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Chapter 1: Introduction

Chapter 1: Introduction

Good planning and scheduling helps ensure that wamkoe performed at the most
productive stages of a project. The most prodeatisually translates into lower costs
and faster overall project completion schedules:. the shipyard, a build strategy that
tries to maximize work performed on unit and onckloan result in significant cost
savings. These are far more productive stagesrwdtauction, while on-board work is
usually the least productive, cost-wise and scleeduse.

However, in order for the most productive stagdsewiable, all resources need to be
planned and scheduled in support of such a buidegty. This means that facilities,
labor resources and material requirements need tmbrdinated and be readily available
at those critical periods of time where the momdprctive stages of construction are
possible. This also means that all supportingrmfdion, such as engineering, needs to
be completed and be of high quality to minimize plogential for costly rework and
delays.

Production schedules usually begin by selectingsired build strategy, such as deciding
the degree that pre-outfit hull block constructispractical and how much out-sourcing
of work promises the most cost and schedule benefitimary production processes then
are scheduled according to the project’s set efiimt products (assemblies, blocks, etc.).
Following this, material requirements are identlfte the production schedules, and
these schedules set the delivery requirementsui@hpse orders. If there are constraints
in available facilities, labor resources and/orghasing schedules, the production plan is
modified to accommodate the constraints and mirempioblems that would likely occur
when these resources cannot be satisfactorily ouatetl.

The Perfect Production Plan

Prior to the execution of new contracts, shipydehpers strive for the perfect

production plan. This is one that minimizes castd schedules, balances resources, and
satisfies all customer requirements. Unfortunatiflg perfect plan usually becomes
imperfect even before it hits the production floor.

The reason why there is no perfect plan is thatifakly schedules must change.
Successful planners deal well with changes andaaark plans quickly. But the more
there are changes, the workload on the plannersases and the higher the levels of
stress upon them.

What often happens then is that the production elenves into a decidedly imperfect
one, sometimes resulting in lost efficiencies ioduction, even losses on the ledger sheet
and dissatisfied customers.
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One important aspect of the planning process istterstand the root cause of change.
Spending time examining the cause for changesjrigdkr the root of the problems and
correcting deficiencies often can minimize the rieganet impact that changes may have
upon the shipyard.

It is important to distinguish the controllable t@ause from the uncontrollable, and to
understand if the cause is created within the argéion