/1993 1.00 0.00[Each
| 4|B-DEMO Jhd [0}l o ~ [Demod Demo Incremental WO for Tuturial B 10/04/1993 5.00 0.00[Each
| A|B-DEMO a0}l 1) x|DemodB Demo Incremental w/Forecast 00/00/0000 185.00 117.00|Each

Figure 7-5: Work Order Worksheet Window

The procedures for retrieving, adding, changing @gldting work orders, including
setting global default values, are the same a®tbotined in “Getting Started With
PERCEPTION

Additional information about each work order als@vailable by clicking the right
mouse button to open the work order pop up mergu(gi7-6).
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4 work Orders Information for the Production Environment

1]

Delete Row(z)

Impart...

[pem Beferenzed Fie
Erint Eeferenced Fie
Edit Eeferenzed File
Hrawse Ean Eiles,

Agzociated Reportz. .

Properties. ..

Caontract Project Center YWark Order Heading
1[E-DEMO =W 0 opeme *|Demo Derno WO far tutorial
2|B-DEMO M Demo2 Derno W0 for Tutorial
BlE-DEMO ~|or Dl Downs.. Demo3 Demo WO for Tutorial
i E-DEMO Jd (1) Global Modifications  # Authanize/Unduthonze Work Orders(z) il
E B-DEMO Jad (1] lzzuedUnlzzue Work Orderz) il
BB-DEMO =01 e Cloze/Open ‘Wark Ordersz)

Add Clauze. .. Attach/Detach Planning Activities...
Cuit Apply Labor Rates...

Copy Reschedule wiork Orders...

Paste Change Labor Houwr Budgets...

Add Fow

Insert Fow

Diitta Row(z]

Figure 7-6: Work Order Pop Up Menu
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This menu has the following options:

Detailsis a detail display of work order information. gkre 7-7).

Global Modifications open, close, issue, un-issue, authorize and ureane
work orders.

Actions to copy work orders from one project to another @naddd standard
clauses to the work order description.

Drill Downs to reach levels below the work order (Figure 7-8)prk order
subtasks, trade allocations, planning activitieawihgs, pallets, and work order
transaction history (Figure 7-9).

Editing options to cut, copy and paste; add and insers;ratto and delete rows;
import work orders from external source; associagparts; and window
properties.

& Work Order Details Information for the Production Environment

CLIN
Activity Center

Estimated to Complate I 148.00 Rework Status INOTa Rework Wo LI

Manual Progress | 0.00 % FPallet Budgeted Hours | 0.00
Change Order ID | Work Order Serial Numberl 4

Contract ~| Project |01 Heading[Demo WO for tutorial Issue Date
Center[l  ‘Work Order[Dero  Description| [s72011999
IPT | Planner | Foreman| Revision [
Division Department  Frocess Drawingl— Rev Date Im
| | f Flanned Actual StartDate  Finish Date
Supenisor | Qty | 1.00f 0.00  Flanned | 01/031999 | 08/10:1999
Zone[20 | LaborCER[ 10000 UoM Actual [10/10/1 998 [00/00/0000
outitZone[  LaborRate | 0.00 [EA =| Date of Last Charge [05/01/2002
UnitBlock[F0aF | Hours Cost Budget Material 8]  1,000.00
assembly[ Budget | 150.00[  1,875.00 Actual Material § 0.00
Sub Assembly[ Actual | 2.00 20.00 ProductCode|
MFG Part] Reurork | 0.00 | 0.00 WO Type [Discrete
SWES GrouplQ— Prermium | 0.00) | 0.00 Manpower Curve m
SWES Account[J62  After Close | 0.00 0.00 Authorization [Authorized for Use =]
—
—

3
)
S
=
=
=4
I
)
=
=

Figure 7-7: Work Order Detail Window
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Choose Drill Down |

Select Drill Daown |

DETAILS &
Suhbtasks (Time-phased - Light Blue)
Subtasks (Distributed - Dark Blue)
Subtasks (Incremental - Yellow)
Trade Allocations

Planning Activities

Dirawving s

Fallets

Requisitions

Requisition tems

Material Withdraws

Titme Charges

[

[8]79 Cancel Help

Figure 7-8: Work Order Drill Down Options

ﬂ-' ‘Work Order Historical Information for the Production Environment

Change M Contract ID Project Center ‘ork Ord De:Planned Start Dat Planned Finish DatBews Hrs  Bows Dol Beows Mat ohe

lEBB B-DEMO 01 0 Dema2 020271999 104101999 133.00 1723.00 921.00 20
EEBD B-DEMO M1 0 Demo? 02/02/1999 08/31/2002 138.00 1726.00  921.00 20
QE?B B-DEMO M1 0 Demo? 02/02/1999 08/31/2002  226.00 2788.00 906.00 20

Figure 7-9: Work Order Transaction History

The detail work order window provides most of theormation available at the work
order level of the project. The key set that uelgudentifies each work order from
others is the following:

Contract ID (must be previously defined)

Project number (must be previously defined)

Work Center number (must be previously defined)

Work Order number (maximum 8 alphanumeric charagter
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The above set of information is called the set ofknorder keys.

There also is a system-generated work order identthe work order serial number
The system provides this as another way to uniqideiytify the work order on the
database. The system allows the user to retrievk arders either by this work order
serial number or by the set of work order keysingshe serial number can reduce the
data entry of information needed to apply matertats and time charges to a work
order.

Secondary reference keys are the various levelSMBS, PWBS, and/or COA that
already have been defined for the project.

Additional references available are the following:

The work order can be assigned to a specified farefmaximum 20 characters)
A specified drawing (maximum 20 charactersp&toCADdrawing file name
(Note that any file type supported by the PC carshéstituted for an AutoCAD
drawing file, including pdf, jpg, gif, etc.)

A Change Order Identifier (maximum 8 characters)

A Schedule Planning Activity

Reports can be generated across any combinatitvesd reference fields to suit specific
reporting requirements.

Work Order Heading

The Work Order Heading is a short description efwork order and is limited to 40-
characters. This heading is what appears on theritysof work order-level reports and
displays

Work Order Description

The work order description field allows virtuallplimited text. This latter text may be
detailed work instructions for the work order. Jkext is printed on the Work Order
Ticket instructions option described below, Chapter

Adding Work Order Clauses to the Description

Standard work order clauses can be added to aevdek description. Click on a work
order displayed in the Work Order worksheet andd@&dit/Add Clausdrom the main
menu (Figure 7-10). This feature also can beatdt with a right click on the selected
work order and from the pop up menu, seksatl Clause
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File | Edit “iew Ernwironment Library Data  System  Reportz “Window  Help
HD Wgiele Gz A F, U|E @|?|m’+
=——  UndoDelete...
H_X Hepeat (Bt E|¢.@|Mﬁ %%m||%.@|%|
M Cut Chrl+ H | | @9 | ¢
B - iy
—  Paste Chel+% -
[ [ t Center Work Order Heading
[ Bulk Cut 0 R Demo WO for tutarial
2[f  Bulk Copy 1] hd Demo %O for Tutorial
IE Bl Pasdie d | Demo WO for Tutorial
E_E Clear Selection ] i Derno WO for Tuturial
S[E Selectal Chil+s d R Dermo WO for Tutorial
B[E  Select Row 1] i HALC
Invert S election
Find.... Chil+F
Feplace... Ctrl+H
Go Ta... Chl+G

Global Defaults

Define/Copy/Delste k
Modify Selected Records 4
Labor Rollup...

Figure 7-10: Adding Clauses to Work Order Desciignt

The system will display the data window (FigureI)-for selecting and inserting work
order clauses from the database libr&gvironment/Production Engineering/Work
Order Clauseps

Any of the clauses stored in the library can bectel, one at a time, and inserted
anywhere in the resulting text block at the botwfithe window. The cursor can be set
anywhere in the text by clicking at the positionesthe user wishes the clause to be
inserted. When thimsert Clauses At Cursdutton is clicked, the selected clause will be
inserted at that cursor position. Additional mdrardries also may be inserted/added
and deleted using standard text editing procedures.
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Add Work Order Clauses |

Clause Clause Text
Fabricate pipe spools
Fit Fipe Fit pipe & fittings
Fem Fipe Remave all pipe
1| | i

Insert Clauses At Cursor

Remaove all pipe in aft engine room compartment. Fabricate pipe =
spools|

[

(8] Zancel Help |

Figure 7-11: Inserting A Work Order Clause Into eription

To finish the process of developing the work ordiescription text, click, on the OK
button.

Issue Date

This is the date recorded by the system when tefaamally issues the work
order to production. From the Work Order worksheght click to display the
work order pop up menu and sel&tobal Modifications/Issue/Un-Issue Work
Order(s). Another, easier way to issue multiple work ordersree time is to

select the rows to be issued and click onl$sae/Un-Issudutton_==_ on the
toolbar.
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Work Order IPT
The Work Order IPT is for information purposes onliymay be used to identify
a shipyard interim product team to the work ord@urrently, there is no system
report that gathers IPT cost and schedule infolonati

Planner
This identifies who planned the work order (maxim2éncharacters).

Foreman

This identifies the foreman expected to receiventbek order to execute
(maximum 20 characters).

Revision

This is any 8-character code to indicate that tbekvarder now has been revised.
Revision Date

This is the date that the work order was revised.
COA

The work order COA level assignments if required.
PWBS Zone, Outfit Zone, Unit/Block, etc.

The work order PWBS level assignments if requined @ the level required.
SWBS Group & Account

The work order SWBS level assignments if required.
CLIN

The work order CLIN assignment if required.
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Planning Activity & Activity Center
The scheduling activity associated to this workeoydf required.

The PERT-PACscheduling system may be used to develop workr acleedules.
PERT-PACdevelops the planning activities aRERCEPTION~ork orders can
be equated to these activities on a one-to-one.badsiis allows the work order to
be set by the system with the same schedule éstdrfinish dates) as that of the
activity. However, the user may identify more tloare work order being related
to the schedules of a single planning activity avay stagger the individual work
order schedules within the activity’s schedule (fFeg7-12).

Planning Activity

Planning Activity

[ ]  Acvity Work Planning Activity

Orders
“

Work Order

Pallet ltems

Figure 7-12: Linking Work Order Schedules To Plaimg Activity Schedule

Quantity Planned & Actual

This is optional information for defining scopewbrk in terms of some physical
characteristic of the work order. Examplesé@pe spoolsy feet of weld, etc.

Labor CER & UoM

The system will accept a labor Cost Estimating Ratahip (CER) to be defined
for the work order. From this and the planned gt\adescribed above, the
system will compute the work order budget hours.
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Work Order Schedules

The work order’s planned schedules can be manaatgred or generated
automatically by th@® ERT-PACsystem and its planning activities (see Planning
Activity above).

The actual schedules are determined by the systemthe time charge
functions: The actual start date is the earlias¢ @ny time charges were
registered against the work order; the actualliiniate is the last date that the
work order was charged. The actual finish daténerhain open until the user
formally closes the work order or the project.

The date of last charge is the date of the mosinteane charge made against the
work order.

Work Order Labor Budgets

The user should define the work order labor butigets. Labor budget cost is
also an option (= Budget Hours x Rate).

The budget labor rate can be used for the systaonpute the labor budget cost
using the labor budget hours. Labor budget rae edn be applied using global
functions to work orders. Refer to the chaptejéct Changes,” in this user
manual.

Actual Work Order Costs

The followingHours andCostfields are automatically accumulated by the
system’s time charging functions.

Actual hours and costs are the accumulated costs calléce time charges.

Reworkhours and costs are the actual hours and cdsis ¥iork order has been
registered as rework. See Rework Status below.

Premiumhours and costs are only those actual chargesvidratnot recorded as
regular time.

After Closehours and costs are those actual charges thatmaate after the
work order was formally closed. Refer to the ckapClosing Work Orders,” in
this user manual for details on the closing proceslu
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Work Order Material Budget
There is an optional field for a work order matkciast budget.

Actual Work Order Material Cost
If the material control functions 3 ERCEPTIONare usegdthe system will
provide the actual material cost data automaticahgn material is issued to the
work order.

Estimate To Complete (ETC)

For in-process work, the user may enter an estiwfdedbor hours to complete,
rather than defining a manual progress describgd ne

When ETC is used, the system will compute autorabiyithe equivalent manual
progress:

Manual Progress = _[Actual Labor Hours Charged Tie]dax 100
[Actual Labor Hours To date + ETC]

Manual Progressing
For in-process work, the user may enter a manwgrpss (or aestimated hours
to completgat the work order level. This method for progieg (typically a
visual inspection of the work order’s real progjassan alternative to the
system’s automated progressing capabilities. Vhem tracks both the
automated and the manual methods at the WBS levels.

When manual progress is zero and total time chaegeain less than the work
order budget, the system will compute ETC as fatlow

ETC = [Budget Labor Hours — Actual Labor Hours]

When manual progress is zero and total time chaegeain greater than the work
order budget, the system will compute ETC as fofiow

ETC = [Actual Labor Hours] x 1.10
When entering manual progress, the system will agengTC as follows:

ETC = [Actual Labor Hours Charged To date]
[Manual Progress/100]
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When the work order is closed, manual progresstigythe system to be 100%.
Change Order ID

The work order can be flagged as a contract chargdgr (maximum 8
characters).

Product Codes

In order to measure work performance and colldarmecosts useful for future
estimating purposes, the system offers variouddenfecost measurement
parameters, including summations by SWBS, PWBS, (§yAvork center and
by trade, and by any combination of these parameter

The system further offers cost collection at a paiccode (maximum 8-
characters) level of the work order itself. Foaewle, the work order can be
developed to produce a specific quantity (and 4asttar unit of measure) of an
interim product. The same product code may be feeall work orders
performing like work.

Using thePERCEPTIONData Analysis ModuleQfata/Data Analysis Extraction
Tool), the user may perform various analyses on theactwbschedule
performance of work orders, such as averaging tbeéuet code data or
performing more complex regression analyses if s&gy. The results of such
an analysis can be used to determine the labor d&sBribed above.

Work Order Type
The system allows the user to develop four diffetgpes of work orders:

Discrete

Distributed
Time-phased
Incremental Process

See Type Work Order below.

Manpower Curve (None) -

The curve number is optional and is used to define Curve 2; 10080
particular time-phasing distribution of the worlder labor Cure 3: 20i30
hours over its planned duration, from planned stagugh  “urve 4: 2575

planned finish dates. Curve 530670
Curve B 40060

Curve T2 50550
Curve 36040 =]
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The Manpower Analysis normally assumes that the-hwanm budget for a work
order is evenly distributed over its duration (nove applied). However, the
distribution curves provide a wide variety of otlagstribution functions that can
more accurately model the planned rate of experadifiespecially for work
orders that model relatively large amounts of wavkr a long period of time.

These curves are described by the percentageafhalirs expended halfway
through the planned duration. For example, cud/§ust a sequence number for
the curve) is described as 25/75. This curveiligies 25% of the budget hours
over the first half of the work order schedule, &b&6 over the last half of the
schedule.

The system assumes that the distribution curvdegppbt only to the total budget
work order labor hours, but also to each individuadle assigned to that work
order, and to the total budget labor cost.

Time Charge Authorization

Each work order must be authorized before any thagges can be accepted by
the system. To authorize the work order, highligme or more work orders in the

work order worksheet, then click on the Authorize/Authorize buttor A on
the toolbar.

Once authorized, work orders can have their authtiaon turned off to prevent
further time charging.

Rework Status

The system allows work orders to be specificalhgfled as rework. In addition
to segregating rework costs from normal, non-rewBEERCEPTIONreats
rework charges very differently. In its automapedgressing calculations, the
system ignores all rework under the assumptionthieste charges do not
contribute to actual progress of the project. Masisystem reports offer user
options to include rework or to report only rewamkhe reports of actual costs
and estimated costs at completion.

Pallet Budgeted Hours

These are the total budget hours defined on tHetpist of materials. See below
for details. These budget hours, based only upetatbor CERs from the pallet
items, are for information purposes only for therus cross check with the
budget hours defined for the work order.
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Work Order Serial Number

The system allows the user to retrieve work oreéfrser by this work order serial
number or by the set of work order keys (contraaject, work center and work
order number). Using the serial number can retlueelata entry of information
needed to apply material costs and time chargasisork order, and expedites
bar code data collection methods.

Work Order Trade Breakdown

The system allows any work order to be assignesh&oor more trades to perform the
work. To open the Trade Breakdown window (FigwE3J, highlight a work order and

i

click on the Drill Down butto on the toolbar and selettade Allocations

Trade ID Description Budgeted Hours Budgeted Cost Actual Hours Actual Cost Rewark Hours — Rework Cost ]

17 = |Plumber Class | 80.00 150
] ~ |Plumnber Class I 40.00 1.875.20 0.00 0.00 0.00 0000
322 | = |Pipe Worker Apprentice 50.00] 1,575.00 0.00 0.00 0.00 0.000
R
Sum of related trades 150.00 3,750.20 0.00 0.00 0.00 0.00
Wark Order 150.00 0.00 0.00 0.00 0.00 0.00
Undistributed 0.00 -3,750.20 0.00 0.00 0.00 0.00

|Ready Erarv7  Presertations knar Production Frame |

Figure 7-13: Work Order Trade Assignment Window

The procedures for retrieving, adding, changing @gldting work order trades are the
same as those outlined in “Getting Started VRIHRCEPTION

A subtotal of trade budgets versus the total wodepis maintained at the bottom of the
window. Any imbalance will be noted &mdistributed

A negative value indicates that more trade budgaie been allocated than what
has been budgeted for the work order. This isiditation that either trade
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budgets must be reduced or the total budget fowtit& order increased to
accommodate the added trade hours.

A positive value indicates that not all the workler budget has been fully
distributed to trades; this may be necessary wingnprimary trade planning is
desired.

Trades that charge the work order are not requoddve a budget. Nevertheless, when
they do charge, the system will automatically opercord for them in the work order
trade breakdown to register their charges; theegyshowever, will not provide these
unbudgeted trades with a budget.

All valid trade IDs must be defined on the Tradbrhry (Library/Trades/Resourcgs
The trade description is automatically providedsy system from this library when the
trade ID is entered.

NOTE |If trades are allocated to work orders, REERCEPTIONVianpower Module
(Manpower Planning & Requirements Reportinggn provide a manpower plan and
forecast at a trade level of detail.

Type Work Order

The system offers four types of work orders, atiamal:

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

2. Distributed work order that cannot be assignechiosangle project WBS
element, but rather includes work that involvestipld elements.

3. Time-phased level of effort work order that haschear-cut end product, but
rather is a service to be provided over time withiiixed budget.

4. Incremental process work order that measures pgegned performance on the
basis of physical production throughput.

Discrete Work Orders

Discrete work orders typically exhibit a clear-eabpe of work, usually with a
discernible end product. Examples include desmgnmmanufacturing, assembling, and
testing products. A discrete work order normallystnbe assigned to only one specific
element of the project WBS.

If not otherwise designated by the user, work adimveloped iPERCEPTIONare by
default, discrete work orders.
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Distributed Work Order

Design and engineering develop a product systesysiygm, and systems are the typical
method for estimating projects during the concegsigh process. Shipbuilding uses a
variety of work breakdown structures to define g §inoduct. Many work orders can be
developed as a further breakdown of work direatbyrf these systems: for example,
design, fabricate, assemble and test a particytdes.

However, there are many cost and schedule savipgriymities that may be employed
through multi-system construction modules. Modglamstruction takes specific
advantage of production efficiencies by concemrpwork at a particular stage of
construction. While portions of individual systeare involved in the module, the work
may be better organized and executed when like woriss systems can be grouped
together (group technology).

This problem is not a characteristic only to systeriented WBS (i.e., SWBS). A
similar problem also may exist for product workdkdown structures (PWBS), where
early stage work can fabricate parts across a rahlggher-level assemblies.

The problem is not so much that the work shouldrganized to take maximum
advantage of production efficiencies. The problie®in how to collect actual costs for
meaningful performance measurement and to proviel@aluable feedback of actual
costs against original bid estimates. Clearlywafk must be charged to each and every
piece of a group of systems, the time charging lmatome too unwieldy. Time charging
will likely become unacceptably inaccurate, andrémults will be much less than
satisfactory.

PERCEPTIONprovides a simple solution to this problem witk thstributed work
order. Distributed work orders are discrete waidkeos that include work across any
given project WBS. An example is the manufactunhgipe spools belonging to
multiple engineered systems of the SWBS. If a pcodriented work breakdown
structure is used, a distributed work order mayhieemanufacturing of sub-assemblies
that are used in different product units or hutldiis.

The distributed work order allows the benefits adup technology to be employed,
regardless of SWBS or PWBS. While still retainengood measure of accountability by
SWBS and/or PWBS, the distributed work order sifrgdithe time charging function by
enabling the employee to charge only to what ieedahe primary work order. The
system automatically allocates time charges taisieibuted subtasks based upon each
subtask’s allocated budget hours.

Any combination of distributed work orders may lsed, even in conjunction with
normal discrete and other types of work orders.

Distributed work orders are identified with darkukelin the first column of the Work
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Order worksheet.

To develop a distributed work order, develop thenpry work order as described above

for any discrete work order. Then, click on thell Down button # on the toolbar,
and selecBubtaskg¢Distributed-dark blue) The system will display the Distributed
Subtask worksheet (Figure 7-14).

Editing Distributed SubtasksThe user may add, change and delete distributetgsks.
The procedures for adding, changing and deletibgasis are the same as those outlined
in General System Operation.

When the user has completed entering subtask imfttwm it should be saved by clicking
on the Save button on the toolbar.

The system will adjust automatically the total workler budget to be equal to the sum of
the distributed subtask budgets.

ﬂ-' Distributed Subtasks Information for the Production Environment for Work Order # 103005

Subtask Budgeted Actual Budgeted Actual Budgeted
|| D Description Hours Hours Labor Cost  Labor Cost  Mat| Cost
1] PO-1 Pipe LST Unit 103 6.00 6.60 0.00 106.38 0.00
2P PO-1 Pipe LT Unit 103 3.00 3.30 0.00 106.38 0.00
3p PO-1 Pipe LST Unit 103 3.00 3.30 0.00 106.38 0.00
41 PO-1 Pipe LT Unit 103 3.00 3.30 0.00 106.38 0.00
55 PO-1 Pipe LST Unit 103 3.00 3.30 0.00 106.38 0.00
Bp PO-1 Pipe LST Unit 103 12.00 13.20 0.00 106.38 0.00

Distributed Task Totals 30.00 33.00 0.00 538.28 0.00
Package Totals 30.00 33.00 0.00 525.79 0.00
Difference 0.00 0.00 0.00 -12.49 0.00

Figure 7-14: Distributed Subtasks Worksheet

A subtotal of subtask budgets versus the total woder is maintained at the bottom of
the window. Any imbalance will be noted Rgference

A negative value indicates that more subtask bisdg@te been allocated than
what has been budgeted for the work order. Thasimdication that either trade
budgets must be reduced or the total budget fowtit& order increased to
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accommodate the added trade hours.

A positive value indicates that not all the workl@r budget has been fully
distributed to subtasks.

Distributed subtasks that charge the work orderegaired to have a budget.

SPECIAL NOTE If time charges have already been made againstrébdted work
order, more subtasks can be added and/or subtdgjetsucan be modified. The system
cannotre-distribute existing charges. Future chargesidver, will be distributed on the
basis of the changes made to these subtasks.

If the user deletes all subtasks, the primary vaoder will automatically revert back to
being a discrete work order.

NOTE: The system will not permit a distributed subtaskéadeleted from the database
if it has actual time charges (labor hours andésits) registered against it. If the subtask
must be deleted, these charges first must be bamkagsing appropriate time charge
adjustment transactions.

Closing Distributed Work OrdersDistributed work order subtasks cannot be closed
individually; they can only be closed when all agks have been completed. This
means that only the distributed primary work orcken be closed.

When the user closes a distributed primary worlenrthis process automatically closes
all of the primary’s subtasksReopening a closed distributed work order autaraky
reopens all subtasks.

Refer to the chapter “Closing Work Orders” in thmanual for further information.
Time-Phased Work Orders

Cost control can be especially difficult for worgstribed as general level-of-effort
(LOE). Examples include support efforts, such @g@mm management, production
services, etc.

LOE is often difficult to manage in terms of meegtinudget objectives. If the support
work is required over a relatively long period iofi¢, special care must be taken to
manage actual costs in a way that does not draibudget before the end of the project
has been accomplished. On large projects, LOBbé&as a source of considerable
concern because these efforts tend to consumebihdget very quickly (and easily) at
the early stages of the project, running out ofgaidong before the programmed
schedule has expired.

Typically, LOE is packaged as a single charge nurtdbbe used throughout the course
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of an entire project. Because this type of efforiot easily definable in terms of specific
goals, milestones or end products, there is litans for measuring performance to keep
these costs in line.

PERCEPTIONprovides a simple method for allocating the LOBEdpet over the length

of its scheduled duration. The user can developthitp subtasks, each of which can be
allocated a portion of the total LOE budget. Emyples working on LOE charge their
time to the primary LOE work order, but the syst&mognizes from the time charge date
what monthly subtask to register these charge® sybhtem then provides measures of
budget performance based upon budget performartbe tmonthly subtasks. The
schedule variance computed by the system alsoatedtiavhether LOE resources are
being expended ahead or behind planned schedules.

This type of work order is calledTame-phased Work Order

Time-phased LOE work orders are identified witttigluein the first column of
the Work Orders worksheet.

To develop a time-phased work order, develop timagry work order as described
above for the discrete work order. The total LQifdet and its overall planned schedule
should be defined.

Then, click on the Drill Down buttdﬁ on the toolbar and seleStuibtaskgTime-
phased, light blue). The system will display thed@-phased Subtask worksheet (Figure
7-15).

$ Timephased Subtasks Information M= E3
Sub Task Planned Start Date Planned Finish Date Budgeted Hours  Actual Hours Budgeted Labor Cost Actual Labor Cost Budgeted Material Cost Actual Material Cog

| 1] 02/02/1399 02/28/1929 16.65 0.00 208.13 0.00 111.10 0c
_2‘1 99503 03/01/1999 0331119599 16.67 0.00 208.38 0.00 1111 0c
EEEE" 04/01/1899 04/30/1929 16.67 0.00 208.38 0.00 11111 0c
I EEE 05/01/1399 05/31/1923 16.67 0.00 203.38 0.00 11111 0c
_5‘1 99506 06/01/1999 06/30/1999 16.67 0.00 208.38 0.00 1. 0c
IGEEE 07/01/1399 07/31/1929 16.67 0.00 20338 0.00 11111 0c
_7‘1 99508 08/01/1299 08/31/19599 16.67 0.00 208.38 0.00 1111 0c
EEEEE] 02/01/1899 09/30/1929 16.67 0.00 208.38 0.00 11111 0c
gl1ae51n 01,1509 1NANA1585 1R A7/ nnn 2NA =R nonn 111 11 nr
Sub Task Totals 150.01 0.00 1.875.17 0.00 999.93 0c

Package Totals 149.97 0.00 187463 0.00 999.98 0c

Difference -0.04 0.0a -0.54 0.00 0.00 0c

4] | &

Figure 7-15: Time-phased Subtasks Worksheet

53



Chapter 7: Defining Project Work Orders

=

Monthly subtasks can be adde ) month by month. However, if the user clicks on

the Create New Subtasks but = on the toolbar, the system will automatically
develop monthly subtasks beginning with the ovexaltk order start date and ending
with the overall finish date. Each monthly subtagk be assigned an equal portion of
the overall budget.

If the work order has been defined witManpower Curvethe system will apportion the
budget according to that manpower curve distribbutionction. To set a desired

manpower curve, first double click on the work arfte click on the 2 button on the
toolbar) to open the work ordBETAIL window. TheManpower Curvearop-down

offers 12 different curve selections. For exampilgye number 5, “30/70” will consume
30% of the budget over half of the schedule, widhriemaining 70% comsumed over the
last half of the schedule. The curves provide gmegpenditure distributions.

SPECIAL NOTE At the present time, the system will accommodateaximum of 200
subtasks (i.e., months) for a single time-phasek wader.

Editing Time-phased Subtask¥he user may add, change and delete monthly sksbta
and may modify the monthly budgets to suit any otesired monthly allocations. The
procedures for adding, changing and deleting skbtaie the same as those outlined in
“Getting Started WitiPERCEPTION’

When the user has completed making changes tosksbhiaicking on th&avebutton on
the toolbar will save the changes. However, befoa&ing these changes permanent to
the database, the system will notify the usertiatsum of subtask budgets will replace
the total budget for the primary work order. Iéthser has altered the overall schedule
by adding and/or deleting subtasks, the systemupilate the primary’s overall schedule
accordingly. The user is given an opportunitydacel the save operation and return to
the subtask window to make any further changesdéasary or simply close the window
and lose the changes entirely.

If the user deletes all subtasks, the primary vaoder will automatically revert back to
being a discrete work order.

NOTE The system will not permit a time-phased subtadketdeleted from the database
if it has any actual time charges (labor hours @nddsts) registered against it. If the
subtask must be deleted, these charges first neusadked out using appropriate time
charge adjustment transactions.
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Closing Time-phased Work Ordert/nlike a distributed work order, individual time-
phased subtasks can be closed. However, wherséneloses a time-phased primary
work order, this process automatically closes fathe primary’s subtasksReopening a
closed time-phased work order automatically reogdirsubtasks.

Refer to “Closing Work Orders” for further inforna.
Incremental Work Orders

Incremental work orders are a special type of wayder that directly manage progress
and cost performance on the basis of specific autpits produced by the work order.
The termunitsmay be applied to almost any type of productiorpotuthat can be
measured by some physical terms. The user iddrdefine the specific units of measure
for any given incremental work order (for exam@ach, feet, square feet, pounds, tons,
etc.).

This type of work order requires that a total plkaehigiuantityof output be defined in
addition tothe total budget labor hours estimated to perfaltrof this work.

Normally, work orders that have a large scope afkvemd are scheduled over a long
period of time are difficult to measure in termscoét and schedule productivity. Such
large work orders provide a full accounting of thgrformance only when they are
finally completed. By this time, it may be toodab introduce actions to correct
production problems. Hence, breaking work into Bgnamore manageable sizes allows
performance to be measured incrementally. Thexhlems are more likely to be
detected and corrected much earlier (work ordeatsdte too small create their own
problems simply from their overwhelming numberg thr@, of themselves, difficult to
manage).

Since work performance for incremental work ordenmsieasured on the basis of the
output units produced or processed and their atigrmbsts, the work order may be
scheduled over a relatively long period of timehwiit sacrificing important cost control
considerations.

In the interest of production efficiency, it is@ftthe case that the larger batches of
interim products produced at one time will yielé feast expensive products on a per
product cost basis.

The work order performance can be measured incrithenlt requires that the user
report back to the system actual physical accommmieant (i.e., actual quantities of units
produced or processed). However, when work isgoekecuted, the increments of work
accomplishment should be reported over relativebrtsperiods of time. For this reason,
the incremental work order automatically generateekly subtasks. This allows the
user to plan production throughput with some degfe@ecision. It also allows the
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system to measure cost and schedule variancedyaiuk indicate whether adverse
situations are improving or not.

Incremental work orders are identified with yellowthe first column of the Work
Orders worksheet.

To develop an incremental work order, create tlmany (overall) work order as
described above. The total planned throughputtgyathe units-of-measure and
the total labor hour budget and overall planneagdale must be defined.

Then, click the Drill Dowrbutton|£ on the toolbar, and seleBtibtasks
(Incremental-yellow) The system will display the Incremental Subtask
worksheet (Figure 7-16).

The system will develop automatically the weeklptasks with equally
apportioned budgets and planned units of outputtifiess beginning with the
overall start date and ending with the overalldimdate. The user can modify
these weekly budget hours and quantities as negessa

ﬂ-' Incremental Subtasks Information for the Production Environment for Work Order # 211100 =
Planned Planned Planned Actual Oty Budgeted  Planned  Actual Actual
| Sub Task  Start Date Finish Date Oty ity Lat Haurs Hrs/dakA Hours Hrs/daka
I 129844 11/02/1998 11/08/1998 1.00 0.00] EA 37.40 37.40 0.00 0.00
| 2[199845 11/09/1998 11415/1998 0.00 0.00] EA 0.00 0.00 0.00 0.00
| 3]199846 11/16/1998 1142211998 1.00 000 EA 37.50 37.50 0.00 0.00
| 4]199847 114231998 11/29/1998 1.00 000 EA 30.00 30.00 0.00 0.00
| 5[199848 11/30/1998 12/06/1995 0.00 000 EA 0.00 0.00 25.00 0.00
| B[129849 12/07/1998 12/13/1998 1.00 0.00] EA 37.40 37.40 9.00 0.00
| 7199850 12/14/1998 12/20/1998 0.00 2000 EA 0.00 0.00 42.80 21.25
| 8]192851 1242111998 12/25/1998 1.00 100] EA 37.50 37.50 61.75 61.75
| 9152901 01/04/1999 01/10/1999 0.00 0.00] EA 0.00 0.00 31.40 0.00
10[129202 01/11/1999 01/17/1993 0.00 000 EA 0.00 0.00 33.00 0.00
(11129203 01/18/1999 01/2419932 0.00 0.00] EA 0.00 0.00 50.00 0.00
12[199904 01/25/1999 01/31/1993 0.00 2000 EA 0.00 0.00 0.00 0.00
SubTask Totals 5.00 5.00 150.00 36.00 253.75 50.75
Package Totals 5.00 500 EA 150.00 36.00 253.75 50.75
Difference 0.00 0.00 0.00 0.00

Figure 7-16: Incremental Subtasks Worksheet

Progressing Incremental Work Ordemhe system can track each increment (weekly
subtask) of interim product units actually producegrocessed and provide a statistical

56



Chapter 7: Defining Project Work Orders

measure of cost trends. As output units are prediutie system measures progress on
the basis of actual units produced:

Progress = (AQTY/BQTY) x 100

Where AQTY is the actual quantity produced (reeugnmanual data entry of the quantity
produced into the work order), and BQTY is theltbtadget quantity for the work order
(also required for the work order).

The system translates this progress into cost tegnc®@mparing the actual labor hours
spent to produce the quantity of actual units peeduto the total budget labor hours and
the total budget quantity of units for the work @rd The system evaluates the cost per
unit of product for budget variances in the samg that other types of work orders are
evaluated on the basis of the overall work ordepsmf work:

Earned Value Hours = (AQTY/BQTY) x BAC
Current labor hour cost variance = Earned ValuersletACWP

Where BAC is the work order budget labor hours, AGYVP are the actual time charges
to date.

The Incremental Work Order assumes that interindyets or processes are scheduled
more or less to level load each subtask over #smed duration. For example, if a
subtask is planned to produce a total of 100 wvi&s a course of a 5-day week, the
system will assume that production should aveedgrit 20 units per day.

This performance data is rolled up through theowsiwork breakdown structures and
included with other types of work orders for theteyn’s computations of overall
progress, earned values, budgeted cost of worldstda estimated cost at completion
(EAC) and estimated cost to complete (ETC).

Forecasting Production Throughput Castas actual production throughput is entered
week by week and time charges are added to thersysite Incremental Work Order
will forecast its production throughput cost: lalmurs per throughput unit of measure.
To obtain the complete summary status report ofutwk order, begin by retrieving it

2%

into the normal work order worksheet. Then, clickthe Drill Down buttorl_ on the
toolbar and sele@ubtaskgincremental). The system will display the Increvad Work
Order Subtask worksheet. A summary Incrementalk@der Status Report (Figure 7-

17) is available by clicking on tk

on the toolbar.
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[ £ incremental Work Order Status Repon ———————————pmmEq|
Incremental Work Order Status Report  Daie  06/05/1998
Project 0113 Work Center 03 Effective Date  0&/27/1598
Work Order 20221 Descripton Fab I Hoppers - Hold 4
Labor Hours
Hours Qiy Mol Note: Does not include rework
BAC 77129 253.00 305
BCWS 37608 114.00 320
BCWFP 336 68 117.00 303
ACWEP 37500 117.00 321
%0 Progress| 5321%] J625%
EAC 67911 253.00 268
ETC -92.18) 136.00
Y -19.3g .00 025 urent schedule ahead (negative = behind)
% SV -2.51% 1.19%%  -2.21%,
v -18.32 0.00 016 wrent Savings (hegative = loss)
% CV -2.38% 000%|  -5.14%
TCWY 92,18 0.00 0.36[Frojected Savwings (negative = loss)
% TCV 11.85%, 000%|  11.95%
Print | [[Close |
I

Figure 7-17: Incremental Work Order Status Report

The status is reported in terms of labor hourgubhput quantity, and labor hours per
unit of measure:

BAC, the total planned budget at completion

BCWS, the total planned budgeted cost of work sgleetfor the Effective Date
(the date of the last time charges)

BCWP, budgeted cost of work actually performednedrvalue

ACWRP, actual cost of work performed, Progress

EAC, estimated cost at completion

ETC, estimated cost to complete (EAC-ACWP)

SV, schedule variance (BCWP-BCWS)

CV, current cost variance (BCWP-ACWP)

TCV, forecast total cost variance (EAC-BAC)
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Time Charging Incremental Work Order3he time charging procedures for the
Incremental Work Order are the same as requiredlfather types of work orders. The
major difference, aside from the way the systemsmess performance, is that the
Incremental Work Order does require periodic maeaélies of physical counts of
product units produced. In a process similar & ¢f time-phased work orders, time
charges are made only against the primary increshesark order; the system
automatically determines what weekly subtask togiérom the date of the time charge.

Editing Incremental Work Order Subtask§he user may add, change and delete weekly
subtasks and may modify weekly budgets (labor handsplanned output quantities) to
suit any other desired weekly allocations.

The procedures for adding, changing and deletibgasis are the same as those outlined
in General System Operation.

When the user has completed making changes tosksbhiaicking on th&avebutton on
the toolbar will save the changes. However, befoa&ing these changes permanent to
the database, the system will notify the usertatsum of subtask budgets (labor hours
and quantity) will replace the total budget (labours and quantity) for the primary work
order. If the user has altered the overall scleetdyladding and/or deleting subtasks, the
system will update the primary’s overall schedweaadingly. The user is given the
opportunity to cancel the save operation and retuthe subtask window to make further
changes if necessary or simply close the windowlaselthe changes entirely.

If the user deletes all subtasks, the primary vader will automatically revert back to
being a discrete work order.

NOTE The system does not permit an incremental workrasdetask to be deleted
from the database if it has any actual time chafigé®r hours and/or costs) registered
against it. If the subtask must be deleted, tiebseges first must be backed out using
appropriate time charge adjustment transactions.

Closing Incremental Work OrdersAs described above, the system automaticallksrac
time charges on the weekly subtasks. At the erehof week, the, the user must enter
the actual quantities produced. This informat®entered using the Incremental Work
Order Subtask worksheet. No closing of these skbtes required by the system since
projected production rates are developed directipnfthe actual quantities and time
charges.

If the incremental work order primary is closedngsthe system’s normal functions, the
system will close all the its associated subtasks.

Refer to “Closing Work Orders” for further infornia.
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Benefits of the Incremental Work Ordefhe following identifies several benefits from
using the incremental work order:

1. Simplify the time charging for production workerSubtask charges are collected
automatically by the system from the single wortesrumber (the primary)
given to production. The system automatically eteff the subtasks as time
goes by, and this eliminates work in the planniagaitment. Production,
however, still needs to input regularly the actuats produced on a weekly
basis.

2. The work order focuses on per unit (piece partss,tpounds, square feet, etc.) of
manufacturing and/or process costs and their fgtecalhis gets to the heart of
the work being done, and measures costs in tertigeqgdroduction throughput.
Man-hour performance, which still is important, séiftle about really what work
is accomplished. The incremental work order alltivesshipyard to monitor
performance in physical terms of its output in &ddito its cost budgets. It
allows the shipyard to better measure where chamged to be made:

To either improve the production process
Or replace it with an outside source alternative
Or have engineering eliminate its need entirely

Global Work Order Copies

Selections of contracts and/or projects can beecbym other contracts and/or projects.
This feature saves considerable time and effortwvgmmilar contracts and/or projects
need to be set up by the user. This feature alsde used to copy standard sets of
project WBS descriptions and to copy standardafetsork orders already defined on the
system database.

Both the target Contract and the target Project traxgst before a copy can be
performed The procedures for, adding contracts and prej@e the same as those
outlined in “Getting Started WItRERCEPTION’

Open the work order workshe&nvironment/Production Engineering/Work Ordeasid

click on the Copy Work Orders butt oo on the toolbar. This will open the Copy
Range window (Figure 7-18). Indicate the souragthe destination contract and
project.
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Copy Ranges

Caontract and Project Source and Destination must exist before details can be copied.

Source Destinatian
Contract |1999.01 =] To |tsHiP conTRACT 7]
Praject ID— Iﬁ

Check to Copy ™ WWork Orders I 0 I FITFFTTT
[ ClUNs I 77777777 | Center Range fDrWOSI ] I FITFTIFT
~PWES ~SWBS

[~ Zones | 0 | FIFITITT " Groups I 0 I FITFTITT
[~ Outfit Zones | 0 | FITTITFTT [ Accounts I 0 I FITFITTT
I™ Units\Blocks [ 0 | “COA

I~ Assembly | 0 | Zrrrrrmr [ Division I o I AL
I~ Sub Assembly| 0 | TI7IITTT I Department I d I L7777
 Pars I 0 I IIITIT [~ Process I 0 I FITTFITT

Copy Budgets Only

Cancel

Then select which levels to copy by clicking on theck box before CLINs, SWBS,
PWBS, COAs or work orders. The upper level WBSrds should exist (having been
either manually defined or copied) before the wantdters assigned to them are copied.
This may require that the copy be performed fiostthe WBS levels, and then again for
their work orders. If an error is encounteredh@ topy process, the system aborts the

Figure 7-18: Global Copy Range Window

entire copy process.

For each category that is checked, a range to ppedonay be entered. The copy options

provided are:

Copy only budget dollars and hours, and planneesdat

Copy budget, and actual dollars, hours, and dates

Copy actual dollars, and hours into budgets
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Developing Work Orders from a Cost Estimate

Work orders can be developed from a cost estinetefsost items. These may be only
planningwork orders, but actual production work orders rasp be created depending
on the level of details available from the cosineate. Oftentimes, a cost estimate that is
generated from standard product and process paxkageproduce detailed production
information.

Open the work order workshe&nvironment/Production Engineering/Work Ordeasid

click on the Production Toolbox butt i on the toolbar. This will open the toolbox
tab window (Figure 7-19).

Production Toolbox |

Define/Copy/mport | Modify Selected Records | Utilties |
IECD Work Orders

gl Define Work Orders From Estimate
B2 Import Data

oK Cancel . Help

Figure 7-19: Selecting Option To Define Work OrdeFrom Cost Estimate

SelectDefine Work Orders From Estimaéad the system will open the specifications
window (Figure 7-20).
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Transzfer Estimate To Production |

—Caontract and Project Retrieval Options

@ List Only Open Contracts
" List Both Cpen & Closed Contracts

Contract IEIES j

Project ||:|23 j

—Management Reserves

Labor Hours I 0.00% ﬁ
Material Dollars | 0.00% =

— et Budgets On WYWES
[ SWBS

[ PWES
[ COA

— Create Planning Details

™ Requisitions

4

Transfer | Zancel Help

Figure 7-20: Specifications For Defining Work Oras From Cost Estimate

The options here enable the user to set produgedisidrom the estimate directly. The
user can identify the desired WBS by clicking oa éppropriate check boxes (SWBS,
PWBS and/or COA). This requires that the same WiBISoe used for production as
was used to generate the estimate.

If the WBS production budgets are to be set up itk function, the user can identify a
specific percentage of the estimate to be set-amdranagement reserves.

To generate the work orders from the estimatek dictheWork Orderscheck box.
Finally click theTransferbutton.
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For generating work orders (click on téork Orderscheck box), the system will
transform the estimate cost items into work ordess)g the same work centers and
WABS labels as on the cost items. If percentagesecified for management reserves,
work order budget hours also are reduced by the ggrcentage.

Importing Work Orders

Work orders may be developed in another systemitegdcan be imported into
PERCEPTIONelectronically in a number of different ways. 3Iprocess assumes that
the data to be imported is structured in ways ¢hatbe used IRERCEPTION

Importing From Standard Windows-Based Software

Open the work order workshe&nvironment/Production Engineering/Work Ordeasid
click onData/Get External Dat@n the main menu. The chapter “Importing &
Exporting Data” in the user manual “Getting Staiéith PERCEPTIOR describes this
process in detail.

Cut, Copy & Paste
Work order data also can be developed with copypaste from othewindowsbased

software. “Importing & Exporting Data” in the useranual “Getting Started With
PERCEPTION describes this process in detail.

Changing Work Order Information

The user can modify almost any information abowbek order. Refer to “Project
Changes” for details.

Work Order Pallet Requirements

To view or create pallets for a given work ordéeght click on the desired row. Then,

click on the Drill Downbutton|i on the toolbar and seleRtllets The system will
display the Pallet worksheet (Figure 7-21). Thia worksheet that allows multiple
material pallets to be developed for any given wander.
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The rows on this worksheet are just pallet heagietag general information, ndhe
pallet bill of materials details. The proceduresrktrieving, adding, changing and
deleting pallet headers are the same as thosaediil “Getting Started With
PERCEPTION

& Pallet Information M= E=
Contract Project Pallet Pallet Heading Required Date Work Order Work Center Activity Activity
| 1[B-DEMO | E(if] 1 Pipe & fittings 01/03/1933  Demo ]

Figure 7-21: Work Order Pallet Header Worksheet

Double click on any pallet header row to open thkkeptab window. The first, opening
tab window displays the header information in arfeformat (Figure 7-22). The
information in this window can be modified and séas required.

et Item Detail Information

Pallet Itemsl
ountract|B-DEmo | Project|tl1
Pallet|1 Pallet Heading |Pipe & fittings Activiml
Drawingl CenterID Wark OrderIDemo Activity Center I
Sz ‘ PWHES
Gmup|2 Accuuntlzaz ZonelED— Outhonel—
oA Unit[roar Assembly[
Coa Grpl Coa Sgrpl Sub Assy|— Pan|—
Coa Iteml Supenrisnrl
Revision StatuslNotCompIete
Date Required | 01703419499 Revision Date | 00/00/0000 EludgetHDurSI 0.00
Pick to Location Approved |Yes W CompleteINn vl
Responsihle F'ersonl F'Ianner|spar

Figure 7-22: Pallet Header Window

The second tab opens the Pallet Item worksheeti(@ig-23). The procedures for
adding, changing and deleting pallet items arestliee as those outlined in “Getting
Started WithPERCEPTION’
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31' Pallet Item Detail Information [_1o]:
Pallet Pallet tems |

Pallet ltern Description Gty Pallet Unhd Dirawing Drawing lterm Requisition Req term Part Type Pa
_1\1 2" Cuhi Pipe 25.00[F eet > |2325 Al Direct Purchase =011
72? 2" CuMNi elbow 3.00|Each x|Z325 B3 Stock >o112
_EB 2" Bronze Globe Yalve 1.00[Each Jd i B4 | Direct Purchase  =|0113

Figure 7-23: Pallet Item Worksheet

For ship repair, the pallet may be used to ideraifpf the necessary material items
needed to execute a specific work ordetMAT-PACis being used, the system will
verify the existence of a drawing number enteretherpallet header and a requisition
number entered on the pallet line iteMERCEPTIONorovides a convenient wizard for
automatically developing a material requisitiomfiathis pallet bill of material. The
requisition then can be processed directly by #régous purchasing functions.

Double click on any of the pallet items to view f# details of the item (Figure 7-24).
The information in this window can be modified asaved as required. MAT-PACis
being used, the system will provide automaticallychof the information in these data
fields.

ﬂ-' Pallet Item Detail Information

Contract [B-DEMO | Project|or Fallet [i tem [
Requisitiorl Reqn ferm| Drawing [232-5 Drawing Iterm |EIS
Diescription Part Type [Stock =1
2" Culi elbow PartID 0112 UoM[Each =l
Tag | o[ 3.00
SYWBS PWES
Grnupl— Account I— | Zone . Cutfit Zone . Labor Rate 1 w
CoAs unitl | Assembi[ | |LaborRate2 [ 0.0000
Coa Grpl— Coa Sorp I— Sub Assy FPart Factar 1.00
Coa Iteml— Supendsor I— Complete m BudgetHours [ 0.00
PickLoeation| | Staws[iotPicked
MFG Part Mumbd ofyPicked [ 0.00 atyUsed[  0.00
Revision [ Responsible Persan [ withdraw Date[

Figure 7-24: Pallet Iltem Details
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If the pallet item has been identified with a RBrtthe Labor Rate landLabor Rate 2
are labor CERs (labor hours per unit of measurdherParts Catalog. Theactoris a
manual entry (default of 1.00) to adjust the stadd@bor hours of the CERs for
differences in complexity, quality assurance, wackess, etc. THaudget Hourdor the
pallet item is computed by the system as follows:

Budget Hours = (Labor Rate 1 + Labor Rate 2) x Faict Qty

The system computes the total budget hours fopaliet as the surof budget hours for
the items in the pallet.

Work Order Tickets

Work Order Tickets are printed reports of the wortter that can be issued directly to
production. The user can either print or not ptfretm as he chooses.

Although tickets can be customized for a givenaysinstallation, the ticket itself
generally may consists of four pages.

The first page is an overall description (headwfighe work order, its total
budget and breakdown of budget by planned trades.

The second page provides the detail descriptiomk(\mstructions) of the work
order.

The third page lists the work order pallet billoterial (if defined).

The forth page prints the AutoCAD drawing if thending file name has been
added to the work order record.

“Getting Started WitPERCEPTIONI provides instructions for viewing AutoCAD
drawings.

NOTE The system administrator must verify the instadiatand registration of the
necessary AutoCAINolo Viewerfiles on each PC that will be issuing work orders.
These files are necessary for the viewing of Aut®G#awings and must be present
when choosing to view AutoCAD files.
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SPECIAL NOTE Tickets may be printed using the work ortssue/Un-Issudutton

21 on the toolbar. However, tickets also may betpdrusing thd&Reportsoption from
the environment main menu._These reports, howaikprint only the first page of the
ticket To obtain all pages of the ticket, the user wédéd to use thissue/Un-Issue
button.

Tickets can be issued one at a time, or multiplekwsoders can be selected and issued
together. See figures 7-25a, b, ¢, d, Sample Woder Ticket, below for details.
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Figure 7-25a Work Order Ticket Cover Sheet Figure 7-250Work Order Detail Work Instructions_Figure 7-25 Work Order Material List
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CW PLANT
REEFER AND CHILLED WATER

CW PLANT

Figure 7-25d: Work Order CAD Drawings
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Issuing Tickets

Work order tickets to be issued can be chosen framecords displayed in the Work
Order worksheet. Hardcopy tickets can be issueddiected work orders in the work
order worksheet. First, highlight one or more woréters to be issued, then click on the

Issue/Un-Issue buttd:®1 on the toolbar.

Ticket Issue Options

The issue ticket selection system will respond whi#hWork Order Ticket Issue Options
window (Figure 7-26).

Work Order Iszue Options |

~lssue Options
—Print Options
" |ssue Only - Do ot Print
& |ssue and Print

" Print a Draft - Do Mot |ssue

—Print Attached Documents
[ Instructions

[ Material Listing
[T AutoCAD Drawing

Ticket Type [peqular =

QK | _, ......... Q anCE| .......... He|p |

Figure 7-26: Issue Options

The issue options are:

Issue Only — Do Not printSets the issue date only.

Issue and PrintSend the tickets to the printer.

Print a Draft — Do not Issuelssue tickets in draft format — the issue date¢he
work order will not be set and the word <DRAFT>Maé printed at the top of
the ticket and the instructions pages. If aalraft, the work order issue date will
be set.
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Tickets can be ordered with several attachments:

Instructions Include the Work Order instructions (i.e., therkworder
description) page. More complete descriptionsleadeveloped in a word
processor, such as Micros#ftord then copied and pasted into the work order
description field.

Material Listing Include the Pallet or Requisition Material List

0 A pallet must have been created and stored ondtabdse that has the
selected work order (complete with work centerpasded with it. The
ticket will print multiple pallets if they have bee&lefined fore the work
order.

o If no pallet(s) have been defined for the work oydee system will then
search requisition items tagged for the work oedet print them. These
requisition items may be defined on multiple rediass.

o If pallets are defined for a work order, the systeithnot process
requisitions for the ticket. All pallets have resjtions as their basis and
including requisition items with pallet items wouddplicate the material
requirements for the work order.

o If this option is selected, and no associated palleequisition items exist
for the work order, the material list page willlgprint, but without data.

AutoCADDrawing Include theAutoCADdrawing image — the CAD file name
and path to it must have been entered on the wuldr eecord in the field called
Drawing File Name If this option is selected, and no associateavidrg exists,
nothing will be visible on the drawing tab of thenk order issue window.Note
that any file type supported by the PC can be sitbstd for an AutoCAD
drawing file, including pdf, jpg, gif, etc.

The final option determines the type of ticket fatm

Regular Format
Subcontractor Format
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Chapter 8: Time Charging Work Orders

PERCEPTIONprovides the means for entering time charges agaiark orders. This
enables the system to track actual labor hoursasts against budgets and to make
measured assessments of cost performance, nobypipiypjects, but also at any level of
the project work breakdown structure.

For details on entering time charges, please tefére user manual entitled “Accounting
Functions & Interfaces.”
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Chapter 9: Closing Work Orders

The user can formally close the work order, whiahses the system to set the actual
work order manual progress to 100% and its estidnlabeirs to complete (ETC) to zero.
The system also will establish an actual finistedat the work order as the last date time
charges were made against it. Therefore, thisasafitush date may not necessarily be
the date the user closes the work order.

To close a work order, the system requires a footwaing of a work order: Highlight
the work order(s) in the Work Order worksheet wiwvdand click on the open/close

button £ . Depending on the business rule set for the sygtefer to Systems
Administration Manual) time charges can continubé¢anade against the closed work
order, but only for a period not to exceed 2 wedter that time, the time charges will
be flagged in error. All accepted time chargesdmors and posted) made against a
closed work order will be added to the total achalrs collected for the work order and
also will be added to another column under the vaoder labeled "after close" hours.

It is important to monitor these after-close houBne might expect some of the hours to
be legitimate pick up work, but there also mayrstances where too many of these
charges may indicate that the work order was clpsedhaturely when a significant
amount of work was remaining.

If a closing is attempted by not using the operselbutton but only by entering 100%
manual progress on the work order, the systemnetlirecognize the work order as being
fully closed. This procedure does not set theadinish date which needs to be set for
the system to set the two week grace period forgesaafter close. Instead, time charges
can continue against this work order with no clgstnoss-checks by the system.

If after closing a manual progress of less tharfd@entered for the work order, the
system automatically will re-open the work order.

If work orders are reopened, the project shoulcehavollup to relay the changes
back through the WBS.

The closing of the work order also provides thdeysthe final opportunity to measure
the work order performance to its budget and pldrsobedules.

The closing also allows the system to re-evalua#e/¥BS budget and schedule
performance statistics that are used by the sygieaasess higher level work progress
and calculations of estimated cost at completidhe impact of closed work orders upon
progress and estimated final costs, as reflectedigfnout the project WBS can be
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developed by a project rollup. This process camitated by selecting
Environment/Production Engineering/Rollup/Produaticabor Rollupfrom the main
menu.

Multiple work orders can be closed (or reopened)na step by selecting a set of work
orders Environment/Production Engineering/Work Ordefer the Work Order

worksheet. The user can then clickExht/Select Alfrom the menu to tag all the work
orders listed in the worksheet, or only tag speafies by clicking on them individually.

Then, click on the Close/Opémtton & on the toolbar.

Closed work orders may be modified at any time,ibilte work order budgets are
altered or if additional time charges are maderegahem, a new project rollup must be
made, since the closeout performance characteristichave changed.

Closing Distributed Work Orders

Distributed work order subtasks cannot be closdd/idually; they can only be closed
when all subtasks have been completed. This ntbahsnly the distributed primary
work order can be closed.

When the user closes a distributed primary worlegrthis process automatically closes
all of the primary’s subtasksReopening a closed distributed work order autoaidy
reopens alsubtasks.

Closing Time-Phased Work Orders

It is not necessary to close the individual sul#amka time-phased work order. Time
charges are applied only to the subtask that qooress to the date of the charge.
However, when the user closes a time-phased primarl order, this process
automatically closes all of the primary’s subtaskeopening a closed time-phased work
order automatically reopens only those subtasksse/ptanned finish dates are after the
date that the primary work order is re-opened.

Closing Incremental Process Work Orders

It is not necessary to close the individual sulgamkan incremental work order. Time
charges are applied only to the subtask that qoorests to the date of the charge.
However, when the user closes an incremental pyinvark order, this process
automatically closes all of the primary’s subtaskeopening a closed incremental work
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order automatically reopens only those subtasksse/ptanned finish dates are after the
date that the work order is re-opened.

Re-Opening Work Orders

The user also can reopen a closed work order. prbisedure reopens the actual finish
date and nullifies any existifgpursafter close. The manual progress also is reset to
default value of 80%.

Closing Total Project

When a project is completed, it should be closgéthsing a project is necessary in order
for the system to calculate final value informatidhalso is the best way to inhibit time
charges to completed projects.

To close a project, highlight the project in thejpct worksheet. Then, click on the

Open/Close Projectisutton B | on the tool bar. Make the appropriate selectioclase
the highlighted projects in the pop-up window.

Closing a project performs the following functions:

All Work Orders are closed. Their actual finishiele set to the current date and
their progress is set to 100%.

All Pallets marked as complete. If the Pallet wasfully issued, the database
will update the Parts Catalog with the proper qitigst

All Requisitions are marked as completed. If tlegésition was not fully
purchased and received, or issued, the databasepddte the Parts Catalog for
the proper quantities.

This closing process does not close purchase oesdersthough the requisitions behind
the purchase orders have been closed down. Asyamaling purchased quantities
received after the project has been closed camteessl (received) into the system and
the requisitions will be updated automatically floese entries. Vendor invoices also can
continue to be entered and processed by the system.

SPAR recommends that projects not be closed uteil at least a 90-day grace period.
This usually provides sufficient time for final dedries of outstanding purchases and for
financial and accounting systems to complete atheir project transactions. Warranty
work also may require projects to stay open evageo for additional work order
charges and material purchases.

After closing a project, a rollup must be donetfaat project. Rollup options for
timecards should be checked for each WBS usedebgrthject. The rollup will update
each WBS as being complete and calculate their Vadaes.
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Re-Opening Total Project

Retrieve the project into the project worksheetéwhetrieving closed projects into the
project worksheet, select both open and closeadpi®jTo re-open a project, highlight

the project in the project worksheet. Then kcba theOpen/Close Projectisutton &
on the tool bar. Make the appropriate selectioop@n the highlighted projects in the
pop-up window.

This re-opening process does not re-open work syder set any pallets or requisitions
as incomplete. To do reset these items, they twalbe reset at their respective levels of
detail.

Re-opening a project automatically re-opens itdremth

With subsequent rollup, the progress will be recotag by the system.

Closing a Single WBS Level

Closing a single WBS level will perform the samegass as described above for closing
a project, but for only the items under the WB&lev

All Work Orders are closed. Their actual finishiele set to the current date and
their progress is set to 100%.

All Pallets marked as complete. If the Pallet wasfully issued, the database
will update the Parts Catalog with the proper qitigst

All Requisitions are marked as completed. If tlegsition was not fully
purchased and received, or issued, the databasepddte the Parts Catalog for
the proper quantities.

This closing process does not close purchase orders

To close WBS levels, including the contract andgmblevels, follow this procedure for
the level you wish to close:

Open the worksheet window.

Retrieve the data.

Select the row to be closed.

Right click to display the pop up menu and se@ose Level.
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The system will display a message box asking yawotdirm that you wish to
close this level. Click oiYesto complete the operation Gancelto abort the
process.

Only the selected row will be closed. Howeversaig any level of the WBS will also
automatically close any WBS levels that have beddimed below the current level.
Closing any WBS level may take a few minutes, spdtent.

After closing WBS levels, a project rollup mustdmmpleted for the project.

Re-Opening a WBS Level

To re-open a WBS level that has been closed, re-ope or more of its work orders (or
add a new work order), and execute a rollup.

This process, however, does not re-open any othet @rders, nor does it mark any
pallets or requisitions as incomplete.
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Chapter 10: Project Changes

The system provides various tools for making charigehe project at almost any level
of detail. Individual records may be modified (@sd restricted by the system’s business
rules) using standard editing techniques.

In addition, groups of records can be modified gspecial global editing features. The
following describes each of the global modificatagtions.

Special Notice The user may impose a business rule that wilpeomit any
changes to work orders that have been issued ertheen closed. To modify
work orders under these circumstances, the usetrnenise and/or re-open the
work orders. Only the System Administrator canng®a business rule.

Global Modifications

The following global modifications can be made étested (highlighted) work orders
from the work order worksheet:

Authorize/Un-Authorizevork orders (click on th A button on the toolbar)

Issue/Un-Issuevork orders (click on th=£] button on the toolbar)

Close/Opemwork orders (click on th 74 button on the toolbar)

Attach/Detach Planning Activitigglick on the ¥ button on the toolbar)
Apply Labor Rate¢to work order budget hours to compute labor boslgets,
k]

click on thd button on the toolbar)

Reschedule Work Orde(slick on the 2 button on the toolbar)

Modify Work Order Assignmengslick on th(@ button on the toolbar)

Change Labor Budgetfglick on the button on the toolbar)
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Authorize/Un-Authorize Work Orders

This process either sets the time charge authaizfiag on or off for the selected work
orders. Work orders that are authorized may hiave tharges made against them.
Work orders that are not authorized will causesystem to generate a warning any time
charges made against them.

Authorize and Un-Authorize Work Orders

Cptions

& Autharize Selected YWark Orders

" Un-Authorize Selected Wark Orders

[B]:9 Cancel Help

Figure 10-1: Global Modifications — Authorize/Un-Athorize Work Orders

Issue/Un-Issue Work Orders

This process either sets the work order ticketagkag on or off for the selected work
orders.

Izzue and Unizsue Work Orders |

Cptions
& lssue Selected Wark Orders:

= Unissue Selected YWork Orders

[8]29 Cancel Help

Figure 10-2: Global Modifications — Issue/Un-Issué&/ork Orders
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Close/Open Work Orders

This process either sets the work order ticketagkag on or off for the selected work
orders.

Cloge and Open Work Orders |

Cptions

& Close Selected Work Orders
 Open Selected Work Orders

)4 Cancel

Figure 10-3: Global Modifications - Close-Open WoOrders

Attach/Detach Planning Activities

This process either attaches planning activitighéoselected work orders or detaches the
work orders from them. A planning activity is idiéied by its activity number and its
activity center.

If the SWBS, PWBS or COA options are checked, tbekvarders will be assigned to the
same WBS as already defined for the planning dgtivi
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Attach and Detach Activity Center and Achivity

—Attach Activity
# Attach Activity and Center to Selected YWork Orders
Activity Center ||:| j

Artivity |35 j

—Dptions
[T Set Work Order(s) SYWBS to Activity
[T Set Waork Crder(s) PWWES to Activity
[T Set Waork Order(s) COA to Activity
[T Set Wark Order(s) Budget to Activity Un Allocated Budget

s

" Detach Activity and Center from Selected Work Orders
Cinly Work Orders that are Mot Complete will be updated.

(8] Cancel Help

Figure 10-4: Global Modifications — Attach/DetacRlanning Activities

If the Un Allocated Budgedption is set, the first work order identified fgiobal changes
in the work order worksheet will have its labor hbudget set to be equal to any labor
hour budget not already allocated to other worlesd
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Apply Labor Rate

This process either applies a fixed labor ratd¢oselected work orders, or will
increase/decrease existing labor rates by a fieeceptage.

Apply Labor Rate to Work Orders |

Ciptions
G 15 45 &1
Apply Labor Rate —
" Change Current Labor Rate By A Percentage 0% i

(9]¢ | Cancel |

Figure 10-5: Global Modifications - Apply Labor Ras
These changes are made directly to the selectekdavders.
Re-Schedule Work Orders

This process either applies a new start and/cstidate to the selected work orders, or

will increase/decrease existing schedules by aifspaumber of days, weeks, or
months.

NOTE This utility does not function on time-phasedrmremental work orders.
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Work Order Date Change Utility |

— Oiptions

W Change Planned Start Date I 12/12/2002 24
™ Change Planned Finish Date [ oomoooon =

[T Change Planned Start and Finish to Baseline Dates of Assigned Activities

™ Change Planned Start By I =

¥ Change Planned Finish By I =

[~ Change Duration By a Percent | 0% ﬂ

Figure 10-6: Global Modifications - Re-Schedule WoOrders

These changes are made directly to the selectekdavders.
Modify Work Order Assignments

This process enables the user to define/redefioenration for selected work orders in
the work order worksheet. The system displaysrtftemation that can be modified
(Figure 10-7). Each data field is activated onhyew its check box is selected and the
data value has been entered.
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Modify Work Order Assignments |

[~ Contract I [™ Stage I[NDHE]I j
I~ Project I ™ Work Type I':N':'HE:' j
™ Work Center I ™ Activity Centerl
™ Work Order I ™ Activity I
—oWYES ~PWES
™ Group I [~ Zone I
[ Account I [ Qutfit Zone I
—Cost Codes L I
™ Division I [~ Assembly I
[ Department I [ Sub Assembly I
[T Process I ™ Mify Part I
Set To Globals | Eezet Window (024 | Cancel Help |

Figure 10-7: Options For Modifying Selected Workr@ers

Change Labor Hour Budgets

This process computes new labor hour budgets tedleeted work orders using the ship-
type WBS CERs catalog in the CER LibraBn{ironment/Cost Estimating/CER
Libraries), or by increasing/decreasing existing hourly lriddy a specified percentage,
or by applying a fixed hourly budget to these wor#ers.

If the ship-type WBS CERs are used, the projeaincemust be defined with the
appropriate ship type designation and the ship-WiBS CERs that are to be used must
have been defined on the database prior to thesggek being made.
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(Change Work Order Lobor Budget/CER |
~ Dptions
 Use SWES CER Figure to Recalculate Budget Hours
SWES Level IGrDup j
" Use COA CER Figure to Recalculate Budget Hours
COA Level ICG’E‘ Group j
 Use PWES CER Figure to Recalculate Budget Hours
PWES Level IEDne j
&+ Change Budget Hours By a Percent
15% =
¢ Change Budget Hours To Amount
]
0.0 —

(024 Cancel

Figure 10-8: Global Modifications - Change Work @ers Labor Hour Budgets

These changes are made directly to the selecteklavders.

Tool Box Functions

Selections of work orders can be modified alsah@&toolbox. Click on the Production
&

Toolbox button
are available.

on the toolbar, and the system will open the towlkelections that

The first tab on the toolbox window (Figure 10-8pyides the following options:

Copying of work orders from other projects (RefefDefining Project Work
Orders” for details)

Developing work orders from estimate cost itemséR& “Defining Project
Work Orders” for details)

Import Data (Refer to “Defining Project Work Ordeéfsr details)
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Production Toolbox |

Define/Copy/mport |Mndif3.f Selected Records | Utilities |

ula| Copy Work Order(s)
o Cefine Wark QOrders From Estimate
B2 Import Data

[8]29 Cancel

Figure 10-9: Options For Defining & Copying Work @lers

The second tab on the toolbox window (Figure 10g0yides the following options:

Authorize/Un-Authorize Work Orders

Issue/Un-Issue Work Orders

Close/Open Work Orders

Attach/Detach Planning Activities

Apply Labor Rates (to work order budget hours tmpate labor cost budgets)
Re-schedule selected work orders

Modify Work Order Assignments

Modify work order labor hour budgets
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Production Toolbox |

Define/Copy/import - Modify Selected Records | Utilities |

Authorize/Un-Authorize

== [ssue/Un-lssue

£ Close/Open

B Attach/Detach Planning Activity
% Apply Labor Rates

& Reschedule Wark Orders

| Madify Woark Order Assignments
Change Labar Hour Budgets

[8]29 | Cancel Help

Figure 10-10: Options For Modifying Selected WofBrders

Details of these functions are described indiviguabove.
The third tab on the toolbox window (Figure 10-pigvides the following options:

Report data exceptions (Refer to the chapter #etdreports”)

Perform labor rollup (Refer to details below)

Select type of rollup (labor, material, estimaté&seline)

Run a report (Refer to the chapter “Project Regiprt

Transfer estimate to production (Refer to the tdafbeveloping Work Orders

From A Cost Estimate”)
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Production Toolbox |

ey Hollup =elector
Fun A Report
2 Transfer Estimate To Production

(0] Cancel Help

Figure 10-11: Additional Toolbox Functions

Find & Replace

Global changes also can be performed using thersysediting functions of Find &
Replace.

Refer to the user manual “Getting Started VHEERCEPTIOR chapter “General System

Operationg for details.

Export, Change & Import

Sets of work orders can be modified using featofespreadsheets like Microsoft
EXCEL

Refer to the user manual “Getting Started VHEERCEPTION, chapter “Importing And
Exporting Data,” for details.
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Global Copying

Selections of contracts and/or projects can beecbiym other contracts and/or projects.
This feature saves considerable time and effortwvgmmilar contracts and/or projects
need to be set up by the user. This feature alsde used to copy standard sets of
project WBS descriptions and to copy standardafetsork orders already defined on the
system database.

Both the target Contract and the target Project mxist before a copy can be performed
The procedures for, adding contracts and projeetshe& same as those outlined in
“Getting Started WitiPERCEPTION.

Open the work order workshe&nvironment/Production Engineering/Work Ordeasid

click on the Copy Work Order(s) butt oo on the toolbar. This will open the Copy
Range window (Figure 10-12). Indicate the sourathe destination contract and
project.

Commmges
Contract and Project Source and Destination must exist before details can be copied.
Saurce Destination
Contract |4 DEMO =] Ta |ADEMO =
Froject Im j qu j
lzels o Ly ™ Wark Orders ||:| |zzzzzzzz
[T CLIMs |D IZHHZZZ Center Range for W0s ID Im
~PWEBS —owWBS
[T Zones ||:| |ZZZZZZZZ [C Groups ||:| |zzzzzzzz
[ Cutfit Zanes |D |zzzzzzzz [ Accounts ID Izzzzzzzz
[ Units\Blocks ||:| | TCOA
[~ Assembly ||:| |ZZZZZZZZ I Division ID IZZZZZZZZ
[T Sub Assembly ||:| |zzzzzzzz I Department ID |?_'ZZEEEEZ
[T Parts ||:| Im [” Praocess |D |zzzzzzzz
copy Optens: Joopy Buigstsony <l | ok | camcel || el
Copy Budge {
Copy Budgets and Actuals

Copy Actuals Into Budgets

Figure 10-12: Global Copy Range Window
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Then select which levels to copy by clicking on theck box before CLINs, SWBS,
PWBS, COAs or work orders. The upper level WBSrds should exist (having been
either manually defined or copied) before the wandters assigned to them are copied.
This may require that the copy be performed fiostthe WBS levels, and then again for
their work orders. If an error is encounteredh@ topy process, the system aborts the
entire copy process.

For each category that is checked, a range to ppeatonay be entered. The copy options
provided are:

Copy only budget dollars and hours, and planneesdat
Copy budget and actual dollars, hours, and dates
Copy actual dollars and hours into budgets

Deleting Work Orders

The system will not permit a work order to be detefrom the database if it has actual
time charges (labor hours and/or costs) registagaghst it. If the work order must be
deleted, these charges first must be backed oo agipropriate time charge adjustment
transactions.

Project Rollups

The system rolls up various cost and schedulenmétion from detail work order data up
through the project WBS. As information changhs,dser must initiate a process called

a Rollup

The rollup process should be initiated when antheffollowing conditions have
occurred:

Time charges have been entered against project ovdeks; the system needs to
measure the impact upon budget performance andaiss to complete.

Work orders have been completed and closed; tierayseeds to re-assess the
impact on actual progress and cost and scheduierpamce.

Budgets have changed; the system needs to re-akeasgpact upon earned
values, progress and projected final costs anthatgs to complete.

Work order planned schedules have changed; themaysteds to re-assess the
impact upon schedule performance.
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To initiate the rollup process, sel&mnvironment/Production Engineering/Rollinom
the main menu. From the pop up window, seledtor Rollupor click on the Labor

Rollup buttorJE| on the toolbar This will open the rollup window (Figure 10-13),
which offers a wide variety of options for rolling the work order detail data up through
the project WBS.

Roll Up Project

Contract 1D Project Description i!
21999-M DES-1  |Sample Ship Repair Project
362-0101-01 101 Industrial Assembly
4 A-DEMOD 01 Sample Material Control
4| | _’l_l
Budgets Actuals SWBS  PWBS COA
—Raoll Up From Waork Orders
Sum labor hours of trades to work orders u I
TC Sum labor hours ofwork orders to the WBS o u I n n
TC Sum labor cost ofwork orders to the WBS I - I r r
Sum material cost ofwork orders o the WBS [ [ N N N
TC Setthe WHBS actual start and finish dates from wiork orders I n n
Setthe WBS planned start and finish date from work orders N n n
T Calculate BCWS, Progress, and Estimate to Complete [ ' '
—Special Options Options

[~ Re-Roll Budgets and Flanned Dates through SYWBS/PWESICOA levels

[T Re-Raoll Timecards to Wark Orders selze sl

[T Re-Calculate the Trend EAC and Trend Yeeks Ahead/Behind Select Eludgetsl

¥ Set Histary Data Ta Current Data Salect Actuals |

[ Do Material Cost Raollup

Noto: Options with TC shouid bo sefected aRel processiing Timme Process | Cancel I Help

Figure 10-13: Rollup Projects

Multiple projects can have rollups performed inragke process by clicking on the
desired projects in the project list sub-windowdsted projects will be highlighted). To
select all projects click the top left heading batfall projects will be highlighted).
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When all the options and project selections haenlmeade, click on th@K button, and
the system will proceed with the rollup process.

The roll-up has two separate sections for processin

Rollup From Work Orders (to WBS levels)
Special Options

Rollup From Work Orders to WBS Levels
The first roll-up section provides for the followamprocesses:

Sum labor hours of trades to work orders

Sum labor hours of work orders to the WBS (reconuiedrafter time charges)
Sum labor cost of work orders to the WBS (recomnedrafter time charges)
Sum material cost of work orders to the WBS

Set the WBS actual start and finish dates from vaoders (recommended after
time charges)

Set the WBS planned start and finish dates fronwihid orders

Calculate BCWS, Progress, and Estimated to Comfiietemmended after time
charges)

agrwndE

N

The first process will repladgte work order labor budgets and actuals (houddatvor
cost) by summing this information from the trade@dtion records. This is not a
preferred option unless all planning is done atithde allocation level of the work order.

Those processes identified B are normally recommended after new time charges
have been entered and posted against work oradlisgrup time charge hours and labor
costs; setting actual start and finish dates, dholynew finish dates established for new
work order closings; and re-calculations of progr&CWS, and estimates at completion.

To the right of the above process selections, see may limit the roll-up to use either
budget information or actual, or both. Then, teerumust specify which WBS, or all of
them, for the roll-up to be performed.

A short cut for the user is to just click on eitliee Select Budgetsr theSelect Actuals
button, which will turn on all appropriate processad all WBS. Th&elect Allbutton

turns on all of these process (except for the forsbll-up from trade allocations). For
special purposes, the user can modify these satecti
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Special Options
The second rollup processing section has the fatigwptions:

Re-Roll Budgets and Planned Dates through SWBS/PXVBA levels
Re-Roll Timecards to Work Orders

Re-Calculate the Trend EAC and Trend Weeks Ahedufigie

Set History Data to Current Data

Do Material Cost Rollup

arwnE

The first option rolls up lower level WBS budgetglglanned start and finish dates up
through the high levels of the WBS. The projeat aantract levels are rolled up from
the WBS that the user has identified as beingi#fault WBS(see the project DETAILS,
Optionstab).

The second option will re-summarize labor hours ewgts from time charge records to
the work orders. This process should not be reduiinless there has been a problem
with the system database. Normally, the time ahaxgsting process performs this
function automatically.

The third option re-calculates the trend EAC aredThend Week for the selected projects
and their WBS levels. This process may be requored if the history file for the
project(s) has erroneous information that producesrrect trends.

The fourth option will stamp records of all currédBS status information into the
project(s) history tableL{brary/WBS History. The time stamp for these history records
are the date of the roll-up. Appendix | providesais of the WBS history table.

The fifth option will perform a similar rollup ofllamaterial costs to the selected project.

Exception Reporting Prior To Project Rollups

It is best to use the Exception Report Tool betorellup, because if there is bad data,
the rollup will have to be re-done. Otherwise, film@cast will not take into account the
various work orders that have had data entry proble
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Chapter 11: Project Reports

The system provides a wide selection of reporfgnteoptions, and report formats.
Status information can be viewed on-line (displgyednted, and emailed.

In addition, since the database conforms to ODB@dsrds, ad hoc reports also can be
developed to suit any specific requirement. Dedenfworksheets can be exported or
copied and pasted to other desktop products (Mifrdscess, EXCELetc.) for
customized formatting needs. Refer to “Gettingt®thWithPERCEPTION for details
on copying and exporting features.

WBS Cost & Schedule Status Information

PERCEPTIONmManages and reports contract cost and schedtus staoughout all
levels of the defined WBS. This WBS-level informoatis gathered by the system from
detail data from work orders, time charges, purelwaders, etc.

The following lists the primary status informatiavailable at each level of the WBS:
Labor Hour Status Information

PERCEPTIONmanages labor hour costs and schedules and psow#tormance reports
relative to labor hour budgets and planned schedulée following information allows
project managers to identify early problems witthboost and schedule so that corrective
actions may be initiated before these problemsibectritical and jeopardize the overall
profitability of the project.

Labor Hour Budget At Completion (BAC): This is tte¢al budget hours for the
WBS level.

Labor Hours Actual Cost of Work Performed (ACWHhese are the time
charges collected by the system from authorizedk woders.

Labor Hour Budgeted Cost of Work Performed (BCWPis is the portion of
budget that has been earned for what progressemasdthieved.

Labor Hour Budgeted Cost of Work Scheduled (BCWBH)is is the portion of
budget planned to be expended if progress hasdmweeved according to
planned schedules.

Labor Hour Estimated Cost At Completion (EAC): Tisishe estimated final cost
based upon the current assessment of actual pemicento budget.

2 Chapter 8, “Time Charging Work Orders” providesoarrview of this cost collecting process.
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Labor Hour Management Reserve: This is a portidhe project estimate for
labor hours set aside as a management reserve.

Labor Hour Trend EAC: This is the trend of EACse&leped over the history of
the project to date.

SPAR Progress: This is a progress figure detemyehe system
automatically.

Manual Progress: This is a progress figure sumradi® the system of manually
entered progress data for work orders.

Labor Hour Rework: These are labor hours spediicdentified as rework.
These charges are treated differently from norima tharges and do not
contribute to any progress of the project. Rewhdwever, is included in the
reported ACWP and EAC.

Weeks Ahead of Schedule: This is the current systdetermination of schedule
variance relative to planned budgets and sched#lesegative figure indicates
progress is behind schedule.

Trend of Weeks Ahead of Schedule: This is thedm@weeks ahead of schedule
developed over the history of the project to date.

Cost & Schedule Performance Indexes. These aos @mputed by the system
that provide an indication of relative cost andestiile efficiency.

Chapter 14, “Automated Progress & Cost Forecastilggtribes the system’s method’s
for determining progress, BCWP, BCWS, EAC, trewdseks ahead of schedule, and
cost performance indexes.

Labor Cost Status Information

PERCEPTIONmManages labor monetary costs and schedules avidgs@erformance
reports relative to labor cost budgets and plarsobedules:

Labor Cost Budget At Completion (BAC): This is tia¢al labor budget cost for
the WBS level.

Labor Budget Rate: This is the labor cost per lemeraged for the WBS level.
The system determines this rate from the followifgrmation:

Labor Budget Rate = Labor Cost BAC/Labor Hour BAC

Labor Costs Actual Cost of Work Performed (ACWHhese are the time charge
costs collected by the system from authorized vooders.

Labor Actual Rate: This is the current figure ofuel labor cost per hour
averaged for the WBS level. The system deterntimegate from the following
information:

Labor Actual Rate = Labor Cost ACWP/Labor Hour ACWP
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Labor Cost Budgeted Cost of Work Performed (BCWH)is is the portion of
budget that has been earned for what progressamasdthieved. The system
computes this BCWP as follows:

Labor Cost BCWP = [Labor Hour BCWP] x [Budget Lalftate]

Labor Cost Budgeted Cost of Work Scheduled (BCWRB)is is the portion of
budget planned to be expended if progress hasdseeved according to
planned schedules. The system computes this B&N@&laws:

Labor Cost BCWS= [Labor Hour BCWS x [Budget Lab@t&

Labor Cost Estimated Cost At Completion (EAC): Tisishe estimated final cost
based upon the current assessment of actual penfieerto budget. The system
computes this EAC as follows:

Labor Cost EAC= [Labor Hour EAC x [Actual Labor Rht

Labor Cost Management Reserve: This is a portidheoproject estimate for
labor cost set aside as a management reservesy$tean computes this
management reserve as follows:

Labor Cost Management Reserve= [Labor Hour ManageReserve x [Labor Budget
Rate]

Overhead Cost Status Information

PERCEPTIONmManages project overhead costs and schedules@ridgs performance
reports relative to overhead cost budgets and pthsnhedules:

Overhead Cost Budget At Completion (BAC): Thishis total overhead budget
cost for the WBS level.

Overhead Budget Rate: This is the Overhead codaper hour averaged for the
WBS level. The system determines this rate froenftlowing information:

Overhead Budget Rate = Overhead Cost BAC/Labor B&E

Overhead Actual Cost of Work Performed (ACWP). $kistem determines the
overhead ACWP from the following information:

Overhead ACWP = [Labor Hour ACWP] x [Overhead Budgate]
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Overhead Budgeted Cost of Work Performed (BCWR)is i& the portion of
overhead budget that has been earned for whatgeegas been achieved. The
system computes this BCWP as follows:

Overhead BCWP = [Labor Hour BCWP] x [Overhead Budggte]

Overhead Budgeted Cost of Work Scheduled (BCW$is iE the portion of
overhead budget planned to be expended if propasbeen achieved according
to planned schedules. The system computes this 8@$\follows:

Overhead BCWS= [Labor Hour BCWS] x [Overhead Batdgate]

Overhead Estimated Cost At Completion (EAC): Thithee estimated final
overhead cost based upon the current assessmaetuaf performance to budget.
The system computes this EAC as follows:

Overhead EAC= [Labor Hour EAC x [Overhead BudgeteRa

Overhead Management Reserve: This is a portidineoproject estimate for
overhead set aside as a management reserve. Steenssomputes this EAC as
follows:

Overhead Management Reserve= [Labor Hour ManageRes#rve x [Overhead Budget
Rate]

Material Cost Status Information

PERCEPTIONmManages project material and subcontract costs@ametlules and
provides performance reports relative to their lmislgnd planned schedules: Among the
material cost status information tracked by theesyisare the following:

Purchase Material & Subcontract Cost

Delivered Material Cost

Vendor-Invoiced Cost

Stock Reserved For Project Cost

Stock Used Costs

Total Material Used Cost (Stock and Direct Purchase

Total Committed Costs (Total of Purchase Orders¢liSUsed & Stock Reserved
To Use)

In addition, the system tracks the following maikdost information:

Material Budget At Completion (BAC): This is thedabmaterial budget cost for
the WBS level.
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Materials Actual Cost of Work Performed (ACWP). €Ble are cost of materials
as currently withdrawn and used by production engdioject.

Material Budgeted Cost of Work Performed (BCWPhislTis the portion of
budget that has been earned for what progressemasdthieved.

Material BCWP = (Labor Hour BCWP/Labor Hour BACMaterial Cost BAC

However, if there is no labor planned for the WB&I, the system determines the
material BCWP via the following alternate formula:

Material BCWP = (Material ACWP/Material EAC) x Maial Cost BAC

Material Budgeted Cost of Work Scheduled (BCWShisTs the portion of
budget planned to be expended if progress hasdseeved according to
planned schedules.

Material BCWS = (Labor Hour BCWS/Labor Hour BACMaterial Cost BAC

However, if there is no labor planned for the WB&I, the system determines the
material BCWS as equal to the material BCWP.

Material Estimated Cost At Completion (EAC): Thssthe estimated final cost
based upon the current assessment of actual perfieerto budget. The system
initially sets the material EAC equal to the BACtilithe committed cost exceeds
this figure. Thereafter, the material EAC is st to the committed cost.
Material Management Reserve: This is a portiothefproject estimate for
material set aside as a management reserve.

Additional information about the tracking of ma#drcosts is provided in the following
user manual: PERCEPTIONMaterial Planning, Purchasing & Inventory Control

On-Line Review of Project WBS

The system provides a graphical means to drill danchreview the entire contract work
breakdown structure, including SWBS, PWBS and COA.

WBS Dirill Down Review:The entire contract WBS can be viewed, from d’eomtract

down through to the project work packages. Clickloe Project Navigator buttd i
on the main toolbar.

The Project Navigator operates in the following mam The selected contract, project
and WBS (SWBS, PWBS, and COA) level will be disjgidyn the Drill Down review
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window (Figure 11-1). Each level that has infonmratelow it is annotated with a plus
sign [+] to the left of its description line. Ghion this [+] beside a specific contract to

display the projects defined on the database uheecontract and so on down through
all the levels of the contract.

WEBS | Company Parametersl Perception Parts Catalugl
--CI Contract - 62-0101-01 - Sample Industrial Contract
@3 Contract - A-DEMO - Demao Contract for MAT-PAC Tutarial
-1 Contract - B-DEMO - Demo Contract for YWORK-PAC Tutorial
--CI Contract - C-DEMO - Demao Contract for Hull Block Const. Tutorial
EE Contract - PD-337 - Multiple Cormmercial Cargo Ship Program - Estimating Demo
=2 Projects
Ea Project - 337 - Ship #1 Sample Detail Cost Estimate
=2 SWES
=00 SWES Group - 1 - Hull Structure
-] SWES Group - 2 - Propulsian Plant
=-0 SWES Group - 3 - Electric Plant
-0 SWES Group - 4 - Command & Surveillance
-0 SWES Group - & - Auxiliary Systemns
=-1 SWES Group - 6 - Qutfit & Furnishings
-0 SWES Group - 7 - Armarnant
-1 SWES Group - & - Integration & Engineering
-0 SWEBS Group - 9 - Shipyard Suppart Services
@=-0 PYWES
-3 CoA
- Characteristics
=-C0 Design Packages
=0 Project - 338 - Ship #2
-0 Project - 339 - Ship #3
&-1 Contract - Pirate Ships, Inc. - High-Speed wooden sailing vessels - Estimating Demo
p-L0 Contract - STOCK - STOCK MATERIAL CONTRACT
23 Contract - TSHIP CONTRALT - T-SHIP Series Contract - Praduction Dema
123 Projects
BESProject - 2002 - SoverrjiluEn Orders)
-0 SWES
D PWES Composite Cost Summary
D COA Properties
&[0 Characteristics
-3 Design Packages GoTe
— M anagement Graphs

Figure 11-1: Project Navigator

Highlight any level of the drill down review andjht click to open a pop up menu:
These selections are the following:

Details opens the summary information tab window (Figute2lL

Composite Cost Summaryopens the summary information that compares status
information of the cost estimate, baseline plannmaterial costs, production

labor, Figure 11-3).

Properties displays database status of the WBS record.
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Go To allows the user to proceed directly to the WB&lavorksheet.
Management Graphicsopens a window of report graphics selections (refe
the chapter “Graphics Reports”).

Keep holding down the right mouse button and dnagcursor to the desired menu
selection.

-
& Project Details Information for the Production Environment

Details | Material Statug | Overall Status | Indexes | Wariances | Naotes | Baseline | Options | Milestones | Characteristics
Contract ITSHIP CONTRACT Dezcription Fevern Bulk Carrier (work arders)
Project 2002
Budgeted Cost  Budgsted Cost Actual Cost Effective Date: 07147993
of Wiork of Wiork of Work Budgeted Estimated at
Scheduled Performed Performed Cost Completion Reserves Resvork
Mari-Hours | o8 954 | 692,695 | BEO0706 | o 864,817 | 88,522 | 8,503
ReateHaur 18.00 17.35 1657 17.31
LeborCost| 12881716 [ 12468515 | 11462875 | 18323964 | 16316924 | 1593396 | 147 150
Cverhead | 10085372 | 9974811 | 9170,300 | 14859171 | 13053539 | 127471678
MatiCost| 20042883 | 19863117 | 18697496 | 297193204 | 29193294 | 2,557,249 | 0
TotalCost | 42691971 | 42304842 | 39330671 | 62176429 | 58563756 | 575536178 | 147 150
Total Reserves: 5,755 362 Estimated
Total Budget + Reserves: 67931 73 Remaining Hours
324,111
Less Total EAC 55,563,756 '
MEOTE: Rework
Less Current Taotal Reswork Cost: 147 150 —included i
Met Cost Matgin: 9,220 284 ACME and EAC

Figure 11-2: WBS Summary Details

ﬂ-' Details For Selected Level Project [ ]
Contract [TSHIP CONTRACT Project 2002 r

DescriptionlSevern Bulk Carriers (Detail Work Orders)

—Estimate

Labor Hours 1,350,000.00  Start Date 0543041991
Labor Cast | $24,300,000.00  Finish Date | 01/01/1993
Material Cost | $25,000,000.00

Estimated Duratior | I

Actual Duration %

Estimated Hours [N

Actual Hours

Estimated Material Cost [ NN

Actual Material Cost

—Production Baseline Plan
Baseline Hours ] 200,000,000.00  Baseline Stanl 08014199
Baseline Labor Costl $21 600000 Baseline Finish| 0801/923

Baseline hat'l Costl $22 000 000
Planned Duration |
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Figure 11-3: WBS Level Composite Summary Informati

On-Line WBS Level Summary Report

While the Project Navigator described above prawitthe option for reviewing on-line
the overall cost and schedule status of any givejegt WBS level (Figure 11-2). A
more comprehensive display of WBS level statuwvaslable from the WBS level work
sheet. For example, open the project level worisstiieen click on the drill-down button

# and select DETAILS from the list of available siens. The system will display
the on-line DETAILS tab window (Figure 11-4).

# Project Details Information for the Production Environment

Details | haterial Status | Overall Status | Indexes | Wariances | Notes | Baseline | Options | Milestones | Characteristics

Contract ITSHIP CONTRACT Description ISevern Bulk Carrier (work orders)
Project EDDQ
Effective Date: 07/14/1993
Budgsted Cost  Budgeted Cost  Actual Cost Fetive Late |
of Wark of Wark of Wiark Budgeted Estimated st
Scheduled Performedd Performed Ciost Cotmpletion Rezerves
man-Hours: | 95,984 | §32645 | 660,706 017953 00f 934,317 | 85,522
ReateHour: 1600 1735 1718
Labor Cost: | 12,581,716 | 12467628 | 11462878 | 18323964 | 16916054 | 1,592,510
Budget Less Less — Lakaor Estimated
+ Reserves EAC Rewark Rargin Remaining Labar NOTE A "
htan-Hours: || 1406520 | 934 @7 | &503 | 113,200 324 111 W;“E’
Labor Cost: || 19916474 | 18916054 | 147 150 | 2353270/ | 54531079 4CIE and E4C
Start Date Finish Date  Total Progress 6804 %  (Clozed| 5540 % In-Process 64 %
Plarned |09M12A1991 [0SM7A983 oy perney [“gags % (Bening] 082 % | 08 wesks)
054131931 |00/M0/0000
Actual ! Total Manual | 5848 % Mumber of Wark Packages: 2181

Budgeted Hours: | 1,018,212.00

Figure 11-4: WBS Level Cost & Schedule Status T&indow

Each tab window provides a special focus on thé aod schedule status of the WBS
level:

Details Tab: Detail cost and schedule status adrl&lours and labor cost for the
WBS level.

Material Status Tab: More information of the maikdost and schedule status for
the WBS level.

Overall Status Tab: Global picture of the cost acldedule status of labor hours,
labor cost, overhead, and material cost.

Indexes Tab: Details of the WBS level cost and daleeperformance indexes.
Variances: Details of cost and schedule varianté&thor and material.
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Notes Tab: User-definable notes about the WBS landlits status.

Baseline Tab: Details of the baseline budgetsifelWBS level. These baseline
budgets also can be transferred directly from btedigientified in a Microsoft
Project baseline schedule.

Options Tab: List of project-oriented WBS and othmject management
options.

Milestones Tab: User-definable WBS level mileston€kese milestones also can
be transferred directly from milestones identifisca Microsoft Project baseline
schedule.

Characteristics Tab: List of user-defined ship abtaristics useful for estimating
purposes.

Reports Requiring Database Posting

SomePERCEPTIONeports require that a database posting be peeftmensure that
the data reported is as up to date as possible.d@tabase posting process is required
because several of the reports require that spgmgtess and projection calculations be
performed prior to the report being generated.

“Time Charging Work Orders,” describes the procedupr posting time charges. The
database posting function is usually performed @eeek after timecards have been
entered and checked.

Report Selections & Options

All PERCEPTIONeports use range and option selections to deterthie scope of the
data to be reported. First select the desiredrtémon Reportson the main menu. A
range window, which is specific to the report seddcwill display (Figure 11-5). The
user may then narrow the data selected for remgprt8ome of the columns will be white
to indicate that those are valid selection optimnghe report that has been selected. The
columns that are gray are not relevant for thentepat has been selected.

If the default values of 0 and ZZZZZZZZ are nothad for any column, then the
system will not consider that column in its selectprocess.
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Retrieval Selection

Contract — [Metety

To

ITSH\F‘ CONTRACT hd

Projectl 0 I FITITIIT ‘Wark Center I 0 lﬁ
Wark Order 0 FITITTIT Trade I 0 I FIITITIT
PWES SWES

Zone I 1] FITTIITT Gruupl 0 I LITTTTTY
Outfit Zohe I i} FITTTITT Accouml 1] I TITTIFiT

UnityBlock I i) I— COA

Asserbly [0 | [ zzzzzzm | Fhase| 0 | zzzrrzzz
Sub-Assembly I ] 77777777 | Categuryl 0 I TITTITIF

Part ID— lﬁ Stagel i) I ITTTTIIT
Diraweing | i) | Current Period Date
Start Date | oo,ono000 = | 0000000 2 b
Ernployee D I— Iﬁ
el I I ZLLLLLEL @ Hours  Cost

Retrieval Options
’V ™ Reset Retrieval

" Reset To Globals [ Append

o |

(o]

Cancel

Figure 11-5: Report Range & Option Selections

Master Data Reports

These reports simply list information of the maditenaries given a topic and a range.

The listing reports are:

Holiday
Center
Trade
Employee
Ship Type

Figure 11-6 is an example of the Trade Listing Repo
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Trade Library Listing ]‘

03/10/1993

=)
-
5]
=9
o
B

Description

Carpenter Class T
Carpenter Clazs IT
Carpenter Apprentice
Concrete Worlcer
Electrician

Electrician Apprentice
Flumber Class T
Plumber Class IT
Painter

TDanter Apprentice
Excavator

— LT

A»—AS\DOOM-JONMJE-NI\.J»—A

3=

Figure 11-6: Trade Listing Report

WBS Status Reports

This section covers tHRERCEPTIONunctions that produce the various reports for the
project summary levels (Figure 11-7):

Select Report To Run

Repart List

+ D Gantt Charts ~
Sl |Labor Status Reports
STATO1 - Status Report By Projects

@ STATOZ - SWHS Status Report by Group

@ STATOS - SWHS Status Report by Accounts

@ STATO4 - PABS Zone Status Repart

@ STATOS - PABS Cutfity Zone Status Report

@ STATOE - PAVES UnitBlock Stetus Report

@ STATOT - PABS Aszsembly Status Report

@ STATOS - MBS Sub Assembly Status Report

@ STATOS - PWES MFG Part Status Report

@ STAT10 - COL Status Report by Group

@ STAT1 - COA Status Report by Sub Group

@ STATI2 - COA Status Report

@ STAT1S - Combingd WBS Pracduction Lakor Status Reg

+ [:I Labor Summary Reports ol

< >

ok J[coen ]

Figure 11-7: WBS Status Reports

Figure 11-8 is an example of the SWBS Account Statport.
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ﬂ-' STATO3 - SWBS Status Report by Accounts M=
05/08/2003 09:24:16 Chesapeake Marine Industries Page 10 4
(BRIt MRBRAT SWBS Status Report by Accounts (STAT03)

Contract TSHIF CONTRACT T-SHIF Series Contract - Production Demo
Projset: (3]
Group: 0t sgrount: 0 to

Projected  EAC Hours Reserved Bhof  Budgeted brz

Budgeted Itual Current  Hours at Before Last Labor EAC Closed of started

Decount Labor Hours Labor Hours Progress Completion Rollup Hourz  Delts Pkg Budg  packages

Froject 2002 Effective Date:  0105/1333 Severn Bulk Carrlers { Detall Work Crders )

Default Wes - SWES Project Totals: 1.014,333 BE0,525 6733 984,555 984,555 100,000 L] 38.26 TIL215
i MOULD LOFT 13502 1,420 10000 i 420 420 1] 0 10000 13502
3 SETTING BLOC K AND SHORING STEd [ LAk dqes [ 1] 0 X ST6k
+ STAGING = ] 1m0a3 A0 0,1 0,154 1] L] S2E3 18,174
H STEEL SEATS + AW, B2XUIP. INS SaR 5318 = Sa a2 o 1] o755 SaR
9 STEELSEATS + A, B2XUIP . OMZ 7516 a1E0 06 BT 6539 o 1] TOH =
o FORMING TOO LS aa 2,1\ 10000 2,10 2,1, 1] 0 100,00 iz
n 1415 1219 10000 1219 1279 1] 0 100,00 LS
15 853 T3 10000 a3 5] 1] [} 100,00 833
15 STEEL MAZTS AND SAMPION POST 1151 =y pradi’] 1133 1133 1] [} 1058 o
0 STERM ZTERN FRAME AND SHAFTS T2 [l 10000 A ] 1] [} 100,00 762
3 FUDDER (FABRICATION; 3EEG Lz 10000 iz iz 1] 0 100,00 33
2 TANETESTING 3245 1355 i 3261 3267 1] [} 3 28
&l STRUCTURAL FABRIZATESN 52 WS 100,00 WS A5 o 0 100.00 35265
a2 K AZZEMBLY 9e 324 T 10000 he=To] 190,055 1] 0 10000 1932
o3 KERECTEH [T G wEE ) SEI2 1] L] L aTie
b 2H-ZHIP WELDING @Ba17 M|IE el ] 104,205 104,205 o 1] 1576 @378
=0 EXPEDITING T316 E1S == S0 5200 o 1] AT 7316
Ageount Totals for Group 0 470,923 450,538 3534 RN LEYEH 0 L] 30.50 459,963
ns MACH. SPACEWVENT TRUNK-DUCT L=l 2810 B33 433 (=14 1] [} ] 3325
1= S AND FRAMES 1453 o 215 1453 1453 1] [} 0m S8
133 2k - CEILINGS (] 253 378 6100 6,100 1] [} 0m (K]
13 Fk-DOORS 1355 3 el ¥ 1355 1,355 1] [} 0m 53

Figure 11-8: Account Status Report

WBS Progress Reports

The WBS Progress Reports provide schedule perfareniamiormation of actual progress
as compared to planned progress. These reportbenpsoduced for any levels of the
WBS (Figure 11-9):

Select Report
Report List

= a Labor Progress Reports ~
@ PROGOT - Project Progress Repaort
@ PROGOZ - SWBS Group Progress Repoart
@ PROGOS - SWBS Account Progress Report
@ PROGOY - PYWBS Zone Progress Report
@ PROGOS - PYWBS Outfit Zone Progress Repaort
@ PROGOE - PYWBS Unit/Block Progress Repoart
@ PROGOT - PYWBS Assembly Progress Report
@ PROGOS - PYWBS Sub Assembly Progress Report
@ PRGOS - PYWBS MFG Part Progress Report
@ PROGA0 - COA Progress Report by Group
@ PROG1T - COA& Progress Report by Sub Group
@ PROGA2 - COA Progress Report by Cost Code
@ PROG14 - Center Progress Report
@ PROG1S - Trade Progress Report
+ [:l Management Graphs ¥

(o[ cmen ]

Figure 11-9: Labor Progress Reports
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Figure 11-10 is an example of a WBS progress regidite SWBS Group level. Also
reported are actual hours, schedule ahead, EA@gs=a\and ETC.

ﬂ-' PROGO2 - SWEBS Group Progress Report =]
05/082003 09:26:37 Chesapeake Marine Industries Page 1 of 1
(D fomat MAD DAY

SWBS Group Progress Report (PROG02)
Contract TSHIP CONTRACT - T-5HIP Series Contract - Productio
Frojsct: 0 to Group: 0t
. it F Current Labor Hours
arcent Frogress i
— T Weeks Botual  sohedule Final Hours

Group  Description Flanmed fctual  fhead fhead BCWS BCWEP Hours  ghead Eudget EnC ETC Savings

Project 2002 Effactive Date: 01051333 Severm Bull Carrlers { Detall Work Crders )
6537 6733 246 138 663, 105 83,077 660,525 25571 1014393 954,355 324030 29,838
1] A0 w53k T em JAvE-] s ges 5 R TR foliYx) g fut VTR i}
1 o 2600 (IESIT ] ERE:] 3% B0 6559 e 58,120 2000 2
2 080 GlAT 138 36k k2] B0 MEZE TAm 18 wiz 17,787 1706
3 MECHANK:AL SYETEMS GUTFT 338 feal=a) g 0 =T e = 25k -7 22781 73453 sz o331
4 PIFING SYSTEMS 248 oz -LiT -2 [ Loer) FE B0 G4l 24 &2, 150 IDE Mz
5 MACHINERT SYSTEMS B s 280 13,550 10813 Mz 2E0 o bkl 16,120 et
[ CTRICALSVSTEMS 3367 a8 T2 A 1953 5085 LEz -3k =Ty L 0770 243
7 ] 523 a2 72 s Tk 20851 T T 128501 131270 R Y]
3 S8 BT -3 24 12655 -] (S R-E kb =0 p=R e R R
] DESIGH & DRAWING @ TTE E:F I 24013 2145 219 2516 el 5] et i1 (::]] -4
aroup Totals far Projsct - 2002 65.37 6r54 257 255 563,105 589,165 660,525 28080 1014393 984,355 324030 29838

Figure 11-10: WBS Progress Report

Summary Reports

These reports list for the specific project all W&@enters defined for that project. The
Work Center reports can be run for a specific mtoge for Work Centers across projects.
Also, available are summary reports for CLINs, anades (Figure 11-11). The costs are
summarized at each break, and totaled for the @roje

Select Report To Run

Report List

=] a Labor Summary Reports ~
@ SUM1S - Contract Line kem (CLIM) Summary
@ SUMIE - Center Summary Report by Project
@ SUMZ2 - Center Summary Report Across Project
@ SUMAT - Trade Summary Report

Figure 11-11: Labor Summary Reports

Figure 11-12 is an example of a Center Summary Ré&ydroject. Also reported but
not shown in the figure are Premium, and After €lbsurs and cost.
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ﬂ-' SUM16 - Center Summary Report by Project (- |C
05/08i2003 09:39:35 Chesapeake Marine Industries Page 10f 1
(bR Bt HRDRITY Center Summary Report by Project (SUM16)

Contract  TSHIP CONTRACT - T-SHIP Series Contract - Production Demo
Frojact: 010 Work Cantsr: 0to
Wark Budgeted Betual Rework Premium Mter Close
Center Description Hours Cost Hours Cost  Hours Cost  Hours Cost  Hours Cost
Profect 2002 - Savem Bulk Carrlers { Detall ‘Wrk Ordars |

TOl Skl Fabrkcaton T 124 G135 1A% [ a bl o 5955 [
Tz SEelAssembl 1630 30 159,130 3AAT s 95 6,103 o 3340 o
TO3  Seel Erectin [T TR 55,101 @555 [ [ 221 [ 751 0
TOF SkelWekiont GIE0E G003 WS TS 5 @ L3 o [Eak] o
TS Mok Lot 13802 B4 1420 156,188 o 0 [ o o o
TS Makrial Cortrol =1 521,658 (EE 3 [ [ 52 o 120 0
T Plan gy and Control 19308 30 13818 ¥R 1] a 265 1] ] [1]
TR DrEKhg oM uld 196,354 21985 15T o 0 hit] o o o
TIO Prodection Se ks mEER G 8473 59,55 2R3 B 1176 o -2 0
TH Capevers Sk B 558,40 24450 [Tk o [ 30 o 85 [
TS MEczlianeor: WLETG 25,768 2208 A EATS I ¥l 161 [ i o
T2 Johersiop 230 e 6515 150 [ [ H [ -0 0
T Rk Shep 21515 =120 10724 185,305 o [ @ o o6 [
T OMMtShop BE0G S14208 1z 5112 o 0 2% o 5 o
T2 PEESkp 1293 112802 26,501 150540 [ [ Ed [ 1187 0
T Macklhe Shep 12003 216 HE 72 13002 o [ 101 o T2 [
TH  EectrkalSiop 18,650 30 [¥eel] A0 o 0 0 o o o
T3 Ow-Board ol ok ;g A Y 153432 [ [ [ o 267 0
T Ow-Board Rk 345903 !5k 16201 7155 o [ 1% o 3 [

Figure 11-129: Center Summary Report

Labor Period Performance Reports

These reports are similar to WBS Progress Regautghey include period performance
information (Figure 11-14).

Select Report To Run

Report List

= a Labor Period Performance Reports .
@ PPERFO1 - Period Performance Report by Project
@ PPERFOZ2 -Period Performance Report by SWBS Group
@ PPERFO3 - Period Performance Report by SWBS Acco
@ PPERFO4 - Period Performance Repoart by PWBS Zone:
@ PPERFOS - Period Performance Report by PYWBS Outfit
@ PPERFOE - Period Performance Repoart by PWBS Unitzs
@ PPERFOT - Period Performance Report by PVYWES Assel
@ PPERFOS - Period Performance Repoart by PWBS Sub £
@ PPERFOS - Period Performance Report by PYWBES MFG |
@ PPERF10 - Period Performance Report by CO& Group
@ PPERF11 - Period Performance Report by CO4 Sub Gr
@ PPERF12 - Period Performance Report by COA Cost Co
+ [:| Labor Progress Reports
+ [:| Management Graphs
+ [:| Manpower Reports il

ok [ come ]

Figure 11-13: Labor Period Performance Reports
In the report’s selection window (Figure 11-14 thser can identify the period using the
drop-down list at the bottom of the selection wiwdoT he resulting period report (Figure
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11-15) will then indicate the labor hours spent egldted performance of their costs and
schedules through to the current date of the il tharges entered and posted into
PERCEPTION

Retrieval Selection

Contract Selection
(@ List Only Open Contracts

() List Bath Open & Closed Contracts

Contract | 199901 | To |lwes-various v
Project |0 TITFITFT
PYWES SWWES
Zone Group |0 Irrrrriy
DOutfit Zone Account
Unit/Block COA
Assembly Divizion
Sub-Assembly Shop
Part Center

Current Period Date

02/20/2006 A

Retrieval Optlons. DE;QBQDD
[JReset Retrieval []Reset To Globals 05;0”2003 [

08/26/2002
07162002
07,/03/2002
04/2472002
031272002

Eatatatala atl

Figure 11-14: Period Report Selection

[n]24 l l Cancel

05{09/2007 10:28:54 Chesapeake Marine Page 1 of 1
(bete formatt MMCDAYY) Period Performance Report by SWBS Accounts (PPERF03)
Current Period Date:  09/112001 Contract: A-DEMO - Demo Contract for MAT-PAC Tutorial
Project: 01te 01 Group: Oto ZZZZZZZZ Account: Oto ZZZZ7777
ive Period Current Period —M8M8M8Mm™
Schedule Cost EAC Schedule Cost EAC
Account BOWS BCwp Variance acwp Variance  BAC  EAC Variance|gows  Bewp Variance pcwp Variance  BAC  EAC Variance
Default WBS  SWBS

IProject 01 Sample Material Control 1 48 a1 a8 0 180 180 o o 0 o 0 o 0 o 0
262 Main Propul Lube Ol & 1 48 47 48 0 180 180 a 0 0 o 0 o o o 0
Account Totals for Group 2 1 48 ar L) 180 180 o L) L) o L) o o o L)
Group Totals for Project " 1 48 a1 a8 L 180 180 o L) L) o L) o o o L)

Figure 11-15: Period Performance Report

Steel Reports

PERCEPTIONprovides a set of reports (Figure 11-16) to areabad forecast steel
production by stage of construction. These repodside the ability to group steel labor
by zone, unit/block, and block type for the stagiesonstruction defined by the shipyard.
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Select Report To Run

Report List

+ D Labor Period Performance Reports s
+ [:l Labor Progress Reports
+ D Management Graphs
+ [:l Manpower Reports
+ D Material Budget and Cost Reports
+ [:l Pallet Reports
+ D Planning Activity Reports
= a Steel Reports

B STLM - Steel Report by Tone

ES sTL02 - Steel Repart by Unit

@ STLOS - Steel Reports by Block Type

@ STLO4 - Steel Reports by Block Type Summary
+ D Time Charge Reports
+ [:l WBS - Estimate vs Production LaborMaterial Status
+ D Work Order Reports

w
< >

ok [ oo ]

Figure 11-16: Selection of Steel Reports

The steel reports use the pro®BRCEPTIONstatistical process forecasting methods to
generate production rates for planned work and wogtogress. This information is
presented to the user for each level of the PWBS.

Before the reports can be run, the user must dédim&teel SWBS accounts or Work
Centers for each stage of construction. At theestaime the user has the option to select
the unit of measure for each stage. There are thifferent units of measure to select
from; Weight, Joint Weld Length, and Area. Eacit ohmeasure has its own
corresponding quantity stored on the unit/blockaalWith this information defined, the
report then uses the defined stages and units asume to generate the production rates.

Setting Up For Steel Report

Prior to running steel reports for the first tintlee user must specify how the stages of
construction are to be defined for the shipydPERCEPTIONallows two different
methods for cumulating labor hours by stage of ttanson for the steel reports. Only
one of the two methods can be used at any time. fif$t method is based on SWBS
accounts and the second method is based on WotkeiGen

These are two different methods for identifyinghie system the 5 major stages of
construction:

Fabrication
Sub Assembly
Assembly
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Erection
On Ship Weldout

These two methods define for the system how thewis@es to identify work orders for
the various manufacturing processes involved isdlstages of construction.

If the Work Centersnethod is selected, the system expects that ¢agé s
correlate with only a specific work center. Theref all work orders for a
specific stage must be assigned to that same vemtieg although the work
orders may have different SWBS, PWBS and/or COA.

If SWBS Accountsethod is selected, the system expects that ak arers for
a specific stage must be assigned to that same SA¢B&unt, although the work

orders may be assigned to different work centedsnaay have different PWBS
and/or COA.

To setup the system for steel report, sdld@mtary/Company Parameteifsom the main
menu. This brings up the tab window displayingmas parameters for the system
installation. Click on th&teel Setupab, Figure 11-17.

System Parameters and Company Defaults

Company Informationl Company Defaults Steel Setup |Tax Ratesl Set COA Namesl A:coummgl

Fabrication Sub Assermbly

Select Steel Summary Method FAD Acct |—51 Sub Assy Acct |—215

Use SWBS Accounts =] FARWC | 20 Sub Assy WC 10
Uohd [vveight = Uk [WWeight =
Assembly Erection On Ship Weldout

Asey Acct | 52 Erect Acct | 53 Weld Acct | 54

Assy W I B0 Erect WC a0 Weld WG 100

Uaohd |VWeight = Uahd [\Weight = Uahd ['weight =

Figure 11-17: Setting Up For Steel Reports

The first step in the setup is to select whichlstgeorting method to use from the drop-
down list: Use SWBS Accounts Use Work Centers

After selecting the method to use, tab to eaclheftages of construction and enter the
appropriate SWBS Account or Work Center for thagset At the same time select which
unit of measure to use for that stage. The detmittof measure is weight.

NOTE: Regardless of what unit of measure you selectethmrst be data for that
unit of measure defined on the unit/block tabliethére is no data defined for the
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selected unit of measure, then the calculated ptemurate for that unit/block
will be 0.

If the user does not wish to use some of the Matahstages, the SWBS Account or
Work Center can be left blank. The steel repainisn, will show zero values of costs for
these stages.

Running the Steel Report

There are four (4) different formats of steel rép@vailable.

By PWBS Zone

By PWBS Unit (Details of the Zone)

By Block Type (same block types may be used a@bgszones)
By Block Type Summary

Each of these report options provides the followirfgrmation for each Zone, Unit or
Block type:

Budgeted Man-hours per unit of measure
Actual Progress %
Project Man-hours per unit of measure at completion

This information is displayed for each of the matages of construction:

Fabrication

Sub Assembly
Assembly
Erection

On Ship Weld-out

The column headings for each stage reflect theifspaaits of measure used to calculate
the production rates. The exception to this isAbtee report that only uses weight. The
last column on the report, the total column, ordgaiweight to calculate the production
rates.

These reports are run for one project at a timgu(féi 11-18). An option for the reports
is Use Quantity from Work Orders

If this option is not selected, the quantitiestfoe appropriate units of measure
must be defined at the PWBS blocks/units. All wortlers assigned to a valid
stage of construction will contribute cost perfonoa data for the report
regardles®f their individual units of measure.
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If the option for using quantities from work ordésspecified (checked), the
report will use the sum of work order quantithestual Quantityfor those work
orders having the same units of measure as th@umeasure identified for the
stage of construction in tigteel Setup Cost information from work orders that
have different units of measure, yet are othenagsegned to the stage of
construction, will be ignored for the report.

Steel Report Retrieval Selection
’—Cnntract Selection

& List Only Open Contracts
 List Both Open & Closed Contracts

Contract IA—DEMO vI
Project |D|
Zone [0 To [77777777
Unit\Black |[| |ZZZZZZZZ
™ Use Quantity From Work Orders

[~ Reset Retrieval [ Reset To Globals [ Append

QK I Cancel |
Figure 11-18: Steel Report Selection Criteria

"Retrieval Options

The following provides additional information aba#ch report option.

The Steel Report By Zonesummarizes labor hours for each of the previodsfined
stages of construction for each zone. The Zonel 8eport only uses the weight from
the zone table to calculate the budgeted and fst@raduction rates. It also prints the
summarized results for the project, Figure 11-19.

| £ Steel Zones Report [_[o]x]

03/06/2000 11:47:27

WORK-PAC Steel Report - By Zone
(Date format MMDDTVTT)

By SWES Accounts Page 1of 1
Project 9823  Hull 9823

Cut And Form Sub-Assembly Assenbly Exection On-Ship Weldout Totals
Buiget  Actual Projected || Budget  Actual Projected | Buiget  Actual Projected || Budget  Actual Projected | Bulget Actual Projected | Budget Actual Projected
Zone Weight | Mhws/Ton Progess Mirs/Ton || Mirs/Ton Progess Mhrs/Ton (| Mhrs/Ton Progess Mirs/Ton || Mhxs/Ton Progess Mhrs/Ton | Mirs/Ton Progess Mhrs/Ton || Mirs/Ton Progress Mhrs/Ton

1 14800 251 020 .51 3544 000 3544 10417 000 10417 42.56 000 4256 8512 000 8512 296,80 000 29680
2 68620 1410 6627 1220 237 .19 3137 4791 5269 5341 1548 3077 1517 2008 2643 18.57 129.94 [ 13072
3 68620 1375 9387 1388 352 %230 3139 sL01 8519 se.85 1665 5608 1495 205 49.73 1775 135.51 000 13682

4 41380 13.08 4587 1338 000 000 000 6194 4068 7254 19.12 1858 1906 2661 1077 2636 12075 [ 13115

Totals 193420 1231 5143 18 2149 7209 2058 1639 5285 5213 1544 073 1485 2198 201 062 11757 @79 1002

Figure 11-19: Steel Report by Zone

The Steel Report By Unitsummarizes labor hours for each of the previousfinéd

stages of construction for each unit/block definédalso prints the summarized results
for the project.

The Steel Report By Block Typesummarizes labor hours for each of the previously
defined stages of construction for each unit/bldekned for a given project, grouping
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them by block type. It also prints the summarieesiilts for each block type and the
project.

Before running the block type steel reports, ther msust define the block types in the
system libraryl(ibrary/Block Typep

NOTE The block type 0 (zero) is reserved by the sydtarspecial cases. These block
types are normally special structural assembliegkis, or grand blocks that should not
be included in the weight rollup of the reportsheir weight is used by the reports to
calculate the production rates, but their weightdsincluded in the summary level lines
of the report.

After defining the various block types, the usersirthen apply them to each unit/block
of the project PWBS. A unit/block that does notda defined block type will not be
reported by the block type steel reports.

Steel Report by Block Type Summaryis the same as the Block Type report, only it
condenses the report to show only the defined higés. It also prints the summarized
results for the project.

Labor & Material Combined Summary Reports

The system generates a number of different reploatscombine the status of both labor
and material (Figure 11-20). These reports ardabla at various levels of detail and at
various levels of the WBS.

Figure 11-21 provides a sample labor and mateadils report summarized for a
project's SWBS Groups.
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Select Report To Run

Report List

= ‘4 Material Budget and Cost Reports A

VWO B - Work Orcler Labor & Maberial Cost by SWES &
G W19 - Work Order Labor & Material Cost by Zones
MM-Mk&MLm&mmthuﬂﬂn
C7 - Laboriaterial Status by Project

7 - LaborMaterial Status by SWES Group

b C7 - LaborMaterial Status by SWES Account

i C7 - LaborMaberial Status by PWES Zone

; C7 = Laborfviaterial Status by PWES Outlit ZonesiGrant
C7 - LaboriMaterial Status by PWES UnitBlock

(] C7 - Lnborivaterial Status by PWES Agsembhy

fi C7 - LaborMviaberial Status by PWES Sub Assembly |

8 7 - Laboriaterial Status by PWES Fone .
7 - Labordaterial Stabuz by PWES Outfit TonedGranc
7 - Laboraterisl Status by PWES UnidiBlock
CT - Laboralerial Status by PWES Assembly
§ C7 - Labordaterial Status by PWES Sub Assembly
| C7 « Laborfdaterial Status by PWES Part
T - Laboridaterial Status by CO& Group
[5E C7 - Laboriaterisd Status by COA Sub Group
C7 - Labor aterial Status by COA Cost Code
52 CF - Direct Purchases Recepls by Project
58 6 - Direct PurchasesRecepts by SNES Group
8 - Direct Purchazes Receipts by SAES Account
C11 - Corfract Cost Summary Status Repor
C11P - Contract Cost Surmmary Slatus Report-Period
C12 - Cordract Material Cost Stafus Report
53 C12P - Contract Material Cost Staus Report-Period
£ »

| Ok | I Cancel J

Figure 11-20: Selections of Combined Labor & MatatiStatus Reports

04117/2003 09:20:06 Chesapeake Marine Industries Page 1 of 1
(Bsts format. MMDDAYYYY) LaboriMaterial Status (C7) - By Group
Contract 031
Project031 Severn Harbor Tug
Project Range: Oto ZFFFFFZT Group Range: Oto ZZZ77777
Current Stat Estimate at C

Labor Material Actual Committed | TotalLahor  Man-hour Total Material
Group Description Man-hours Cost Hours % Prog Material Man-hours Savings Material Dollars  Savings

1 Group 100 Steelwork 7504000 118067000 89,834.10 301 129663214  163358.50 88,8180 132348701 -148,817.01
19 Production Support Services 0.00 000 0.00 0.00 352164 0.00 0.00 352164 -3,521 64

2 Group 200 Main Machinery 448.00 100,200.00 0.00 000 110569.00 448.00 000 110,569.00 -10,369.00

3 Group 300 Electrical 676.00 37,080.00 1.50 0.23 338.08 676.00 0.00 37,080.00 0.00

4 Group 400 Electronics Mavaids 140.00 9725000 2.00 1.43 7963156 140.00 0.00 9725000 0.00

5 Group 500 Piping Systems 13,630.50 639,354.00 5,083.01 25.45 499 73883 15,510.84 -1,580.34 639,354.00 0.00

[ Group B00 Outfiting 11,110.00 72816000 118047 17.70 58086117 10,152.82 95718 72816000 0.00

g Group 800 Production Support 2,470.00 12550000 147405 1716 13261194 352674 -1,056.74 13261194 -7 .84

a Graup 900 tests F misc. 3,700.00 8600000 1759340 B6.85 10280719 158,622.85 -15,122.85 102807189 -16,807.19
Project 031 Total #Groups Reported 9 107,214.50  2,984,214.00  115,168.53 5401  2,806,711.55  213,23575  -106,021.25  3,180,840.78  -186,626.78

Figure 11-21: Combined Labor & Material Status Reggdor SWBS Groups
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Estimate Vs Production Labor & Material Status Repats

The system generates a variety of WBS-level redbitgire 11-22) that compare
estimated costs with current production labor amadenmal cost status and forecasts.

Select Report To Run

Report List

+ [:I Steel Reports ~

+ D Time Charge Reports

=] a WBS - Estimate vs Production Labor /Material Status Rep
@ EwsP01 - Project - Estimate v= Production LaborMaterial St
@ EwzP02 - SWBS Group - Estimate vs Production Laborlate
@ BwsP03 - SWES Account - Estimate vs Production Labaor s
@ EvzP04 - PWBZ Zone - Estimate ve Production LaborMdateri
@ BwsP0S - PWBS Outfit Zone - Estimate v Production Labor
@ EwsP0E - FWES Unit - Estimate ve Production Lakbor Materia
@ BEwsPO7 - PWBS Assembly - Estimate va Production Labarh
@ EwzP0S - FWES Sub Assembly - Estimate vs Production Lat
@ EwsP03 - PWBS Part - Estimate v Production Labortdateria
@ EwzP10 - COA Group - Estimate vs Production LaborMateri:
@ BwaP11 - CO& Sub Group - Estimate vs Production Lakborhd
@ EwzP12 - COA ftem - Estimate ve Production Labaor Material !

+1-(_1] Work Order Reports A

< ?

ok [ oo ]

Figure 11-22: Selections of Estimate Versus ProdoctLabor & Material Status
Reports

Figure 11-23 provides a sample of a project SWB&u@Bevel summary comparing the
estimates versus current production labor and ma&status and forecasts.

04/15/2003 14:14:35 SPAR Associates, Inc. Page 1 of 1
(bate format: MMLDATYY) SWBS Group - Estimate vs Production Labor/Material Status Report (EvsP02)
Contract TSHIP CONTRACT - T-SHIP Series Contract
Project Range: Oto ZZZZZ777 Group Range: O to ZZZZ7777
Estimated Proeduction Actual EAC Estimated Budget Committed
Group Description Hours  Budget Hours Hours Hours  Material Cost Material Cost Material Cost

Project 2002 Severn Bulk Carrier (work orders) 1,106,520 1,017,998 660,706 984,817 32,080,543 29,193,204 25,982,032
o STEELWORK 515,791 474,528 450,718 474,595 17,150,061 15 608 555 13,889,534
1 ACCOMODATIONS QUTFIT 60,024 55,222 16,020 58,120 1,832,770 1,758,821 1,547,103
z CARGO SYSTEMS QUTFIT 51,324 56,418 26,925 44,712 1,910,240 1,738,318 2,193,595
3 MECHAMCAL SYSTEMS QUTFIT 89,983 82,784 2064 73,453 2708477 2464714 2,108,533
4 PIPING SYVSTEMES 89,620 52,450 26,504 62,160 2,503,445 2,369,138 B87 EBE
El MACHIMNERY SYSTEMES 30,325 27,399 7z 23,532 549,100 772881 1,376,676
] ELECTRICAL SYSTEMS 63,073 58,027 4,821 55,591 1,699,813 1,546,830 1,951,189
7 PRODUCTION SERYICES 139,784 128,801 81,089 131,270 2,446,215 2,226 055 3716
& CAVAUNER CHANGES 26,593 24 466 4282 32,702 465,386 423501 255,146
g DESIGN & DRAVING 30,003 27,803 21,983 25,084 315,034 286 681 1,565,350
Grand Total 1,106,520 1,017,998 660,706 984817 32,080,543 20,193,204 25,982,032

Figure 11-23: Estimate Versus Production Labor & Nrial Status Report
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Work Order Reports

The system generates a number of different workrareports (Figure 11-24) from
listings to formal production-issue work ticketsh@pter 7).

Select Report To Run

Report List

+ D WBS - Estimate vs Production Labor Material Status Rep ~
=423 Work Order Reports
EE} wiork Order Ticket
EE wio1 - work Order List
@ W02 - Work Order Listing Report by Centers
@ WIS - YWiork Order Listing Report by ProjlAcctiZonenitic
@ W04 - Wiork Order Listing Report by SWBS Accounts
@ WD - Work Order Listing Report by Zones
@ WIO0E - Wiork Order Listing Report by UnitsBlocks
@ WAOOT - Work Order Listing Report by Cost Codes
@ WIS - Wiork Ordder Listing Report by Cost Code Sub Groug
@ W09 - Work Order Listing Report by Cost Code Groups
(5 W00 - Work Order Status by SWES
[BE wiol1 - Wiork Order Status by PWVES
@ WO 2 - Wiork Order Status Report by COA

o[ o ]

Figure 11-24: Selections of Work Order Reports

Figure 11-25 provides a sample work order lists@ted by ship zone and planned start
date.

041152003 10:44:00 SPAR Associates, Inc. Page 36 of 77
(Date format: MWL) Work Order Listing Report (NO05)
ProjectfZonefPlanned Start Sort
:t TSHIP CONTRACT - T32
Work Planned Planned  Actual Actual Budget Actual ©Over Premium After Rework %
Center Order Heading Unit Acct  Awuth Start Finish Start Finish Sta  Hours Hours Pun Hours Close Hours Prog
Project 2002 Effective Date: 01141993 Severn Bulk Carrier (work orders)
Zone 00 MISC TOTAL SHIP
T32 24600 FABRICATE RIGGING M6 N 127231892 020211933 06M3M392 00000000 * 364 500 1) o 0 000
T36 60300  UNLOAD MCC COMMECT 603 M 12/2319982 07/26M993 00000000 00000000 LS frjc) 000 0 o 0 000
T23 30413 31-40 BEOARDES+TIMBER 304 N 01/05M1993 02021993 090231992 10021992 C 497 430,00 0 o 0 100,00
T33 30422 wwAY 2130 TOP PACKED 304 N 01/05M993 01/26M993 070214992 09M0M992 O 277 28500 0 o 0 100,00
T33 30442 CLEARBERTH + HULL 304 N 01051993 02171993 00000000 00000000 LS 3451 ono 35 o 0 000
T33 31900 AT + QL TIGHT DOORS 39N 01/051993 051471993 00000000 00000000 LS 111 000 0 o 0 000
T3E GOB00  FABNAVAID FITTINGS G606 N 01/05M1993 020971993 00000000 00000000 LS &70 000 0 o 0 000
T23 30423 wAY 31-40 TOP PACKED 304 N 01121993 02021993 10021992 10091992 < 277 26000 0 o 0 100,00
T33 30404  wuAY 4150 SET+PACKED 304 N 01121993 02091993 10014992 105304992 C 456 37000 13 o 0 100,00
T33 30414  41-50 BEOARDS+TIMBER 304 N 01121993 02091993 032015892 105301992 497 32800 1" o 0 100.00
T33 30436  JACKING SHORES+HLUGS 304 N 01121993 02021993 00000000 00000000 LS 324 000 0 o 0 000
T33 30438 ROPE + STRAP TIMBERS 304 N 01121983 020021993 07/06H892 11061992 C TaT 000 g o 0 100,00
T33 30440 18 DRAG CHAINS+BOXES 304 N 01121993 02171993 00000000 00000000 LS 1,626 000 34 o 0 000
T36 60200  MASTS CABLING 602 N 01121993 04/21/1993 00000000 00000000 LS 180 000 0 o 0 000
T31 16790  SIDELIGHTS SHOPWIORK 167 N 01/20/1893 06/2211993 08M2M1392 00000000 * 152 41.00 1) o 0 000
JT33 0 30424 wAY 41-50 TOP PACKED 304 N 01/20/1993  02/09/1993 100124992 1073001992 277 147.00 o 0 100,00

Figure 11-25: Work Order Listing (Sort by PWBS ZonBlanned Start Date)
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Figure 11-26 provides a sample work order listswyted by SWBS Account and work
center.

04/15/2003 10:42:10 SPAR Associates. Inc. Page 4 of 102

(Date farmat: MMDDAYYY) Work Order Listing Report (WO04)

Project/iSWBS AccountfWCIWO Sort
:t TSHIP CONTRACT - T11

Work Work Planned  Planned Actual Actual Budget Actual  Over Premium After Rework %
Center Order Heading Zone  Unit Auth Start Finish Start Finish Sta  Hours Howrs Pun Hours Close Hours Prog
Project 2002 Effective Date: 01141993

Group ¢ STEELWORK
Account % STEEL SEATS + AU, EQUIP. OMS

T 2 A3SS TRANSFER SEATS 4 il 07021992 O7ATHME92 05/27M992 06/26M992 C 6 42600 a 9 010000
T11 914 ASSEMBLE TRUMMION 62 [y 100811392 117241932 08M2M992 08/21M932 C 454 555.00+ 13 247 010000
T11 916 ASS SPAR DH SEATS 80 V] 111181892 117241992 06/30M992 09081992 C 243 335.00 = 3 E3 010000
T @18 ASS GALLEY SEATS az il 1111841892 12031992 10091992 100091992 C 164 1.00 a i} 010000
T @22 FIT TRAMSFER SEATS H N 07304992 09044992 06M3M992 OTATHE92  C G053  469.00 a 42 010000
T 924 FIT TRUMNION+SEATS a2 il 1200841952 12/21M992 05/06M992 09M8M992  C 209 311.00 39 4 010000
T11 926 FIT SEAT SPAR M'SHIP 80 [y 12161392 02/26M933 08M39M932 00000000 = 97 237.00 4 o 0 000
T 928 FIT GALLEY SEATS az il 121641992 02/26M993 00000000 00/00W0000 LS 104 0.00 a i} 0 ooo
T1 930 FIT SEAT ACCOMM SPAR a il 121741892 07/27M993 00000000 00/00W0000 LS 72 0.00 a i} 0 ooo
T 932 INSTAL BRIDGE SEATS a5 il 12171392 07/27M993 00000000 00000000 LS 111 0.oo a i} 0 ooo
Account 9§ Totals 7,616 5,730.00 123 537 [

Figure 11-26: Work Order Listing (Sort by Work Cest, SWBS Account)

Time Charge Reports

The system offers several reports of detailed tivarge transactions (Figure 11-21).

Select Repo Run
Report List
1 D Labor Period Performance Reports ~

+ D Labor Progress Reports
1 D Management Graphs
+ D Manpower Reports
1 D Material Budget and Cost Reports
+ D Pallet Reports
1 D Planning Activity Reports
#1-(_] Steel Reports
= a Time Charge Reports
EE TG - Daily Time Charges
@ TCOZ - Timecharge Report
@ TC03 - Period Woark Order Time Charge Repoart
@ TC04 - Period Wark Order Progress & Time Charges
+ D WES - Estimate vs Production Labor Material Status
+-[_] Work Order Reports

ok [ coree ]

Figure 11-21: Time Charge Reports
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The following Figure 11-22 is an example of a basie charge report.

ﬂ-' TCO02 - Timecharge Report M[=]
0510812003  10:12:27 Chesapeake Marine Industries Page 10f 2
(Dae omat MDD Timecharge Repor‘t {TCOZ}

Employes I0; 0t TTT Wwiork Order: 0t Trads: 0t
Frojsct: 0t === canter: 0 to Charge Cate: 010171350 t0 01012050
T R
¥ e
Employes Date of Wark Hours Cost poow
1] Charge  Contract Project Certer Order Trade ID  Charged Charged e kK ‘alidation Information
101 0511200 B-DEMO ol 1] Demodh EL-1 B0 G200 R N = Usplaried Traks
1o G000 B-DEMD o 0 Demalb EL-1 12100 1E8LE R N = Unpkaied Track=
o1 Q322000 B-DEMD o [} Demotb EL-1 750 1x0m R N = Unplanied Tradk=
o 0032000 B-DEMC o 0 DEmodE EL-1 1730 154500 R N = Unplanied Tk
101 010200 B-DEMO ol 1] Demodh EL-1 7048 @560 R N = Usplaried Traks
i 545000 B-DEMO o 1] Demolb EL-1 ke ] BizEl R N = Unplansed Track=
1o 232000 B-DEMD o 0 Demalb EL-1 [=2n) @2m R N = Unpkaied Track=
0.0 TE4L40
17101%s  B-DEMD o [} Demo Demol 100 nm F = EarkyC hange=
s B-DEMD o 1] DeEmao Demo2 [7ye) nm F = Earky < harge=
%S B-DEMD ol 1] Demos Dema 3 0m F = Unplan ved Tradk= <Earky C barge=
G30A2000  B-DEMO 2 0 - 1] 8 Demod 25250 om R N
Q302000 B-DEMD [} - 118 Demol 23250 0w R N
Q30000 B-DEMD [} oz 113 Demol jeed=i) JEE R N = Unplanied Tradk=
03102000 B-DEMD 1] 2T Demal 230 0m R N = Unpkanied Tk
03132000 B-DEMO 1] 3004 Dema el oW RN
03432000 B-DEMO 0 ]y Demod 950 om R N
03132000 B-DEMD [} EEnu] Demol 2950 ez R N =Unplanied Trak=
MRARAR R-MERA n i name e nmoR W

Figure 11-22: Time Charge Report

Bar Coded Reports

The system generates several reports that displaydales for automated data collection
of information (Figure 11-23).

Figure 11-24 provides a sample employee listindp wieir badge numbers displayed in
bar code format.

Figure 11-25 provides a sample work order listinthwhe work order number displayed
in bar code format.
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Select Report To Run

Report List

;-E Perception Reports Collection -
= a BAR Coded Reports
@ BARDT - Employes Bar Code Listing
@ BARDZ - Work Order Bar Code Listing
+-[_7] Drawing BOM Reports
+ D Expediting Reports
+-[_7] Gantt Charts
=
+ [:I Labor Summary Reports
+ D Lahor Period Performance Reports
+ [:I Labor Progress Reports
+ D Management Graphs
+ [:I Manpower Reports
+ D Material Budget and Cost Reports
+- [ Pallet Reports
+ D Planning Activity Reports b
< >

ok [ Coree ]

Figure 11-23: Selections of Bar Coded Reports

05/13/2002 16:01:55 Chesapeake Marine Industries Page 1 of 2
(Date format: MMDDN Y YY) Employee Bar Code LiSting (BAROZ)
Employee ID: 0to 77777777 Work Center: 0 to 77777777 Trade: 0 to ZZZZ7I7Z
Employee Employee
(1) Name 11 Name
TR — M R T
i H1e
. o Il 1 F Gmmigpan TR
PRIy = TEE
s s m 17 Tonpaen I
e o m Moo T
Lh L e
- m 19 e TR
P Y TR
o o m D I
. aome 1l 2 e ]
L7 N
o some M 2 Ay ]
< B e
. m B Py (I
Fa- wene

Figure 11-24: Employee List with Bar Code Badge Nber
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05/13/2002 16:02:35 Chesapeake Marine Industries Page 1 of
Dt formeat MWD YY foti
¢ ’ Bar Code Work Order Listing Report (BAR02)
Work Center/WO Planned Start Date Sort
Contract:  Ship Repair to Ship Repair Project: 0 to ZZZZ7Z77 Division 0to ZZZZ7777
Work Center: O to ZZ7Z7777 Owtfit Zone: Wto ZZZ77777 Department 0to ZZ777777
Work Order: 0 vo ZZ777777 Unit: Oto ZZ777777 Process 0to 272777777
Group: 0 to ZZZZZTTZ Assembly: 0 to ZZZZIZZZ Planned Date: 1011950 to 01012050
Account: 0 to 227Z77ZZ Sub Assembly: 0 to 27227772 Actual Date:  01/01/1950 to 01012050
Zone: 0 to 22777777 Part: 0 to 22222777 Drawing: 0 to 22777277772227772777
Work Work
Order  Heading Start Date  Finish Date Order  Heading Start Date  Finish Date
Work Center: 0 Work Center: #
S0B001  Remaove & replace sea grids 00/0/0000 00000000 |"||m|‘|||"”" 120006 Top cost akyd 03/28M335  10,0341998 ||||||| | | m"
e 25542 Ldra2e
102002 U.T. emergency raom bhd 09/29/998  10/09/1998 |"||H |‘ |”|‘" 127001 Paint ships name 09/281835  10i084 338 ||||||| | H ||"
25352 L2FE3 L
700001 Dock preparation 0929938 10094998 |"||m|| |"”" 120001 Paint draft marks 09231835 10i094 338 ||||||||||”||HH||
2ngae B Rt
102001 LT bl 0929938 10094998 |"||m|‘||"”" M0 Rivets & seams 09231835 10i094 338 ||||||| | " ||"
23T 2 +23a5 L
112001 Remove manhole covers 0929938 10094998 |" ””l“" m 112003 Repsirs to covers 03294998 10034398 ||||||| | || ||"
e 23T 6 L2333
112002 Replace manhole covers 09/29/1988  10/09/998 |" ””l“" H" 500001 Tailshaft readings - Revised 09/29/1895 100941998 ||||||| || Hl m"
TIEIF L +2Th7 L

Figure 11-25: Work Order Listing with Bar Code Wor®rder Number

Work Order Pallet Reports

The system produces several work order pallet afidtstatus reports. Refer to the
“PERCEPTION MAT-PAQMaterial Planning, Purchasing & Management Cdniiser
Manual.”
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Chapter 12: Graphics Reports

Graphical reports often can be more meaningful tehaolar reports. This is especially
true when the report is displaying a tracking afis$ information over time. The
following describes the various graphical statasking reports currently available.

To view selections of graphical reports, clickEmvironment/Production
Engineering/Data Analysis Spreadsheetfiese graphical reports are generated by
Microsoft Excel that is linked into ttreRERCEPTIONsystem. If the security warning
(Figure 12-1) appears, click @nable Macros

Security Wanning EJ

The document wou are opening conkains macros,

Macros may conkain viruses, It is usually safe to disable macros, but if the
macros are legitimate, wou might lose some functionality.

Disable Macros ] [ Enable Macros I [ More Info

Figure 12-1: Excel Security Warning

Tracking Progress & Schedule Variance

A series of charts tracking project progress cageéserated by clicking on
Environment/Production Engineering/Data Analysisegjplsheets/EAC Tracking
Analysis

The system displays a project selection windowtlieranalysis. The analysis
spreadsheet opens with tabs at the bottom to og@oug chart sections. Select the
Graph Progresdab to view Figure 12-2. This chart tracks anchpares
PERCEPTIORs automated computed progress against manualgsegreal progress
(ACWP/Current EAC), and percent labor hours spA@WWP/BAC).
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Tracking & Comparing Progress

120

100

e
. p /

// PERCEPTION Progress
. <+ Manual Progress
Y Real Progress (ACWP/Cur EAC)
/ Percent Hrs Spent
,_/

05/09/03 06/28/03 08/17/03 10/06/03 11/25/03 01/14/04 03/04/04 04/23/04 06/12/04 08/01/04 09/20/04|

60

40

Percentage Progress Complete

20

Figure 12-2: Tracking Progress

Other charts track and compare schedule variantnms of labor hours, man-days, and
weeks (Figure 12-3) as well as forecasts of prdjash date.

Tracking Schedule Variance In Weeks

5.0

00 i
10 20 0 40 50 60 [0 ;! 0 100
| \
\/\/'\_,_\/\I\/ ! L RS
ST
\
Current Est. Weeks

-10.0 T
/\./ ———-Trend Weeks
-15.0

w -------Trend Weeks @ 100%

-5.0

Weeks Ahead/(Behind) Schedule

-- - Current Weeks Extended To Trend
@100%

-20.0 I I I

Percent "Real" Progress
(ACWP/Current EAC)

Figure 12-3: Tracking & Forecasting Schedule

Appendix I, “Comparing Progress Assessments,” diess different progress
assessment methods used in this analysis.
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Tracking Labor Hours & EAC

A series of charts tracking estimated hours at detigm (EAC) can be generated by
clicking onEnvironment/Production Engineering/Data Analysiseaplsheets/EAC
Tracking Analysis

The system displays a project selection windowtlieranalysis. The analysis
spreadsheet opens with tabs at the bottom to og@oug chart sections. Select the
Graph EACdab. There is a selection of charts availablétilagk and compare various
labor hour statistics:

Labor hours (ACWP, BCWP, BCWS, EAC, and EAC trepld}ted against
schedule dates and against real progress (Figu4¢.12

Labor hour BAC versus several types of EACs (SPARRE, CPI EAC, SPI
EAC, SCI EAC, and SPAR's trend EAC) plotted aganest progress.

Forecast labor hour EAC (current SPAR EAC and SRARNd EAC) plotted
against real progress.

Labor Hours per 1% progress (SPAR’s progress & rabprogress) plotted
against real progress.

Direct labor rates (budget $/hour & actual $/hqulotted against schedule dates
and against real progress.

Average labor hours per week (actual average repest, average earned value
achieved, average earned value to complete, apddsir average earned value to
complete) plotted against schedule dates and dgasigrogress.

Percent computed confidence in SPAR’s EAC plotgalrest schedule dates
Performance indexes (CPI, SPI, SCI & TCPI) plotigdinst real progress.
Actual labor hours (ACWP) versus earned value (BGV&Bor hours

Earned value hours (BCWP) versus scheduled budges {BCWS).

128



Chapter 12: Graphics Reports

Tracking Labor Hour Costs

140,000

120,000

100,000

80,000

Labor Hours

60,000

40,000

20,000
7

05/09/03 06/28/03 08/17/03 10/06/03 11/25/03 01/14/04 03/04/04 04/23/04 06/12/04 08/01/04 09/20/04 11/09/04|

Figure 12-4: Tracking & Forecasting Labor Hours

Real progress at any point in time is computedhieyslystem as follows:

Real Progress = ACWP/EAC

Summarizing Labor Hour Performance

A series of bar charts measuring current labor ppediormance can be generated by
clicking onEnvironment/Production Engineering/Data Analysisegplsheets/EAC
Tracking Analysis

The system displays a project selection windowtlieranalysis. The analysis
spreadsheet opens with tabs at the bottom to ogeous chart sections. Select the
Graph Performancéab. There is a selection of bar charts availabtaving various
labor hour statistics:

Summarizing labor hours (management reserve, BAXGBVIR, BCWS,
BCWP, ACWP, ETC and SPAR’s EAC) — Figure 12-5.

Comparing EAC Methods (SPAR’s EAC, SPAR’s EAC treménual progress
EAC, CPI EAC, SPI EAC, and SCI EAC) — Figure 12-6.

Labor cost and schedule performance indexes — & LRH7.

Estimating finish dates (current estimate, trendwe planned) — Figure 12-8.
Projected days ahead/behind schedule — Figure 12-9.

Current labor hour cost and schedule variancesgeuhours ahead/behind
schedule, current hours under/over earned valugdiudurrent EAC hours
under/over BAC) — Figure 12-10.
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Current Labor Hour Performance
250,000
g 2
g g
200,000 =
g g 8 o0
150,000 o =
8 8 8 s
100,000
50,000
o
MR BAC BAC + MR BCWS BCWP ACWP ETC EAC(SPAR)

Figure 12-5: Displaying Project Labor Hour Perforntece Statistics

Comparing EAC Methods
220,000 %,
c b
-8 215,000
o > w0
= 210,000 Q 5 3
£ = 9 = 2
[=] 2 o $_ 3]
Q205,000 1 o 8
—
< 200,000 |
0 X
>
O 195000 -
I
S 190,000 | "!
2
©
_1 185,000 1
3
2 180,000 |
£
S 175,000 1
(73]
w
170,000 1 ‘ . . , ;
EAC(SPAR) EAC(TREND) EAC{Manual EAC(CPI) EAC(SPI) EAC(SCI)
PI’OQ)

Figure 12-6: Comparing Estimated Total Hours at Cquietion (EAC)

Appendix IV, “Comparing Estimates at Completiong'sdribes the different EAC
methods used in the analysis as well. Chaptere$dribes the various performance
indexes.
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Performance Indexes

120.00%

100.00% 96284

0.00%

CostPerformance (CPI) Schedule Performance  Combined Cost & Schedule To Complete Performance
(SPI) (SCI=CPI x SPI) (TCPI)

Figure 12-7: Labor Performance Indexes

Estimated Finish Dates

mTrend Finish
P7/16/2005 @ Current Estimated Finish
mPlanned Finish

18-May-05 28-May-05 07-un-05 A7-Jun-05 27-hn-05 07-Jul-05 17-Jul-05 27-Jul-05

Figure 12-8: Estimating Finish Dates
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Projected Days
Ahead (Behind) Planned Finish Schedule

(80,000}
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40.00)
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Figure 12-9: Projected Days Ahead/Behind Schedule
Current Cost & Schedule Variance
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]

(69,379)

(71,495)

Figure 12-10: Current Labor Hour Cost & Schedule Viance

Cash Flow Analysis

A series of charts tracking cash flow can be geerdrhy clicking on
Environment/Production Engineering/Data Analysisegjplsheets/Cash Flow Analysis

The system displays a project selection windowtlieranalysis. The analysis
spreadsheet opens with tabs at the bottom to ogeoue chart sections.
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The charts are broken down into various categafi@sterest:

Charts of budgets, actual costs and estimateg@pletion. Figure 12-13
provides an example.

Tracking of costs. Figures 12-14 and 12-15 proexiamples.

Tracking of material cost status. Figure 12-16 pdes an example.

Total Cost Performance
(Labor, Material & Overhead)
120.0%
107.2%
. 100.0% o N
(0]
D
] 9
a 80.0% o
IS - 60.8%
,9 60.0% 54.6% -
-
o
€  40.0% —
@
o
& 200% -
7.2%
0.0%
<& o & Q 2
R & S Ky B\ N &
i > ) Q Q \s a
« <& ¥ @& @& & 9)
& <9 <9 <90 &
<0 /\o\q’

Figure 12-13: Chart of Budgets, Actual Costs andtisates at Completion

Tracking Actual Costs

$5,000,000
$4,500,000

Actual Labor Cost /
$4,000,000 ------- Actual Labor + Overhead /
$3,500,000 Actual Overhead Cost

Material Cost Received /
$3,000,000

Material Cost Used /
$2,500,000 Total ACWP -

(Labor+Material+Overhead)

$2,000,000

$1,500,000 ﬂ — _

$1,000,000 = /
$500,000 ;// _E/_’/////-'/_/

$- ‘ ==

12/10/02 01/29/03 03/20/03 05/09/03 06/28/03 08/17/03 10/06/03

Figure 12-14: Tracking Costs
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Total Cash Budget Versus EAC
(Labor, Material & Overhead)
$9,000,000
$8,000,000
ﬂf/;
$7,000000 —————————— ...
) /s/
$6,000,000 = - —
«» $5,000,000
% Total BAC + Reserves
0O $4,000,000 — - -Total EAC
/ Total Budget
$3,000,000 —— Total ACWP
/ Total BCWP
$2,000,000 Extended Total BAC
/ - - - -Extended EAC
y,
$1,000,000 ------- Extended Total ACWP-Cubic
'/ Total BCWS
$- ‘ ‘ ‘ ‘ ‘ : : 1
09/01/02 12/10/02 03/20/03 06/28/03 10/06/03 01/14/04 04/23/04 08/01/04 11/09/04
Figure 12-15: Tracking Costs
Material Cost Status
$4,000,000
$3,500,000
\ \ \
$3,000,000 Material Budget (BAC)
Material BCWS e
$2,500,000 Invoiced By Vendors
14} Total Commitment / f—/_%
< $2,000,000 e shasec
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K| Material Received
% $1,500,000 Material Issued to Production
= Material Budget + /
$1,000,000 Management Reserve
Material EAC
Material Earned Value
$500,000 (BCWP)
/
$0 +— T T T
10 15 20 25 30 85! 40 45 50
-$500,000
Percent Real Progress

Figure 12-16: Tracking Material Cost Status

Work Order Detail Analysis

A series of detail analysis charts of selected vavders can be generated by clicking on
Environment/Production Engineering/Data Analysisegjplsheets/Work Order Detail
Analysis
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The system displays a work order selection windomttie analysis. The analysis
spreadsheet opens with tabs at the bottom to ogu@oug chart sections.

The charts are broken down into various categafi@sterest:

Overall Work Order Status: Charts summarizing allevork order planning
status & performance. Figure 12-17 is an example.

Completed Work Order Status: Charts summarizinéppmance of completed
(closed) work orders. Figure 12-18 is an example.

In-Process Work Order Status: Charts summarizimppeance of in-process
(started, not completed) work orders

Unstated Work Order Status: Chats summarizing tédttes of work orders not yet
started

Work Order Schedule Performance. Figure 12-1% iexample.

Overall Work Order Planning Status

253

250 +—

235

200 +—

150 +—

Number of Work Orders

18

. [ ] :

Total Number of Total Authorized For  Total Not Authorized Total Without Total Without Start Total Without Finish
Work Orders Work For Work Budgets Schedules Schedules

Figure 12-17: Overall Work Order Planning Status
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Completed Work Order Performance Status
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Figure 12-18: Completed Work Order Performance Stat

Work Order Schedule Status
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Figure 12-19: Work Order Schedule Performance Statu

Appendix VI, “Measuring Work Order Performance” piges details on this analysis.
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Work Center Performance Analysis

A series of work center performance charts candmegted by clicking on
Environment/Production Engineering/Data Analysisegjplsheets/Work Center
Performance Analysis

The system displays a work center selection winttowhe analysis. The analysis
spreadsheet opens with tabs at the bottom to og@oug chart sections.

The charts are broken down into various categafi@sterest:

Work Center Progress Status. Figure 12-20 is amele.
Work Center Budget Status. Figure 12-21 is an @tam
Work Center Schedule Status. Figure 12-22 is amgie
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Figure 12-20: Work Center Progress Status
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Work Center
Budgets & Estimates At Completion

25,000

21,316

20,124
21,255

=
20,000 St
BN 2
= &
%) a
2
S 15,000 A P
o - @ Center BAC
2
T 5 B Center EAC
S = O Center ETC
O 10,000
©
4 8.
83
08
5,000 1 T
iiz
8% m 28 88 ag
i [T =] N ™ w0
? > 2
0 o .l
= = o = -] o E &
S w ki v 2 £ 5
g z : 5 s g Bg | E2
= 5] < 5 =
H 3 g g s g2 | Lf
& 2 & [ g B 58
2 2 g o 8=
g w
001 002 003 004 005 006 012 800

Figure 12-21: Work Center Budget Performance Status
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Figure 12-22: Work Center Schedule Performance Sist

Appendix V, “Measuring Work Center Efficiency,” prdes details on this analysis.

Gantt Charts

Four basic Gantt charts are available:
Unit/Work Order - displays the planned and actuabtions of each of theork
orders associated with the unit.
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Zone Work Order - displays the planned and actuedttbns of each of theork
orders associated with the zone.

Zone/Unit - displays the planned and actual dunatiaf each of thanits
associated with the zone. The zone charts caelbeted with or without the
earned value data.

Work Center - displays the planned and actual cratof each of thevork
orders associated with the work center.

To view the Gantt charts, seld&eports/Gantt Chartbom either the Planning and
Scheduling or Production Engineering environmentun@igure 12-23).

Select Report To Run

Repart List

Bk Jperception Reports Collection -
+-[_] BAR Coded Reports
+ [:| Drawing BOM Reports
+ [:| Expediting Reports
= a Gantt Charts
@ UnitAtviark Order Schedule
@ ZonetMork Order Schedule
@ LoneiUnit Schedule
@ Zonetnit Schedule With Earned Yalue
@ Wtk Center Schedule
+ [:l Labor Status Reports
+ D Labor Summary Reports
+ [:l Labor Period Performance Reports
+ D Labor Progress Reports
+ [:l Management Graphs
+ D Manpower Reports b
< >

o oo ]

Figure 12-23: Selections of Gantt Charts
Work Center Work Order Schedule Gantt Charts
For selected work centers, the system will plowitsk order schedules:

The earliest planned start date to the latest pldrimish date
The earliest actual start date to the latest aéiniah date

When the desired graph is selected, the systenprmatiuce a Gantt chart (Figure 12-24).
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Wark Order Schedule For Center T25 - Machine Shop
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Figure 12-24: Work Center Work Order Schedule Gagthart

Zone Level Work Order Schedule Gantt Charts

At the zone level, the system will plot its worlder schedules:

The earliest planned start date to the latest pldrimish date
The earliest actual start date to the latest aéitniah date

When the desired graph is selected, the systenpmitiuce a Gantt chart (Figure 12-25).
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ﬂ; Zone Work Order Schedule For Contract TSHIP CONTRACT Project 2002 Zone 60 3] x
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Figure 12-25: Zone Level Work Order Schedule Ga@thart

Unit Level Work Order Schedule Gantt Charts
At the unit level, the system will plot its workdar schedules:

The earliest planned start date to the latest pldrimish date
The earliest actual start date to the latest aéitniah date

When the desired graph is selected, the systenpmitiuce a Gantt chart (Figure 12-26).
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Figure 12-26: Unit Level Work Order Schedule Gar@hart
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Zone Level Unit Schedule Gantt Charts

At the zone level, both options will plot its PWBSIit schedules:

The earliest planned start date to the latest pldrimish date
The earliest actual start date to the latest aéitniah date

If the zone optiorZone Unit Schedule With Earned Valaehosen, a third bar showing
the earned value will be plotted (Figure 12-27heBarned value is calculated as a
percentage with the total duration being 100%thdfearned value is less than the actual
charges, the unit is behind schedule. If the ehvadue is greater than the actual
charges, the unit is ahead of schedule. If alkvasders in the unit are completed, the
earned value will be equal to the actual charges.

31-' Unit Schedule For Contract TSHIP CONTRACT Project 2002 Zone K [_ O] %]

Unit Schedule For Cortract TSHIP CONTRACT Project 2002 Zone K
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Figure 12-27: Zone Level Unit Schedule Gantt Chg/ith Earned Value)
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Chapter 13: Manpower Planning & Requirements Repoting

An analysis of manpower requirements is importantietermining whether or not
planned labor hours, in conjunction with planneldestules, are realistic and will result
in a successful project. If the schedules arestaot, the manpower required to
complete the work in time may prove to be muchhig for the available manpower at
hand. This problem can result in much higher cistsrer-time or perhaps jeopardize
the successful completion of other work on-goingroduction. Further, if the
schedules are established in ways that result4evem manpower utilization, costs
again can be higher than if these schedules yieddadre level loading of the
manpower requirements.

Manpower Planning With PERCEPTION

PERCEPTIONorovides a powerful set of reporting tools for lgneng manpower
requirements. These reports (Figure 13-0) cansfocua single project, or across any
combination of projects.

Figure 13-0: Manpower Planning & Forecasting Repat

Further details of these requirements can be dpedléor specific shipyard work
centers, even down to individual trades.
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Figure 13-1: Sample Manpower Requirements Plan

Manpower requirements can be viewed fully as pldnnénether the planning is broad-
brushed or detailed. Manpower requirements aftiesg work can be viewed as
planned, as actually expended, and as forecastishf Planned new work can be
combined with forecasts of remaining work to shbe impact that the new work will
have upon the backlog of existing work.

PERCEPTIONcan generate manpower requirement profiles frafahowing sources
of information: the cost estimate Cost Items,dbleeduling Planning Activities, and/or
from work orders. The user can specify that pesfidentify the number of men
(workers) per day, week, month, quarter, or per.yea

A simple, easy-to-use software wizard helps the deeelop important manpower
studies very quickly with minimum input.
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Manpower Data

The analysis can look at manpower requirementswings:

As estimated (from estimate Cost Items)

As scheduled (from scheduling Planning Activities)

As planned (using Work Order budgets and plannbdddes)

As actually expended (using actual Work Order taharge hours and actual start
and finish dates for schedules)

As actually expended using actual timecard tranmzast

As projected (on remaining Work Order labor hours)

Computing Manpower Requirements

To compute manpower requirements, the system ctsnthes labor man-hours
(estimated, scheduled, planned, actual or remaiming equivalent persons per day over
the duration of a work order schedule (start teshipn The system assumes that the
equivalent persons work normal 8 labor hours pekday. The analysis honors the
workdays in the user-defined calendar schedLiledry/Calenda). Refer to the chapter
“Shipyard Calendars.”

Estimated Manpower

To develop the estimated manpower requirementsytstem collects the range of
estimated cost itenspecified by the user and converts their man-kstimates into
equivalent persons per day over the duration oé#tienated work order schedule
(estimated start to finish).
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Scheduled Manpower

To develop the scheduled manpower requirementsytem collects the range of
project_planning activitiespecified by the user and converts their man-badgets into
equivalent persons per day over the duration oftheduled activities (baseline start to
finish).

Budgeted Manpower

To develop the budgeted work manpower requiremémssystem collects the range of
work ordersspecified by the user and converts their man-bodgets into equivalent
persons per day over the duration of the currearin@d work order schedule (start to
finish).

The system also assumes that the manpower islteaded over the planned duration
unless the work order has been assigned a spe@fipower distribution curve function
described below in “Work Order Budget DistributiBanctions.”

Actual Manpower

To develop the actual work manpower requiremehgssystem collects the range of
work ordersspecified by the user and converts their actual-hwur time charges
(including rework hours charged) into equivalentspas per day over the actual duration
of the work order from the date of the first tinfeaoge to the last. If the work order is
still in progress, the system only computes thevedgent manpower up through to the
current effective date of time charges (the daa¢ tie last time charges for all projects
were processed by the system). The system alsmasghat the manpower is level
loaded over the actual duration.

Timecard Actual Manpower

To develop the actual work manpower requiremensedan timecard charges, the
system collects the timecards from the range okwodersspecified by the user and
converts these time charges into equivalent perngenday for the actual timecard charge
dates.

Remaining Manpower Forecasts

To develop the forecast manpower requirementssybem collects from within the
range of work orderspecified by the user only those work orders #ghateither
incomplete (not closed) or not started and conulds remaining man-hour budgets into
equivalent persons per day over the remaining auratff the work order schedule (start
to finish). There are two forecasting optionsdabgpon what WBS performance the
user wishes to relate the forecast calculations:
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SWBS AccountsRemaining work order budgets are automaticaljystdd
according to the current cost performance of aase¢iSWBS accounts. For
example, if a SWBS account currently is overrunrbgdl0%, remaining budgets
of work orders in the account will be increasedlB$o to reflect the additional
manpower needed to do the work and finish on sdeedu

COA Sub-GroupRemaining work order budgets are automaticaljystdd
according to the current cost performance of aasediCOA sub groups. If the
COA represents stages of construction and workecgnthe remaining work
order budgets will be adjusted by the current pestormance of the work center.

Two additional options for forecast calculations also available:
Manual Forecast Method:

Remaining Work Order Hours =
Work Order Budget x (100% - WBS Manual Progres€)/10

Factored Forecast Method:

Remaining Work Order Hours =
Work Order Budget x [WBS EAC/WBS BAC]

Once the system forecasts the remaining labor hawagplies them to the planned
schedules of the remaining unfinished work orders.

The system assumes that the equivalent personsneamkal 8 labor hours per workday.
These latter specifications can be over-ridderheyuser in the Manpower Range
Selection window. The system also assumes thaht#mpower is level loaded over the
planned duration unless the work order has beegreeska specific manpower
distribution curve function described earlier irstbhapter.

The user is given an option to apply schedule &dljests by directing the system to
revise schedules of work orders that have planokddiiles which are now past due.

The system will shift these schedules so that theeeto-finish work orders all have start
dates equal to the system effective date. Thextffe date is recorded on each project
level and represents that last date a time chaageentered and processed by the system
against work orders under that project.

Manpower Analysis

The PERCEPTIONManpower Analysis allows the user to generatergtyaof
manpower-related reports. These reports can lupea in specific incremental time
slices: on a daily, weekly, monthly, quarterly aregrly basis. The analysis can be
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focused upon a specific range of work orders (bmege Cost Iltems or schedule
Planning Activities) selected from the database.

The system compiles the work orders and places [Hi®r hours into appropriate time
slices. Figure 13-2 illustrates an example of lloevmanpower analysis uses the work
order data to compute the requirements.

If a work order's schedule (start and finish dates}ses the time slice, its hours are
prorated and added to other hours already pladedhe time slice. The prorating is
uniform over the work order's schedule unless #& has defined the work order with a
manpower curve. At the conclusion of this processh time slice has a summation of
hours and manpower requirements.

The only way that the system can process manpowtibis manner is to have a labor
hour value (budget, actual or forecast) and a saimedule (planned, actual, or revised).

Figure 13-2: Prorating Work Order Manpower Requingents By Schedule Time Slice
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Manpower Analysis “Manpower Runs”

A manpower runs a specific selection of data and options. Apmaver run, by
definition, focuses on the manpower requiremenenfed, actual, and forecast) for one
single project, or group of projects under a casttrd.ower levels of a project WBS also
can be evaluated.

Once a manpower run has been set up, a variegpofts can be generated from the
compiled data. These reports can be either indalou graphical form.

Manpower runs can be saved and re-opelsgalaywithout being re-executed. Saved
manpower runs also can be re-executed or updefesth

Manpower Analysis “Proposals”
A manpower proposa$ a special manpower run that allows the ussuperimpose

upon the forecast remaining manpower requiremerdastove projects with a maximum
of six (6) prospective new projeqisoposals

New project proposals may be identified either lmyknorders or Planning Activities or
as estimate Cost Items that have budget labor lroutplanned start and finish dates.

Once a proposal has been set up, a variety ofteepan be generated from the compiled
data. These reports can be either in tabularaphgcal form.

Proposals can be saved and re-opehisglaywithout being re-executed. Saved
proposals also can be re-executed or updatieesh
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Manpower Analysis Nomenclature

The Manpower Analysis generates a cross-sectiomaofpower related information:

Date Beginning: This is the date at the beginning of the timeesperiod
specified by the user.
Date Ending: This is the date at the end of the time slicéopespecified by the

user.
Units from Start: This is the number of days, weeks or quartersthigatime
slice begins.

Units from End: This is the number of days, weeks or quarterstttgatime
slice ends.

Men Estimated: This is the number of men computed from the edgn@ast
Items labor hours and estimated schedules foiirtie glice.

Men Scheduled (Baseline):This is the number of men computed from the
scheduling Planning Activities, their budget hoansl the baseline schedules for
the time slice.

Men Planned (Budgeted): This is the number of men computed from the work
order budget hours and the current planned scheéfi¢he time slice.

Men Actual: This is the number of men computed from the ddaler hours
(including rework charged) and the actual recorstdtedules of work orders for
the time slice.

Men Forecast: This is the number of men forecast to completekvas
scheduled for the time slice.

Hours Estimated: This is the number of hours from the estimatet@ess and
estimated schedules for the time slice.

Hours Scheduled (Baseline):This is the number of hours from the scheduling
Planning Activities and the baseline scheduledHertime slice.

Hours Planned (Budgeted): This is the number of hours planned from budgets
and planned work order schedules for the time slice

Hours Actual: This is the number of actual hours (including rekvcinarged)

and actual work order schedules for the time slice.

Hours Forecast: This is the number of hours that are forecast toptete work

as scheduled for the time slice.

Cumulative Men Estimated: This is the cumulative number of men computed
from the estimate Cost Items labor hours and esgtidhschedules for the time
slice.
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Cumulative Men Scheduled (Baseline):This is the cumulative number of men
computed from the Planning Activity budget hourd @iaseline schedules for the
time slice.

Cumulative Men Planned (Budgeted): This is the cumulative number of men
computed from the work order budgets and the ctupiamned schedules for the
time slice.

Cumulative Men Actual: This is the cumulative number of men computedfro
the actual labor hours (including rework charged) the actual recorded
schedules of work orders for the time slice.

Cumulative Men Forecast: This is the cumulative number of men forecast to
complete work as scheduled for the time slice.

Cumulative Hours Estimated: This is the cumulative number of hours from the
estimate Cost Items and estimated schedules famtieeslice.

Cumulative Hours Scheduled (Baseline):This is the cumulative number of
hours from the scheduling Planning Activities ahe baseline schedules for the
time slice.

Cumulative Hours Planned (Budgeted): This is the cumulative number of
hours planned from budgets and planned work orclegdiiles for the time slice.
Cumulative Hours Actual: This is the cumulative number of actual hours
(including rework charged) and actual work orddrestules for the time slice.
Cumulative Hours Forecast: This is the cumulative number of hours forecast
complete work as scheduled for the time slice.

Analysis Reports

Manpower analysis reports can be either tabulgraphical and offer a variety of
options:

Time Granularity:
Daily
Weekly
Monthly
Quarterly
Yearly
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Fields to Plot calculated from:
Estimated — FrolESTI-MATECost Items budget hours
Scheduled — FrorRERT-PACPIlanning Activities budget hours
Planned — FrorkRERCEPTIONwork order budgets
Actual — FromPERCEPTIONwork order actual hours
Forecast — FroRERCEPTIONwork order forecast hours remaining

Graph Options:

Men or Hours
Cumulative or Distributed

Executing A Manpower Analysis

To use the manpower-reporting tool, select eifrerironment/Planning &
Scheduling/Manpowesr Environment/Production Engineering/Manpovierm the
main menu. The Select Process window (Figure 128HBppen.

Figure 13-3: Manpower Processing Selections
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The following outlines each of these manpower-pssirey selections:

Manpower Runs

A manpower run identifies a particular selectionnddrmation compiled for a specific
manpower analysis. Several functions are avail@slprocessing manpower runs.

Building A Manpower Run

To create a new manpower run, select the firsbof@uild A Manpower RunThis will
open the Manpower Run Setup window (Figure 13-4).

Figure 13-4: Manpower Run Setup Options
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Perform the following steps to set up the new marmgroun:

Assign A Name To The Manpower Run

The manpower run column will hold up to 40 alphaeumcharacters so the manpower
run name can include information about the optgeiected. Additional text can be
typed into theDescriptioncolumn, which will hold an unlimited number of chaters.

Calendar For The Manpower Run

The manpower analysis, except when using actuagebdrom timecards, honors the
calendar selected from the drop-down. The prodesssbutes estimate, baseline
planned, and forecast hours according to the sslazlendar’'s workweek and jumps
over holidays specified for that calendar.

For additional details on setting up calendarsrred Chapter 5, “Starting From Scratch.”

Select The Elements To Analyze
Briefly, the requirements may be selected fromftlewing choices:

Cost Estimate Hours & Schedules- FromestimatingCost Itemsestimated labor
hours and estimate schedules

Planning Activity Budgets & Schedules- FromschedulingPlanning Activities
budget hours and schedules

Work Order Planned Budgets & Schedules- From Work Orderbudgets and
current planned schedules

Work Order Actual Hours & Schedules — FromWork Orderactual hours and
actual schedules

Work Order Actual Timecard Charges — FromWork Ordertimecard actual
hours and actual schedules.

Forecast Remaining Work Order Hours & Schedules- FromWork Order
forecast of remaining hours. The schedules usethi®remaining work will be
either planned work order schedules for remainingwvor planned schedules
adjusted as selected in tAdjust Schedules to Forecast.

Any or all of the above choices may be selectedforanpower run.

WBS Selection Options

Manpower can be calculated for an entire Contiadipr a selected project under the
contract or for a selected project WBS level. &dliee level to process (Contract,
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Project, SWBS Account, Zone, COA Group, Sub Grouftean, Center or Trade). Then
choose the correct contract, project and level fioendrop-down list boxes.

Alternatively, if greater selection details areidas, theAdvanced Optiomllows the user

to focus on a variety of selection ranges of WB&Ille work centers, trades, date range,
etc. (Figure 13-5).

Figure 13-5: Advanced Manpower Selection Options

Forecasting Manpower For Remaining Work Order Hours & Schedules

If Forecast Remaining Work Order Hours & Schedigeselected, then tiHgelect the
WBS To Forecast Taptions will become active. In addition, so wililjust Schedules to
ForecastandForecasting Method
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To develop the forecast of manpower requirementssimaining work, the system
collects from within the range of work orders otilgse orders that are either incomplete
(not closed) or un-started. From this collectibmvork orders, the system converts the
forecast of remaining man-hours into equivalenspes per day over the remaining
duration of the work order schedule (start to fipisThe system assumes that the
equivalent persons have a workweek as specifidtidgelected Manpower Calendar.

The system also assumes that the manpower isltaded over the remaining work
order duration unless the work order has beenr@adig specific Manpower Curve
function. For additional details on Manpower Cuwveefer to Chapter 7, “Defining
Project Work Orders.”

TheForecasting Metho@nables the user to select the method by whichribgysis will
determine work completed:

Manual Forecast
System Forecast

Manual Forecast Method

TheManual Forecastnethod uses the remaining work order budget afotieeast of
remaining work:

Remaining Budget Hours = B x (100%-P)/100. ,

Where
B = total work order budget
P = percent manual progress of the work order

Un-started work orders are assumed to be at zecemeprogress. Completed work
orders (closed by the system) are ignored in thexn@ing work manpower forecasts.

If a work order has been completed, the systemignlbre this work order and not
include it in forecasting remaining work requirerten

System Forecast Method

The System Forecashethod computes remaining hours for work ordejssaed to

reflect current budget performance of work complet&éhe system assumes that budgets
are a measure of the scope of work. An overruic#ly indicates that the scope of work
is really more than what was planned in the budet. this condition, one might expect
that manpower requirements based upon the budgebenmsufficient, particularly if
planned schedules are to be maintained. Similarlyynder-run may indicate that the
scope of work is less than planned, and one migbee that manpower can be reduced
for this condition.
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The System Forecashethod computes remaining work order hours asvia|
Forecast Remaining Hours = B xFA,
Where

B = total work order budget
Fs= budget performance factor
A = total actual hours charged to date

The remaining budget hours are the hours of incetaphork orders and their pro-rated
budgets of work to complete. If a work order hasrbcompleted, the system will ignore
this work order and not include it in forecastiegnaining work requirements.

The system’s performance factor is computed orbéses of the budget performance of a
WBS level that best characterizes the overall perémce of groups of work orders. If
the WBS level is performing poorly, for exampleg gystem will assume that the work
orders under that particular WBS level share soraasure of the performance problems.
The system computes the work order performancerfast follows:

Budget Performance Factor = EAC/BAC
WhereEAC s the Etimated hours ACompletion for the WBS Level arBIACis the
Budget hours ACompletion for the WBS Level. Refer to “Automateb@ress & Cost
Forecasting,” for a full explanation of how the EA@lculations are performed.

WBS To Forecast To

PERCEPTIORs manpower forecasting calculations are done aerdetailed levels than
at the total project. The user may select thectstng to be done either by the SWBS
Account or the COA Sub-Group level. If by SWBS Auaat, the system will sort
unfinished work orders by SWBS Account and forecaahpower requirements by
account depending on each account’s budget perfax@en@&AC/BAC). This way, some
SWABS accounts may require more manpower than pliwhée others that are under-
running will have lower manpower requirements tpmned. Similarly, if the user
selects forecasting to be done on the basis of S@#&Group, the system will sort
unfinished work orders by COA Sub-Group and forea@npower requirements sub-
group by sub-group depending on each sub-grouplgdiuperformance.

Forecast Schedule Adjustments

The user may elect to produce remaining manpovegrir@ments by either maintaining
planned schedulédaintain Schedulesr revising them to suit actual schedule
performance.
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Using planned schedules to compute remaining maepmyguirements may not be
correct for all circumstances. When using theapto revise the work order schedules,
the system performs the following schedule changes:

a) The work order has not yet been started (norpssy;

If the scheduled start date still is in the fut(nedative to the current
system date), the system will maintain the samenad schedule.

If the scheduled start date has past, the systédmewplan (shift
schedules) the start to the current system datetanaing the original
duration

b) The work order has been started, but not coregl@nterim progress):

If the scheduled finish date still is in the fututlee system will maintain
this planned schedule. The start for remainingkwal be the current
system date.

If the scheduled finish date has past, the systéhtewmpute remaining
workdays ([100%-progress] x total planned work d&y8) and re-
schedule remaining work starting today throughdbm@puted remaining
work days.

Any revisions to schedules are automatically reggbtd the user by the system on a
printed report.

WARNING When the system revises schedule, the systenresalgedule work
orders out of their proper work schedule sequetdrdike critical path scheduling,
the Manpower Analysis Module has no work sequentif@gmation within its
processing capabilities.

NOTE These schedule changes are only temporary footieedsting calculations
and are not stored on the database of work orders.

Executing The Manpower Run

Once the selections have been completed, click@®K button on the manpower run
Options window, and the system will proceed toexdlthe required information and
produce the analysis results.
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The output data produced by the manpower calculgi® presented in worksheet
window format (Figure 13-6).

Figure 13-6: Manpower Run Processor Output

Manpower Analysis Tabular Reports

By clicking on Run Reports button on the toolbar, the system provides a series of
report options (Figure 13-7) that produce the repoterms of labor hours or manpower
and the time frame granularity (by day, week, mpath.). Click on the desired selection
to generate the report. Figure 13-8 provides gfam
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Figure 13-7: Manpower Report Specifications
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Figure 13-8: Sample Tabular Manpower Report

Manpower Analysis Graphical Reports

From the manpower run process output worksheeti(€i)3-6), click on th€reate

Graphon the pop up menu, or more directly click on@reateGraph button on

the window toolbar. The system will respond withap up window (Figure 13-9) that
allows the user to set the options to produce thpltgc report in terms of labor hours or
manpower and the time frame granularity (by dayekyenonth, quarterly or yearly).
Here, the user may also choose whether to disptaynpd, actual and/or forecast
manpower.

Click on the desired selection to generate thertegegure 13-10 provides a sample.
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Figure 13-9: Manpower Graph Specifications
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Figure 13-10: Sample Graphical Manpower Report éPihed, Actual & Forecast)
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Graphical reports, like aPERCEPTIONgraphics can be modified to suit the user’s
needs. While a graphical report window is opeaghtrclick anywhere on the graph for a
pop up menu and select tBaart Designer The system will display théhart Designer
options window (Figure 13-11). The user may atldsj footnotes and the like. A
variety of chart formats also can be specifiede Tdllowing formats are recommended,
although the user may wish to try others too:

For manpower requirements profiles (Manpower Premes Graphical Tool,
Graph Options, Men and Distributions): Select Stemat (Figure 13-10). If
some information is hidden behind others, the os&y click on the Seriesption
and move the layers of information so that thos¢ éine hidden are more visible.

For Accumulative Hours profiles (Manpower Process@raphical Tool, Graph
Options: Hours and Accumulative): Select Lfnamat (Figure 13-12).

Figure 13-11: Chart Designer Options
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Figure 13-12: Sample Accumulative Hours Line Formha

Figure 13-13 provides some examples of alternatisglays.

Figure 13-13: Manpower Graphics Selected Choices
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If the Stepformat fails to show one of the manpower proftlest is hidden behind
another (for exampl@&ctualmanpower versuglanned, click on theSeriesoption on the
right, then click on th@©rdertab. Move the hidden profildp to bring it into the
forefront of the graph (Figure 13-14).

Figure 13-14: Ordering Visibility Of Different Mapower Profiles

To change colors, click on tigeriesoption on the left. Then click on the seriestfoe
color change. If the graph is a line graph, chahgecolor on thé&ine tab window
(Figure 13-15). If the graph is an area or stgplrthat uses a fill, click oBeries the
series to change, and thBata Point Change the color on ti@l tab window (Figure
13-16).

Figure 13-15: Changing Line Graph Colors
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Figure 13-16: Changing Fill Graph Colors

Other options are available in the Chart Desigoette user to customize the graphic
report.

Saving Graphs The user can save the graph by sele@ange Agrom the graph’s pop
up menu. These saved graphs can be viewed latkssasbed below iDisplay
Manpower Graphs The graph name will hold up to 40 alphanumeliaracters so it can
include information about the options selected.difidnal text can be typed into the
Descriptioncolumn, which will hold an unlimited number of chaters.

Merge Manpower Runs

Two manpower runs can be merged (either addedheget one subtracted from the
other) to produce a third manpower run.

The user can create a new merged manpower rundiyng Merge Manpower Runs
the Select Procesf~igure 13-3) window. The system will displajManpower Run
selection window (Figure 13-17).

The 2 manpower run can be added to tfleianpower run or subtracted from tié 1
The resulting output merged manpower run name brigrovided.
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Figure 13-17: Merging Manpower Runs

The following are the merge options:

1. Whether or not to view the output.
2. Limit the time frame to accommodate only the tinueation of the first run.
3. Limit the time frame to accommodate only the tinoeatdion of the second run.

If the time fame is not limited to that of eithemr, it will expand to accommodate all of
the manpower requirements for both runs.

Build & Run A Manpower Batch

Multiple manpower runs can be created and run fohbaode. This allows them to be
run over night or some other time on an unatteri®Riéd The output data for each run will
be saved with the manpower run name identifierscamdbe viewed and graphed and/or
reported at any time.

To perform the batch run process, sekaid and Run a Manpower Batéfom the
Select Proces@~igure 13-3) window. This will open the Manpovigatch Facility
window (Figure 13-18).
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Figure 13-18: Batch Processing Facility

From theSelect Manpower Ruiirop-down window, select a run to process and dit

the Add button to place it into the batch run scenaribdighe bottom of the window.
Continue building and adding manpower runs as sacgs When all desired manpower
runs have been selected, click on @t button to begin processing. The output
calculations can be viewed, graphed and maintdike&ny other manpower run that has
been saved.

Display Manpower Run

A manpower run that already has been built carebveeved and re-processed by clicking
on Display A Manpower Ruim theSelect Proceswindow (Figure 13-3). The system
will display a manpower run selection window (Figur3-19) for the user to make the
required selection.

Figure 13-19: Selecting Manpower Run To Re-Load

After the user clicks th®K button, the system will re-load the already contpile
manpower run results into a Manpower Processor @wiprksheet. From there, the
user can produce additional tabular reports anphgras needed.
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Display Manpower Graph

Manpower run graphs that already have been creamigdaved can be retrieved and re-
configured by clicking oisplay a Manpower Grapm theSelect Proceswindow
(Figure 13-3). The system will display a manpowsar graph selection window (Figure
13-20) for the user to make the required selection.

Figure 13-20: Selecting A Manpower Graph To Re-Ladba

After the user clicks th©K button, the system will display the manpower reepd.
From there, the user can print additional copiethefgraph or modify it using tf@hart
Designeroptions from the pop up menu displayed with atriditk anywhere on the
graph area.

Refresh Manpower Run

An existing manpower analysis can be re-processgut having to build a new
manpower run. Re-processing, or refreshing a maaepoun can be useful when the
analysis data needs to be updated.

Manpower runs that already have been built carelggacessed by clicking dRefresh a
Manpower Runn theSelect Proceswindow (Figure 13-3). The system will display a
manpower run selection window (Figure 13-21) fa tiser to make the required
selection.

Figure 13-21: Selecting Manpower Run To Refresh

After the user identifies the manpower run to r&lfrand clicks th©K button, the system
will re-process the run and re-generate an upddeetbower Run Output worksheet for
that run. From there, the user can produce talegarts and graphs as needed.
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Delete Manpower Run

As projects are completed and historical informra@ochived, the user will want to
delete information no longer needed. Manpower namsbe deleted by clickiriDelete a
Manpower Runn theSelect Proceswindow. The system will display a manpower run
list worksheet (Figure 13-22). By highlighting #Bomanpower runs to be deleted, then

clicking on the Delete button on the toolbar, and finally saving these transasti the
manpower runs, complete with any associated sarggahg, will be deleted from the
database.

Figure 13-22: Manpower Run List Worksheet

Delete Manpower Graphs

Manpower run graphs also can be deleted indivigiumiiclickingDelete a Manpower
Graphin theSelect Proceswindow. The system will display a manpower gragh
worksheet (Figure 13-23). By highlighting thosenpawer graph runs to be deleted,

then clicking on the Delete button on the toolbar, and finally saving these
transactions, the graphs will be deleted from thimloase.

Figure 13-23: Selecting Manpower Graph To Delete
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Manpower Proposals

The manpower proposal processor works very muehthik manpower run processor
with the exception that it is designed to mergedeld projects into two manpower
groups:

Active projects and their manpower requirements
Proposed projects and their manpower requirements

The system then calculates the combined manpowaireznents. Any number of active
projects can be selected, and a maximum of sipr@)osed projects. The manpower
requirements for the active projects are based t@ecasts of remaining work. All
active projects selected by the user are groupgthier by the system. The budgeted
and planned manpower requirements of the selectgubped projects are then
superimposed upon the active project’s total margwdw provide a net total manpower
profile.

The sample graph shown in Figure 13-24 was pldtted a proposal that added four
projects to the active work and shows the weeklyg+maur requirements for the
combined projects. The manpower requirementseoptbposed projects are
individually displayed. The legend shows the psgmbprojects by contract number and
project number.

Figure 13-24: Proposal Graph Showing 3 New Proje@@n Top Of Active Backlog
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Build Proposal

To create a new proposal manpower run, selectriieepsor optiorBuild A Manpower
Run For Proposed WorkThis will open théBuild Proposed Manpowesetup window
(Figure 13-25).

Figure 13-25: Proposal Setup

Perform the following steps to build a manpowermpmsal analysis:

1. Using the selections in the list box for Active jeats, select (highlight) the first
active project to use in the calculations. ClicktbeAddbutton or drag the desired
projects to the right-hand collection box of thp t@lf of the selection window. As
many active projects as necessary can be selenteadaled in this manner.
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2. The data for the active projects is gathered fraorkvorders. The data used from
these work orders are the forecasts of the renmimork. This work is based on
either manual or the system’s assessment of rengaymork with schedule
adjustments as described above for manpower runs.

3. Using the selections in the list box for Proposenjdets, select (highlight) the first
proposed project to use in the calculations. GhickheAdd button or drag the
desired projects to the right-hand collection bb#e bottom half of the selection
window. A maximum of six (6) proposed projects tanselected and added in this
manner.

4. Select the data source (estimate Cost Items, stthgd®lanning Activities or Work
Orders) for the proposed projects. The systemawithpute manpower from Cost
Item estimated hours and estimated schedules; Blanming Activity baseline hours
and schedules; or from Work Order budget hourspawhed schedules. Only one
source option can be chosen for all selected pexppsojects.

When all selections and options have been madsk, @fi theOK button and the system
will display the final setupBuild Proposal Setug-igure 13-26. Here, the user should
identify the proposal run and to what level of def&oject, work center or production
trade.
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Figure 13-26: Manpower Proposal Setups

Display Proposal

Clicking onDisplay a Proposain theSelect Proceswindow can retrieve proposals that
already have been built. The system will display@posal selection window for the
user to make the required selection. After thérddgproposal has been selected, the
system will open that proposal’s output resultsksbeet.

Display Proposal Graph

Proposal graphs that already have been createslaared can be retrieved and re-
configured by clicking oisplay a Proposal Grapim theSelect Proceswindow. The
system will display a proposal graph selection windor the user to make the required
selection.
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Delete Proposals

As projects are completed and historical informra@ochived, the user will want to

delete information no longer needed. Manpower psapruns can be deleted by clicking
Delete a Proposal Ruim theSelect Proceswindow. The system will display a proposal
list worksheet. By highlighting those proposald&odeleted, then clicking on the delete

button on the toolbar, and finally saving these transasti the proposals, complete
with any associated saved graphs, will be deletau the database.

Delete Proposal Graphs

Proposal graphs also can be deleted individuallglisking Delete a Proposal Grapim
the Select Proceswindow. The system will display a proposal gréiphworksheet. By

highlighting those proposal graphs to be deleteeh) tlicking on the delete button
on the toolbar, and finally saving these transastithe proposal graphs will be deleted
from the database.

Work Order Budget Distribution Functions

Normally, the manpower allocation software assuankevel loading of effort over the
prescribed work order planned schedules. Howelkieryser can specify different
loadings by defining for the work order a distriloat function that suits the user’s needs.

178



Chapter 13: Manpower Planning & Requirements Reyppr

Figure 13-27 presents a variety of time phaseildigion functions available to be
assigned to work orders. durve numberdentifies each function (refer to Defining
Project Work Orders). By default, if a work ordexs no curve number defined, the
system assumes that its labor hours will be expkraenly over the scheduled duration,
from planned start date through to the plannedtfimiate. However, if a distribution
curve has been assigned, the manpower analysiapply the distribution curve to the
total man-hour budget over the work order’s plansatedule. For example, if the curve
is number 5 (30/70 curve), 30% of the total wortesrbudget will be assumed to be
expended half way through the work order’s workesithe.

Figure 13-27: Manpower Distribution Curves
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Exporting Analysis Data

As an alternative, the output data can be copiedoasted into a spreadsheet or database
program and individualized analysis performed andhta. To copy the data from the
output worksheet window:

1. Click on the upper left corner of the worksheesétect all rows of data.
2. Click onEdit/Bulk Copyfrom the main menu.

The system will ask the user if the worksheet tigadings should also be copied
(recommended). The entire data in the workshedéhawv be available to paste into
EXCEL or whatever desktop software is to receivedhta.

The user also may selectively identify what rowstitk copy using either the Shift
and/or Ctrl keys:

1. Select the rows to be copied by clicking on thehedst row number column.
Hold down the Ctrl key to continue selecting mu#ipows.

2. And/or, click on the left-most row number of thesfirow in a contiguous group
of rows to be copied. Hold down the Shift key, rtlodick on the last row number
of the group, but holding down the shift key.

3. Click onEdit/Bulk Copyfrom the main menu.
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Chapter 14: Automated Progress & Cost Forecasting

PERCEPTIONunlike any other system, uses a unique and wellgr approach for
measuring work progress and forecasting final ldmar costs. The system also
dollarizesthese labor hour forecasts. The basis for thesguatations is the project's
performance to work order budgets as they opercse throughout the course of a
project's execution. As work orders are closeé siystem advances progress and
computes how well or not well the budgets are benaintained and forecasts the
performance trend toward a final total cost estemat

After 25 years of experience in different industréend under a wide variety of
circumstances, the methods usedPlBRCEPTIONor forecasting final labor costs have
proved to be highly reliable and realistic. Unlikanual progress assessments,
PERCEPTIONuses a systematic approach to performance measorénat alerts
management to problems long before manual methedstde, or willing, to recognize
that problems do exist.

Forecasting Labor Hours

Briefly, the PERCEPTIONmethod for forecasting final labor hours is to lgmmme
measure of known budget performance to remainingcwbBor example, if work orders
are overrunning on an average of 15%, it mightdasonable to assume that the final
cost also is likely to be an overrun as well. Ppheblem however is to determine how
much?

It is perhaps noteasonable to expect that after only a few eadgkvarder overruns that
the entire project should be forecast to suffectdyahe same degree of overrun at the
finish. While this eventually may be indeed theesano one typically wishes to predict
such dire consequences when there still remainiderable opportunities to turn things
around. We all tend to be eternal optimists, &mekimust deviate from plan in order to
rescue a problematic project, we will do so androtimes are successful. However, the
secret for success lies in having sufficient resesito effectively implement corrective
action and, perhaps more importantly, have enoug to let these actions be
productive.

On the other hand, if not much work remains, amdpitoject suffers from this 15%
overrun, then the final outcome is likely to besabto a 15% overrun than not. There is
not enough time left in the project to turn thirmgeund.
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From the above discussion, facts (known work opdeformance) need to be balanced in
some way with an acceptable method for predictihgtvis not yet factually known
(performance of remaining work). This is exactig approach taken IBERCEPTION

in its calculations of final costs at completion:

NOTE: At early stages of the project, the system healiggounts early budget
variances (excess start-up time, etc. PERCEPTIONries to apply current
overrun or under-run performance to a final forefigsre. As progress
advances, however, the discounting process beclesesignificant. When all
the work orders have been completeBRCEPTIONapplies the full values of
variances for the final figure.

In practical terms, this method of forecasting nratks early indications of cost
variances and assumes considerable credibilitgrofiiming work budgets. As more
work is completed, the system begins to swing thpheasis away from remaining no-
variance budgets and more towards an increasingbtgr acceptance of the current full
cost variance.

Figure 14-1: PERCEPTION Forecasting Factors
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PERCEPTIONemploys different methods for different situatiombe system places
more emphasis on overruns than it does on underiruits final cost forecasting
calculations. The reason for this is to catch mansnt's attention early about problems,
but to not allow management to get too optimistitg perhaps complacent, about early
savings.

Figure 14-1 illustrates the factors developedPiBRCEPTIONO apply to current budget
variances (overruns and under-runs). These fastarsoff very small and as progress
advances, the factors increase until at 100 pepregtress, they equal 1.0. The general
formula for how the system applies the factor tmpate the forecast cost at completion
is given as follows:

EAC = BAC + Factor x [VarianC@osed wiost Adjustments.progress wiok

Where EAC is the forecast estimate at completiahBAC is the total budget (at
completion). _Variancgossed wiosiS the sum of budget variances from closed woders,
and_Adjustmentg.progress wios@re system-applied adjustments for variances-pfagress
work.

Because of it's discounting of early budget vares)PERCEPTIONorecasts should be
considered conservative. But because variancddrare noted early by the system,
management has more opportunities to correct seponduction problems before they
reach crisis proportions.

As work progresse®ERCEPTIONmay exhibit some fluctuations in the final cost
projections. Usually these fluctuations are motdeaad the final cost forecasts do not
change dramatically as the progress advances.stJalework progresses at the same
rate of performance, these fluctuations are inblatand normal. In fact, what may seem
to be an inherent drawbackP&ERCEPTIONS really an advantagd?ERCEPTIONmMust
be sensitive enough to respond to changes thabmayposed by management upon
work performance, yet remain stable without intradg wild changes in forecasts week
to week. PERCEPTIONhas a long reputation for producing accurate |stafet
responsive forecasts, and this has enhanced ttesgdigh level of confidence by
users.

Fluctuations will occur under the following circutasces:

Work patterns within the given collection of wortders may change for better or
for worse, such that the average budget varianeesnbe smaller or larger as
additional work orders are completed. Use of thawnce factoring approach for
the forecasting calculation will moderate initiafge variances, and some
smoothing of successive projections then shouldroas work progresses.
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Labor incorrectly or belatedly charged (i.e., hoafter close) to complete work
orders will alwaysncrease final cost projections. These additidetabr hours
will alter the system’s earlier measured budgetaveres of what was previously
considered completed work. These new labor chamgesause forecasts of the
remaining work to be projected at higher figurédabor is incorrectly charged
to the wrong work order, projections will rise usdethe incorrect work orders are
generally performing better than the correct of@sciously, this situation
requires corrections to the database, and managemeds to intervene to make
certain incorrect charging does not contine&RCEPTIONorovides a variety of
time charge validations, and transaction reporsrayailable at the time charge
level of detail.

If a group of un-started or incomplete work ordars suddenly closed, the final
cost projection will take a sudden drop-down tod¢heent total of accumulated
labor hours. The size of the drop depends upoarti@unt of the budget unused
and upon how well (or badly) the work orders haédrbperforming just prior to
the closing.

Rework work orders do not contribute to progresthenproject. Therefore,
rework time charges will increase the forecastlfawst without any benefit of
gaining any earned value from the budget. If réwwoork orders are planned
with budgets, these budgets are not included ie#need value calculations, but
they are included in the EAC computations for rerimg work.

Appendix IV provides comparisons of different methdor determining EAC.

Forecasting with Rework

Normally, PERCEPTIONreats work orders as having the basic abilitgdeance
progress. The maximum amount of progress thatr wler can contribute to overall
progress is the ratio of the work order budgehtotbtal budget for the given level of the
WBS.

PERCEPTIONhowever, has features for accommodating rework tlaadystem
assumes that rework is cost incurred outside thealovork budget and contributes
nothing to progress. Rework can be charged againsetmal work order, and the system
segregates rework charges from normal charges.

A work order also may be specifically identifiedaasework work order, whereupon the
system assumes that all charges made agains\tbekrevork order are totally rework
charges.
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PERCEPTIONNcludes rework charges with normal charges whporteg the actual
cost of work performed (ACWP). However, when cotnmithe estimated cost at
completion (EAC), the system processes rework s¢gsrfrom normal work
performance to budget.

The system performs the following in its calculatmf EAC:

a) For normal work orders, the system computes EAQralig to the procedure
outlined above. Completed work orders providestagistical basis for the
system’s factored application of over-runs and wndes to the EAC. The
system assumes that any WBS budget not yet assigrogekn and/or closed
work orders will be affected to some degree bycilveent work order budget
performance.

b) If rework is charged against a normal work ordth budget, the rework charges
are simply added to the EAC computed from the nbmaak order performance
EAC forecast procedure. The system assumes thaéiitiget applies only for
normal work, not for any rework charges.

c) If rework is charged against a rework work ortleat has its own budget, that
budget is treated by the system as a rework buaidgt The performance of
rework charges against rework budgets are procdssedework EAC that is
added to the normal work order performance EACdasés.

WBS level budgets should be only for normal workg ghould not includany effort
identified for rework. The WBS level budget maydzpial to or more than the sum of
normalwork order budgets. If the WBS level budget isager than the sum of normal
work order budgets, the system will always assuragplanning has not yet been
completed, but remaining work orders eventually nél added to the project. This
remaining portion of WBS budget will be includedtive EAC calculations and will be
influenced by actual work order budget performanéamation.

Forecasting All Levels of Project WBS

PERCEPTIONdevelops forecasts of final costs at project sumreels higher than the
work orders. Forecasts are generated for theviollp summary levels as defined for the
project by the user:

Total contract

Total project

SWBS cost groups & cost accounts
All defined levels of the PWBS

All defined levels of the company COA
The project work centers

The production trades
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The point of view for which a forecast is made dweiaes what work orders are used for
the analysis. A forecast for a SWBS cost accoulthtause the system to select only the
work orders that are defined for that account.ofe€ast for a level of the PWBS will
cause the system to select only the work ordeliset&for that PWBS level.

One could expect that the total forecasts for @iSAaccounts should equal the total
forecasts for the PWBS and for the COA. Howeves iis not likely to be exactly the
case, because the sets of forecasting factorsajmaby the system for each point of
view can be very different. What this really meanthat there are some points of view
that should be regarded as better than otherefecdsting purposes.

A good forecast may imply that there is some cdesy in the way work has been
executed. Some points of view contain work thah@e consistent and these will have
forecasts that are better than others.

If the SWBS defines engineered systems, such passghtems, each system will include
work from various different production processesif fabrication, assembly and
perhaps even testing. If the cost variance frdmidation proves to be a problem, but
assembly work has stayed on budget, the earlydstsof the SWBS account will be
somewhat negative for assembly, only because tleedsting method uses fabrication
performance to predict the performance of the absework.

Later, when assembly work gets under way, its imgdgperformance will begin to
moderate the negative effects of the earlier falbioo work.

Forecasting for the PWBS also is likely to exhgnime differences in the type of work
being executed. Therefore, PWBS forecasts can $ieniar inconsistencies as for
SWBS accounts.

From the point of view of COA work center perforreanfabrication forecasts are
developed independently from those for assemblkw&ach work center is evaluated
not just on the basis of one SWBS system accounfpb all work orders of other
accounts being worked on by that work center. Ramication performance for any
given account now will be used as a measure obpeence for all other fabrication
work orders. Since one might assume that the wuad&rs for a given work center
describe more or less the same kind of work todreedthis consistency should yield
better total cost forecasts as work for the prageikecuted and completed.

The following are the various forecast reports #adr expected level of forecast
accuracy (they all will agree when the contradt08% finish!):

Work center forecasts are based upon work ordatsate more or less of the
same work processes. This consistency should pecithe most accurate
total cost variance forecast.
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Trade forecasts are based upon work order traderpemnce. Since trades
generally do similar work tasks, the forecasts shobe fairly accurate.
However, since trades actually do different manuii@eg processes (for
example, pipe fitters cut pipe, bend pipe, assemianit, assemble on-board
and test systems), this variety may lead to somesuare of inconsistency in
performance and yield less accurate total tradectmsts.

SWABS accounts that represent engineered systerbased upon work orders
that are defined for the various production proessequired by fabricating
and building them. Account forecasts can suffersesiency problems that
are perhaps even greater than those for the toadealsts. If accounts define
systems that are generally to be built by a spetidide (for example, wash
down system by pipe fitters), the account forecalstaild not be any worse
than what one would expect from a trade forechistwever, if an account
includes work for multiple trades and involvingiaetgence of different
production processes, the forecasts may not belisble.

The SWBS cost group forecast is merely the summaticcWBS account
forecasts defined under that group. The groupcase therefore, is
dependent upon the quality of the individual acdedarecasts. However, if a
poor quality account forecast is relatively smalinpared to other accounts in
the group, the group forecast is not likely to benpromised too much.

The PWBS lower level forecasts, like for assembbes based upon work
orders defined to manufacture and build the defineztim products. Here,
there is some consistency of work, although thezesaveral very different
production processes involved. Forecasts mayftrereot be quite so good.

The PWBS higher level forecasts, like for ship Zrage probably the least accurate,
since these include work across a wide range aheeged systems (SWBS accounts),
trades, work centers (processes), and units (imgualtfit modules, if used). Zone
forecasts are not a summation of unit forecasts.

Automated WBS Level Progress Assessment

Another of PERCEPTION’apabilities as a performance measurement systés i
ability to measure work progress at any summargllef’a project (SWBS, PWBS, COA
work center, and production trade). The basisHese measurements is the labor hour
budget performance of work orders.

Under most circumstanceBRERCEPTIONcomputes progress with the following
formula:

P =100 x (ACWP/EAC),
where

"P" is the progress.
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"ACWP" is its total accumulated labor hours chargedate (actual cost of work
performed), not including reworkyhich contributes to no progress.
"EAC" is the current forecast total labor hourgampletion.

There are numerous special conditions that reqRERCEPTIONO0 make adjustments
that are not apparent in this brief discussion.

Appendix Il provides some comparisons of differergthods for determining progress.

Manual Work Order Progress Assessment

The user may enter a manual progress assessmamyfeork order.

When work orders are closed, they are automatigilign a 100 per cent progress by the
system. If the work order is subsequently re-odettee system automatically sets the
manual progress back to 80%, which the user canrale

With a work order manual progress, the systemanithpute an estimated time (hours)
to complete, or ETC:

ETC = B*(100-P)/100

Where B = work order budget labor hours
P = manual progress

WBS Rollup of Manual Work Order Progress Assessment

When the system performs tReoduction Rollupof labor performance, it summarizes at
all defined project WBS levels the progress as agaeipby the system. It also rolls up
the manual progress figures from the work orders.

The system maintains an historical tracking of qoitbgress assessments. A report of
these progress assessments can be viewed usigmagitecal report. See chapter
Graphics Report$or details.

Earned Value Assessment

Earned value is a measure of progress as relatée taudget. Earned value also is

called Budget Cost of Work Performed (BCWP). lthie amount of the total budget
(i.e., Budget At completion, or BAC) that correlateith progress, regardless of how
much cost was expended to achieve it.
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In simplified terms,
BCWP = [% Progress/100] x BAC

The system measures earned value at all leveledMBS (Contract, Project, SWBS,
PWBS, COA, Work Centers and Trades). The earnkob\&s any of these levels
summarizes cost performance for that level. Anémimeasured against the Actual Cost
of Work Performed (ACWP), it provides a measurgvofk efficiency. The Cost
Performance Index (CPI) is that measure of budijietency:

CPI = [BCWP/ACWP] x 100

When ACWP equals BCWP, work is being performed otget and efficiency is 100%.
When ACWP is greater than BCWP, work is being penfx over running its budget
and efficiency is less than 100%. When ACWP is tekan BCWP, work is being
performed under running its budget and efficierscgnore than 100%.

Trying to measure earned value at the work ordesl leften misses the forest for the
trees. What should be monitored, at the work olelesl, is that a) each work center is
assigned sufficient work to keep it busy and praidecthat b) the work schedule-wise
directly supports later stages of construction, @nithe work orders in general are
keeping to their schedules and to their budgetsrrlhg about their individuals earned
values can waste valuable time, as some work ovd#rise on target, others not. What
is more important is that the overall performante/ark in a work center is measuring
good productivity. If not, go fix the problem. &lsystem provides work order reports
that easily indicate cost and schedule problemsrdpire attention and resolution.

Poor work center performance may be due to an advepact of problems originating
from an earlier stage of construction, poor resewaheduling, engineering problems, or
poor execution of work by the work center. Perfante problems also may be
evidenced by inadequate budgets resulting from pstimates and failure to recognize
the true scope of work involved.

Appendix V provides a variety of graphic reportattehow work center efficiency.
Management should focus on those work centersttiabit biggest concerns and that
are the cost drivers of the overall effort in thggard. These are the work centers that
should be the focus of serious on-going evaluatiomhat can be done to make them
more productive and where process improvement dimiimanagement’s constant goal.

Computing Weeks Ahead/Behind Schedule

Schedule variance is computed®igRCEPTIONrom the following information
compiled by the system:
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Schedule Variance (labor hours) = BCWP - BCWS

BCWS, the budgeted cost of work scheduled, isdted budget planned to have been
expended at the time of the current report datafth By definition, BCWS is the total
budget distributed over time (scheduled). Withmtime phasing of the budget, there can
be no way to determine what portion of the budgeutd be expended by any given
report date. Figure 14-3 illustrates the method.

Figure 14-3: Planned Vs Actual Distribution of Cos

In PERCEPTIONthe labor hour budget is allocated at an elenhétal: the project
work orders, each of which is scheduled either raliyor automatically via the
system’sscheduling functionsPERCEPTIONcomputes the BCWS by scanning all
project work orders and adding the budgets tha¢ Imdanned finish dates prior to the
report date (Figure 14-4). Work orders that hdemmped start dates prior to the report
date, but finish dates later than the report disi® @ntribute to the BCWS on a working
day pro-rata basis.
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Figure 14-4: Cost Distributions Developed From WoOrder Schedules

BCWP, the budgeted cost of work performed, is tri@gn of the total budget earned or
accomplished by the progress made to date on thegor PERCEPTIONcomputes the
BCWP in the following manner:

BCWP = [Progress x BAC]/100
Where BAC is the total budget at completion (suralbfvork order budgets).
PERCEPTIONdevelops the progress using either its automagsigtical measurement

algorithms or manual entries.

Figure 14-5 illustrates the relationships betwe@WE and BCWP.
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Figure 14-5: Measuring Schedule Variance From BCW&d BCWP

Schedule variance can be measured in terms ofiflodi hours ahead/behind schedule
and calendar weeks ahead/behind schedule. Thdwdehariance for labor hours is the
difference between BCWS and BCWP. The variancateEndar weeks measures the
time between the current report date (today) aadithe along the BCWS expenditure
curve corresponding to BCWP. If BCWP is later tihaaay's BCWS, then the project is
ahead of schedule; the project has accomplished that what was planned. The
obverse is the case when BCWP is earlier than tddsy has been accomplished than
planned and the project is behind schedule.

The process for determining where BCWP occurs albadime-phased BCWS curve
requiresPERCEPTIONoO develop the BCWS curve from the budgeted woders in

order of their planned schedules. The system ltegms its scan in both time and budget
until the cumulative budget along this curve equladésBCWP (interpolation is normally
required). At that point, the BCWP time date cardbtermined. The figure of weeks
ahead/behind schedule is the difference betwesrBBIWP time date and the current
report date.

The system also must make special checks for théittons when performance adf
screen
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a) If no work has been performed (BCWP = 0.), yet asoee of BCWS has been
planned, the weeks schedule variance is simpldifference in dates between
the earliest planned start date of the work ordadsthe present report date.

b) If no work has been performed (BCWP = 0.), and @S has been planned,
then there is no schedule variance to date.

c) If work has been done, but not yet all completed iithe current report date is
later than the last planned work order finish dtdten the weeks schedule
variance is the difference in dates between theentireport date and this last
planned finish date. The system assumes that@w®does not change from
this last planned finish date to the current regate. In fact, the BCWS will
remain constant at the BAC.

d) If all work has been completed (BCWP = BAC), anyek®schedule variance
will be recorded as the final.

SPECIAL NOTE All calculations of time are performed in terofsvorking days, not
calendar days. This requires the system to elirmiath non-working weekends
(depending upon the specified work-week) and atgped holidays. The equivalent
weeks ahead or behind is merely the total workisgsdhead or behind divided by the
specified number of working days per workweek.

Performance Indexes

While the majority of budget and schedule perforogameasurement information is
expressed in absolute terms of labor hours, cests,performance also can be measured
in relative terms using a variety of performanadeixes. These indexes allow relative
performance between different projects to be coetpdirectly even though the projects
may differ significantly in terms of scope of worka general, a ratio that has a value
equal to 1.00 indicates cost that is on budgetaaradi schedule. Ratios that are less than
1.00 indicate cost problems, while ratios gredtant1.00 indicate performance that is
better than plan. Therefore, performance indeaeshe considered a direct measure of
cost and schedule productivity.

The system generates the performance indicestor tzours, labor costs, material costs

from material data generated directlyPgRCEPTIONand for total direct costs (labor
plus material).

The system computes several different performamiexes:
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CPI, the Cost Performance Index, measures curotinlecost relative to the
earned value of this cost:

CPI = BCWP/ACWP

TheCPlis a measure of how well the project's labor eriares are meeting
planned budgets in accomplishing stated progrAsSPI equal to 1.0 indicates
that labor is on budget and accomplishing the megyplanned for the labor hours
expended. ACPI of less than 1.0 indicates a budget problem; taaymabor

hours are being expended without accomplishingtbgress planned to be
gained from the expenditures. GPI greater than 1.0 indicates a budget savings;
equal progress is being made, but with fewer |dloors.

SPI, the Schedule Performance Index, measuresithent earned value relative
to the expenditure plan:

SP1 = BCWP/BCWS
The SPI is a measure of progress. IR¢is a measure of how well the project's
labor expenditures are meeting their planned sdeediAnSPIlequal to 1.00
indicates progress is being made according to pldischedules. A8Plless

than 1.00 indicates that progress is falling behimedplan, while aisPIgreater
than 1.00 shows progress ahead of schedule.

SCl is the Combined Cost and Schedule Performarx|
SCI = CPI x SPI

FCPI, the Forecast Cost Performance Index, meathedsrecast final cost
relative to the total budget:

FCPI = BAC/EAC
The FCPI is similar to the CPI, but measures thedast final cost at completion.

CSPI, Current Schedule Performance Index, measueasite of actual cost
relative to the expenditure plan.

CSPI = ACWP/BCWS
If the value of CSPI is greater than 1.00, actoals are being expended at a rate

that is greater than what has been planned. Taysindicate a cash flow
problem if the project contract has a fixed paynsatiedule.
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CCPI, Combined Cost Performance Index, providesnabined cost and schedule
index:

CCPI = 1/2 CPI x (1. + SPI + SPI x([BCWS-BCWP]/BAC)

TheCCPlis a measure of the combined cost and scheduierpemnce. ACCPI
less than 1.0 indicates general cost and scheeéudlermance less than planned; a
CCPI greater than 1.0, better than planned.

TCPI, To Complete Performance Index, measures éost performance
forecasts:

TCPI = (BAC-BCWP)/(EAC-ACWP)

The TCPI indicates the efficiency level requireddompleting the WBS level at
the current estimate at completion (EAC). For eplama TCPI of 1.15 indicates
that work now must be executed at an efficiencgllef 115% in order to
complete the WBS level at this latest estimated absompletion.

Trend EACs and Forecast Schedules

PERCEPTIONlso predicts trends developed from evaluatiorte@fBbove performance
analysis across a range of time of a contract. rébelting trends are provided as
additional insight of how performance is changifog,better or worse:

Trend EAC
Trend weeks ahead or behind schedule
Trend completion date

The system computes EACs and assessments of selvelgethever time charges are
entered, work orders are closed, and/or budgetplamthed schedules are modified. The
system process that performs these calculatiahe isystem rollup. The rollup also
stores the results of these calculations on therlyidile that the user can review to
observe changes in progress and costs as the fouojedds.

Each time a rollup is performed, the system congptite EAC and an assessment of
weeks ahead or behind schedule. These two valliesavwy from week to week,
depending on how well production is performing tmlgets and planned schedules week
to week.

Large variations of the EAC typically are not deyed by the system. This is due to the
system’s method of calculating the EAC that modes&iarly budget variances with the
underlying idea that management will appreciatéyemarnings of problems, but have
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the where withal to implement timely correctiveians. That means the system places
more credibility on remaining budgdtsan_earlyover/under-runs. However, as progress
advances, the system places less and less crigdibn the remaining budgets, when
finally at the end of the project, you are stuckimthe full measure of the over/under-run.

The computed weeks ahead/behind schedule is basedearned value of work order
budgetsand_planned schedule$here is no attempt to moderate the conclusioade to
these calculations. If work order budgets arecoosistent, then the earned value will be
off target. If planned schedules are not being then the period of time that the earned
value is suppose to be achieved will be off target.

To provide additional information about the schedtihe system forecasts a final project
date by adding or subtracting the weeks aheadlontéeschedule to the planned final
date of the project. In this case, the planneal filate of the project is the very latest
planned finish date of the project work ordersite f

NOTE: If not all of the project work orders have y@®be planned and
scheduled, a dummy work order with a realistic pkeah finish date should be
put into the system so that the forecast final daleedate can be realistic for
the project.

After each rollup, the current EAC and the curmeatks ahead/behind schedule are
stored on the project’s history table (Appendix I).

The current EAC and weeks ahead/behind is onlyap shot of performance at the date
of the rollup. These values do not provide anyitamthl information such as are things
improving over time or getting worse. For this gidtial information, the system
develops trends.

Besides the current EAC and weeks ahead/behindislehehe system computes trends
of these values. These trends are computed gtoictthe data results stored on the
project history table. For example, if the EAC otlee course of weeks is steadily
increasing, the system attempts to predict whaE#E€ ultimately will be at 100%
progress.

The trend calculation uses the historical data sogf EACs and their corresponding
actual progress at each point in time recordetienhistory table. The trend calculations
develop a regression formula through these histbdata points of progress and EAC.
The system then uses the formula to compute agieedEAC at 100% progress. This
process, however, applies a weighting factor tchgamint. The earliest point has the
least weight and later points carry increasinglgvner weights. In this way, the most
recent EAC has the most influence on the trend.
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Figure 14-6: Computing a Trend EAC at Projected A00% Progress

A similar set of calculations also are performedimmweeks ahead/behind schedule.

From Figurel4-6 above, trends require either eoresde number of data points or a set
of data points that do not have large variatioomfrollup to rollup (progress). The
mathematics used by the system are relatively sirspth that data sets that are less than
these general requirements will likely produce dregsults that are not realistic.

For example, if only a small number of data poarts available in the history table and
that current progress is very small (less thaneii@gnt), even small variations of EACs
will produce relatively large trends forecast a@¥progress. The following Figure 14-7
provides an example.

At early stages of the project, trends probablyusthaot be considered very reliable
indicators. However, using the current valuesltieguform the last rollup should
provide reasonably good indications of how perfarogais adhering the early plans and
schedules.
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Figure 14-7: Computing a Trend Without Sufficient idtorical Data

On the other hand, if there are very large swirfgSACs and weeks ahead/behind
schedule, the trends also may be unrealistic. 8uratic behavior of data will occur
when plans and schedules are changing repeateeiytitar course of the project, or there
is little adherence to these plans and schedulgsdduction. These are situations where
determining a trend more likely becomes a dubicgsase. See following Figure 14-8.

Under these situations, much better planning ahddding should be implemented as
quickly as possible, and management should place stongent attention towards
making sure that these plans and schedules aeerteh
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Figure 14-8: Computing a Trend from Inconsistent Bliorical Data

FAQ: The project is 90% completed, and the trend empletion date is through the
roof

The system computes two different estimates forgtetion: the current projected
completion date and the trend completion date.

The current projected completion date is basedherctrrent weeks ahead/behind
schedule (described above) applied to the planneshfdate. Each week’s rollup saves
these projected completion dates, as well as thgated progress, in the history file.

The trend calculation uses this set of projectedsdand progress values and applies a
regression formula through this set of data to neakextrapolation of where the project
finish date seems to be going when progress fimalghes 100%. The trend weights the
data; most recent variances get more weight, sextrapolation is influenced much less
by early data than the most recent. In fact, teedweeks uses only the last 10 data
points and ignores all earlier ones in its cal¢ates. If the recent data exhibits values
that are increasing, the trend will point to a higlue.

The historical data of the project in question sb@plateau of not much work done over
the past six weeks. This means that during thesghaed rollups, virtually no progress
was achieved, and the schedule slipped from alsvotvzeeks to 5 weeks. This is a large
amount of schedule slippage over a relatively speriod of time.
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The trend calculation uses this data, which exbibitarge increase over a short period of
time. While only 10% progress remains, the ragmplistic linear regression formula
points to a very high completion date at 100% peegr

At this point in time, the current projected finidate may be more realistic. It is not
influenced nearly so much by the growing spikehateénd of the project. However, this
current projection will also go by the boards i ttate of progress is not picked back up
to speed. When there is lack of progress, it'®ady’s guess as to when the project will
be finished.

Confidence in Computed EAC

The system provides a confidence factor for thepaaed EAC (hours). This factor is a
composite of several component considerations:

Feosed = confidence from extent of closed work;
Fopen = confidence from extent of open work; and
Foert = confidence from consistency of closed work.

The first component of EAC confidence.kq l00ks at the number of closed work
orders (based on their budgéts)f all work orders are closed, then the level of
confidence of this consideration should be 100#gesno additional work is available
that would increase the risk that the EAC mightgfea On the other hand, if there are
no closed work orders, there should be no confide¢nat the EAC has any valid basis of
completed work. Figure 14-9 presents the levelooifidence in the EAC attributed to
the extent of closed work orders. The formula usecbmpute FoseqiS the following:

- 0.2
I:closed - I:)closed

Where
Poosed = the progress earned from closed work orders

3 Like EAC calculations, the confidence level caktidns includes any over-run , but open, work csdier
the statistical data set of closed work orders.
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EAC Confidence From Completed Work
Confidence = PC"0.2
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Figure 14-9: EAC Confidence Attributed To Extent OCompleted Work

A second component of EAC confidenceg,ek looks at the number of work orders
(based on their budgets) that have started, buireapen. It is assumed that the greater
the number of work orders started and remain ofmenhigher the risk that the EAC will
remain steady. This is especially true when waders remain open for long periods of
time; they tend to collect many more hours thahely were expedited and completed
without interruptions. Figure 14-10 presents theel of confidence in the EAC

attributed to the extent of open work orders. fidrenula used to computeyfzsis the
following:

(Popen*Popen)
Fopen = (1-Rypen * €

Where
Popen = the estimated progress earned from open workrsrd
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EAC Confidence From Open Work

Confidence = (1-Pl)*e” (PI*PI)
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Figure 14-10: EAC Confidence Attributed To Extentft@pen Work Orders

The system uses the budget performance of closddagaa primary measure for
computing the EAC. If there has been a high degfeerformance consistency of the
closed work orders, whether on budget, under-runyer-run, is would be assumed that
an EAC based upon this performance should be velgtieliable.

Therefore, a third component of EAC confiden€g., considers how consistent have
closed workers performed to their budgets. To bigvthis level of confidence, the
system computes the statistical probability forE#C. The basis for this probability is
the statistical performance of closed work ordérkis analysis computes the standard
deviation of performance, the mean variance, aad theasures the probability of the
EAC from this information as presented in Figurell4

The standard deviationeseq Of closed work order budget variances is computethé
following equation:

closed = SQRT var’— var* var]
Where
var = sum of [(ACWRosed— BACciosed/BAC10sed
var’ = sum of [(ACWRsed— BACeiosed/BACui0sed
BACGsea = sum of closed work order budgets
BACiosed = a closed work order budget
ACWRpseq¢ = actual charges to a closed work order
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The mean variance is computed as follows:

closed = var/ BAGiosed

Standard Normal Distribution
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Figure 14-11: Standard Normal Distribution

Now, looking at how well the EAC fits this perfornee criteria, the EAC variance, X, is
computed as follows:

X = (EAGotal — BAGota)/BAGotal

Where
EAGotal = computed EAC for the WBS level
BAGotal = the total budget for theWBS level

The standard normal distribution has a mean of aatba standard deviation of 1.0. To
relate this EAC variance to the standard normadtidigtion, the statistical z-value is
computed as follows:

Z = (X - closed)/ closed

From the normal distribution relationship preseriteBigure 14-12, the EAC confidence
based on consistency of closed work budget perfioceaan be computed. To simplify
the calculations from this complex function, thefidence is computed using the
following approximate relationships:

IfZ<=0,  Fper =[0.0164*Z° + 0.156*Z + 0.4904*Z + 0.5107] + 50%
IfZ >0,  Fper =[0.0164*Z%- 0.156*Z + 0.4904*Z + 0.4893] + 50%

These equations fit the actual normal distribufiomction to within 99.95%.

203



Chapter 14: Automated Progress & Cost Forecasting

Standard Normal Distribution
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Figure 14-12: Testing Confidence Of EAC Based Oratitical Analysis Of Closed
Work Performance

Note that the compute X will always be less thages. PERCEPTIONill always

provide an EAC that varies from the BAC that is stimmg less than the actual budget
variance of closed work orders. This process assuhat there remains some credibility
of remaining budgets, although that credibilitysijigtes as more work orders are
completed. Then, the system accepts more of tlialdmudget variance for the EAC
calculation. Therefore, the formulas for computtg; will always yield figures that are
less than 50% until the entire WBS level has besnpieted

The composite confidence from all three of thes#idence components is simply their
average:

I:comp = (Fclosed+ l:open'*' I:perf)/-?’

When the WBS level for which the EAC has been caexbis finally completed (i.e., all
of its work orders closedFcompiS assumed to be 100%.

For several higher levels of the WBS (such as iMBS Group), the composite
confidence is computed as the weighted averagensrllevel confidence factors (such
as the SWBS Accounts). The basis for the weighsnbe lower level budget hours.
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Confidence in Trend EAC

The system provides a confidence factor of the adethEAC trend. It is the value of
the residual errors of the least squares fitteslectw the actual historical set of EAC
period values.

Confidence In Trend Weeks Ahead/Behind Schedule

The system provides a confidence factor of the edatpweeks ahead/behind schedule
trend. Itis the value of the residual errorshef keast squares fitted curve to the actual
historical set of weeks ahead/behind schedule gpeatues.

Interpreting Confidence Factors

As described above, the system provides confid&auters for a variety of performance
information that the system estimates for the driti@project. The question then may
be, how does one interpret the confidence factothiese predicted estimates?

Clearly, a very low confidence factor should givee@ause to consider the likelihood
that predicted estimate is based on either verichigeor inconsistent information. As
such, the actual performance may very well endaipgfar off the mark from what the
system currently is predicting.

On the other hand, a very high confidence factoukhbe an indication that the estimate
should be very close to what will eventually be thse at the end of the project.
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The following table offers ranges of confidence aod to interpret these measures.
Confidence levels above 70% are usually indicadbreasonably acceptable predictions.

Quality Of
Performance
_ Typical Project Feedback
Confidence Interpretation Completion Status Information
No Feedback Data
0% No Firm Confidence Not Started Available
Minimal Feedback
1% - 20% Extremely Low Confidence|Just Started Available

Getting Well Beginning To Get
21% - 50% |Low Confidence Underway Good Feedback
More Feedback
Gives Higher
51% - 69% |Average Confidence Half Way Completed |Confidence
Good Amount Of
Beginning Final Performance
70% - 80% |Acceptable Confidence Phases Feedback

80% - 99%

High Confidence

Nearly Completed

Feedback Telling
Most Of The Story

100%

Total Confidence

Completed

Feedback Complete

Figure 14-13: Interpreting Levels of Confidence
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Chapter 15: Scheduling With MicrosoftProject

See the user manud?ERCEPTIONnNtegrated Planning & Scheduling,” the chapter
“Importing Microsoft Project Schedules” for details
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Appendix I: The WBS History Table

The WBS history table collects cost and scheduatistinformation for every level of a
project WBS. The system places this data wherevell-up is performed for a project.
The time stamp for these history records are the ofethe rollup.

The contents of the WBS History table can be viebsedlicking onLibrary/WBS
History from the main menu (Figure I-1). The menu prosidelections as the WBS

level to view, from contract to project down thréwgjl possible levels of a project’s
WBS.

Figure I-1: Viewing the Contents of the WBS Histoflable

Then, click on the data retrieval button on thdlian The system will provide a
selection window for the user to choose the cotifyemject (Figure [-2).
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Figure I-2: Contract/Project Selection Window

The system will retrieve the history data for WeSdl specified, placing it into the
history worksheet (Figure -3).
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Figure I-3: Sample WBS History Data Worksheet

The user may edit the data in this worksheet and gdack to the database.

The contents of the WBS History data worksheeg #kyPERCEPTIONvorksheet, can
be copied and pasted to a spreadsheet such assbftdEXCEL If the user elects to
make the copy using tRERCEPTIONbulk copy function from the main menu
(File/Bulk Copy, the system will inquire as to whether or notucoh title headings also
are to be copied. The column headings that areed@ve not what are visible in the
worksheet. Figure I-4 is a table that describese¢theadings, where

BAC is the total budget

ACWP is the total charges recorded to date

BCWS is the amount of budget planned to be expetalddte
BCWP is the amount of budget earned on the basstagl progress
EAC is the estimated total cost at completion
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Data Field Contents of Data Field
contract_id Contract ID
proj WBS Level ID (i.e., Project ID)
ondate Rollup Date
bhours BAC: Labor Hours
bldols BAC: Labor Cost
bmdols BAC: Material Cost
bodols BAC: Overhead Cost
ahours ACWP: Labor Hours
aldols ACWP: Labor Cost
amdols ACWP: Material Cost
aodols ACWP: Overhead Cost
bcwshrs BCWS: Labor Hours
bcwsdol BCWS: Labor Cost
bcwsmat BCWS: Material Cost
bcwsohd BCWS: Overhead Cost
bcwphrs BCWP: Labor Hours
bcwpdol BCWP: Labor Cost
bcwpmat BCWP: Material Cost
bcwpohd BCWP: Overhead Cost
eachrs EAC: Labor Hours
eacdol EAC: Labor Cost
eacmat EAC: Material Cost
eacohd EAC: Overhead Cost
prog Automated Computed Progress
manprog Rolled-up Manual Progress
mrlhrs Management Reserves Labor Hours
mridol Management Reserves Labor Cost
mrmdol Management Reserves Material Cost
mrodol Management Reserves: Overhead Cost
matpay Material Cost - Paid
matcommit Material Cost - Committed
matpurch Material Cost - Purchased
matrecv Material Cost - Received
mataccept Material Cost - Accepted Delivery
matused Material Cost - Used
rhours Rework Labor Hours
rdols Rework Labor Cost
rmats Rework Material Cost
aheadwks Weeks Ahead of Planned Schedule
trendeachrs Trend: EAC Labor Hours
trendweeks Trend: Weeks Ahead
trendfinish Trend: Finish Date

Figure I-4: WBS History Data Fields
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Appendix II: Sizes of Primary Data Fields

For details see the user manual “Getting Startetth RERCEPTION’
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Appendix Ill: Comparing Progress Assessments

There are various methods for measuring work pssgré&igure llI-1 illustrates three.

Measured Progress

80.00

70.00

60.00

50.00

"PERCEPTION Progress"

4000 +— ¥ < |77 M anual Progress

— R ea| Progress
(ACWP/Cur.EAC)

30.00

20.00

Percentage Progress Complete

10.00

12/06/ 01/25/0 03/15/0 05/04/ 06/23/ 08/12/ 10/01/0 11/20/0
99 0 0 00 00 00 0 0

Figure IlI-1: Comparing Progress Measurement Methed

Historically, thePERCEPTIONorogress tracks very closely to good manual pssgre
assessments, often the two methods varying byaféy percentage points. A clear
benefit of thePERCEPTIONprogress is that it is free, while the manual pesg is not.

As the project nears its final state of completi@hprogress figures should be

converging to 100%.

PERCEPTION Progress:

This is the progress based on the method desanb@bapter 14. It is strictly an
automated approach to measuring progress that itaikeaccount both completed work
orders and an assessment of in-process work oréeogiress achieved from completed
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work orders is the percentage that the complete#t waler budgets comprise of the total
budget for all work orders. Progress estimatedrfgarocess work orders is based on the
charges to date to these in-process work ordetseffiects of over-runs or under-runs
experienced from the completed work.

Manual Progress:

This is progress based upon a manual assessmeatstatistical formula. Like the
PERCEPTIONprogress, the manual progress takes into accathtdompleted work
orders and an assessment of in-process work oréeogiress achieved from completed
work orders is the percentage that the complete#t waler budgets comprise of the total
budget for all work orders. However, for progrestimated for in-process work orders
require a physical review of those work ordersissually is a subjective assessment,
which requires expensive labor resources to asoerta

Since the manual progress assessment is subjettivien is not very accurate,
especially when individuals charged with makingsthenanual assessments are busy
with other responsibilities. The manual assessmaksotoften suffers from not being able
to measure all in-process work orders at the sapraent in time. When time charges
continue to be collected, earlier assessmentdailbme obsolete, yet these figures are
rolled together with more timely assessments ieotd obtain an overall progress figure.

Real Progress:

Real progress is simply using the following formula

Real Progress = ACWP/Final Total Cost
Prior to knowing the final total cost, the estimateeompletion (EAC) can be used. Real
progress can be reconstructed back in time atwsstages when ACWP was collected.

This provides a means for measuring how closebrimt assessments of progress
actually were when they were assessed.

Tracking Progress Tutorial:

A training tutorial for graphically tracking progreis available using the MS PowerPoint
file named PERCEPTION WORK-PAUTracking Progress & EAC-Tutorial.pps.”
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Appendix IV: Comparing Estimates At Completion

Estimates At Completion, or EACs, are always subjetconsiderable discussion.
There is no silver bullet formula that is so gobdittit accurately predicts the exact final
cost of a project from day one through to the entth® contract. There are too many
unknowns, and there are too many conditions thatbange over the remaining time of
a contract.

Nevertheless, the EAC should provide managemehtavitindication of whether or not
the contract is headed in the right direction dr mtether it will be profitable or not.

The EAC should be realistic, neither too optimistior too pessimistic, unless, of course,
the facts at hand warrant otherwise. If earlyhim project the EAC varies too much from
the total budget, there is an all-too typical reacfrom project managers that the EAC is
unrealistic and not credible. On the other harRiC& that jump quickly over a short
period of time also suffer from being regarded maalistic and not credible. What's
needed, therefore, is an EAC that reflects cupernfiormance, reflects changes being
made that affect costs, yet does not change radicain one period to the next.

As described in Chapter 14, “Automated Progresso&t@orecasting,” the
PERCEPTIONEAC is based on an objective assessment of the the performance of
costs incurred to date relative to their earnedevéludgets. However, this method also
takes into account the current progress. The ystederates the influence of budget
variances upon the EAC when progress is smallapplies increasingly more influence
upon the EAC as progress advances. HBRCEPTIONEAC, while recognizing the
variances early, provides management with somefiben¢he doubt that budget
problems can be corrected prior to the completicth® contract. This benefit, however,
becomes less and less if variances continue topbbetdem.

The PERCEPTIONEAC has been in use since the mid-1970s and traslarecord of
being more accurate and reliable than other methesgiecially those manually devised.
Project managers typically do not like to acknowledhat there are problems, especially
when they are exposed in terms that may predicinanccessful contract. It is critical,
therefore, that managers understand that the EAGlysan estimate, but that it should be
providing early indications of problems that shontit be ignored or glossed over
without serious corrective actions.

The following Figure IV-1 presents examples of sad methods of EACs developed
over the course of a contract.
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Tracking Various EACs
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Figure IV-1: Tracking different Estimates At Compt®n

The figure tracks the following EACs methods:

Total Budget (Budget At Completion, or BAC):

This is the baseline from which overall cost parfance must be measured. Note that the
figure shows the BAC risings at points about 20% a0% progress. This shows that the
BAC can vary, up or down, over the course of thetieart.

The PERCEPTION EAC:

This is the EAC developed based on the statistehods described in Chapter 14.
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The PERCEPTION CPI EAC:

This is the EAC developed as follows from the Geastformance Index (“CPI”), the ratio
of Budgeted Cost of Work Performed (BCWP) and tletual Cost of Work Performed
(ACWS):

BCWP = BAC xPERCEPTIONProgress

CPI  =BCWP/ACWP

EAC =ACWP + (BAC-BCWP)/CPI
The CPI EAC can vary erratically over the courséhefproject. At early stages of

progress, the CPI EAC can suffer from very largeng&/from even small changes in the
CPL.

The PERCEPTION SPI EAC:

This is the EAC developed as follows from the ScitedPerformance Index (“SPI”), the
ratio of Budgeted Cost of Work Performed (BCWP) #melBudget Cost of Work
Scheduled (BCWS):

SPI  =BCWP/BCWS

EAC =ACWP + (BAC-BCWP)/SPI
As with the CPI EAC, the SPI EAC can vary erraticalver the course of the project. At

early stages of progress, the SPI EAC can suffen frery large swings from even small
changes in the SPI.

The PERCEPTION SCI EAC:

This is the EAC developed as follows from the ScitedCost Index (“SCI”):
SCI  =CPIx SPI
EAC =ACWP + (BAC-BCWP)/SCI
As with the other performance index methods, theESAC can vary erratically over the

course of the project. At early stages of progries SCI EAC can suffer from very
large swings from even small changes in the SCI.
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The PERCEPTION Trend EAC:

This is the Trend EAC developed based on the metHedcribed in Chapter 14. It uses
a regression formula applied to the EAC figureseligyed at different points in time as
the project advances progress-wise. The formulghiethe most recent EACs more
heavily than earlier EACs. The regression formb&n extrapolates an EAC from the
current progress figure out to 100% progress.

The Trend EAC can react more quickly than BERCEPTIONEAC as it tries to
anticipate a final direction for the incrementahnfges in the EAC. At early stages of
progress, the Trend EAC can suffer from very laagengs as even small changes in the
EAC can result in very large trend values extragaldoo far into the future at 100%
progress.

Nevertheless, the Trend EAC can be a useful measpecially if cost performance is

not steady. It also can indicate if changes madmprove performance are showing
signs of success or not.

The Manual Progress EAC:

This is an EAC computed as follows:

Manual EAC = ACWP/Manual Progress
This EAC generally is unreliable particularly whéine manual progress assessment is
guestionable and progress is small. It also canltren large swings in values over short

periods of time where it may be difficult to coatd a correct relationship between
ACWP and Manual Progress.

Tracking EAC Tutorial:

A training tutorial for graphically tracking EAC &vailable using the MS PowerPoint
file named PERCEPTION WORK-PAUTracking Progress & EAC-Tutorial.pps.”
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Appendix V: Measuring Work Center Efficiency

An important task for shipyard management is tcstamtly monitor shipyard
performance. Not only should work be monitoredeiach and every project, but also for
each and every production process. These procelssesdy specific types of work being
performed, and when there are problems with a gmdhere will be problems with the
project, and usually with other production processeheduled further in time.

Measuring Work Center Efficiency

Measuring work efficiency by project WBS (SWBS &WBS) is important in identifying
cost and schedule problems. However, it is equiaportant to measure the efficiency
of the production processes involved in the project

The system produces a variety of work center perémice reports useful for tracking
performance by work centers. Figure V-1 presempsaphical report that displays
relative work center cost efficiency. The effiatgris determined from the following
formula:

Cost Efficiency = Earned Value/Actual Cost
= BCWP/ACWP

Work Center Current Labor Hour Efficiency
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Figure V-1: Work Center Labor Hour Efficiency

An efficiency of 100% indicates work is being exesxlion budget. Efficiency greater
than 100% indicates that work being executed ubhddget. Efficiency less than 100%
indicates an over-running situation.
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Measuring Work Center Schedule Performance

PERCEPTIONmMeasures a work center’'s schedule and how fawtink center is
performing off the plan.

Figure V-2 shows schedule variance in terms ofrcide days. This information
provides a quick indication where there are theensignificant schedule bottlenecks that
affect not only overall schedules, but impact castsvell.
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Figure V-2: Work Center Schedule Performance Varie@

Figure V-3 presents a graphical report that displ@jative work center schedule
efficiency. This efficiency is determined from tfelowing formula:

Schedule Efficiency
= Earned Value/Budgeted Cost Work Scheduled
= BCWP/BCWS
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Current Work Center Schedule Efficiency
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Figure V-3: Work Center Schedule Efficiency

An efficiency of 100% indicates work is being exexlion schedule. Efficiency greater
than 100% indicates that work being executed abéadhedule. Efficiency less than
100% indicates a behind schedule situation.

Identifying Problematic Work Centers

For large-scale operations, maintaining attentioddtailed problems can be a daunting
process. Itis important, then, to be able tqsetities to enable management to at least
focus on resolving the major problems.

Figure V-4 presents a survey of work center pertoroe and identifies how each has
contributed to the overall savings or loss of thgjgct. Some work centers are more
involved than others in executing the scope of wadr& project. However, regardless of
the planned scope of work, there may be other werkters that are major contributors to
the overall project profit or loss.

Centers that are big contributors to a projectss leequire management’s most immediate
attention to determine the cause of their costlprab and their solutions.
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Work Center Contribution to Total Project
Savings/Losses
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Figure V-4: Work Center Contribution to Total Prof Savings/Losses

Measuring Significant Production Process Cost Drivies

Figure V-5 presents the degree that each work ceatdributes to the overall scope of
work.

When management focuses on process improvementpnegthese major work centers
should receive the most attention in developing mews to drive down costs and
shorten process schedules.

These are the centers where improvements are ligajgnerate the most benefits for the
company.
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Work Center Cost Drivers
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Figure V-5: Work Center Cost Drivers
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Appendix V1. Measuring Work Order Performance

While PERCEPTIONmeasures performance at all defined WBS levetsbject, it is
equally important to monitor performance at the kvarder level of detail.
PERCEPTIONcollects detailed information of work orders, thedists and schedules.

The system provides an analysis of user-selectekl @rders to measure work order
performance in terms of both cost (labor hours) scitedule. This analysis can highlight
the more significant problem areas, so that managepan better focus their resources
on resolving them early and with greater effecteen

Overall Work Order Performance

PERCEPTIONsummarizes overall work order planning status &qrenance as
illustrated by the following set of graphics (FigwI-1 through VI-4).

Overall Work Order Planning Status

300

253

250

235

200 4

150

100 +

Number of Work Orders

50

18

: [ ] :

Total Number of Total Authorized For  Total Not Authorized Total Without Total Without Start Total Without Finish
Work Orders Work For Work Budgets Schedules Schedules

Figure VI-1: Status of Work Order Planning
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Overall Work Order Performance Status
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Figure VI-3: Status of Work Orders In Production
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Overall Work Order Performance Status
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Figure VI-4: Summary of Work Order Labor Hour Perfanance

Completed Work Order Performance

As a special subset of work orders, the followingpdpicssummarize performance of
completed (closed) work orders (Figure VI-5 throdgB).

227



Appendix VI: Measuring Work Order Performance

Completed Work Order Performance Status
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Completed Work Order Performance Status
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In-Process Work Order Performance

As a special subset of work orders, the followingpdpicssummarize performance of in-
process (started, not completed) work orders (Eiyir8 through VI-10).
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In-Process Work Order Performance Status
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In-Process Work Orders Performance Status
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Figure VI-10: Labor Hours Performance of In-Procesé/ork Orders
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Un-Started Work Orders

As a special subset of work orders, the followingpdpic (Figure VI-113ummarize the
status of work orders not yet started.
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Un-Started Work Orders
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Figure VI-11: Performance Status of Un-Started Wofrders

Work Order Schedule Performance

An important part of the analysis is the schedwWdggymance of the work orders. The
following figures VI-12 through VI-16 present van® analyses of work order schedule
performance.
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Average Work Weeks Duration
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Figure VI-12: Work Order Average Work Week DuratioBtatus
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Work Order Late Schedule Status
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Figure VI-14: Measuring Work Orders Days Late Fromlanned Schedules

Work Orders Early Schedule Status
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Figure VI-15: General Status of Early Work Orders
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Work Order Early Schedule Status
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Figure VI-16: Measuring Work Orders Days Early Frorflanned Schedules
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Glossary

For details see the user manual “Getting Starteld RERCEPTION.

References

See the user manual “Getting Started VAERCEPTIONR for details.
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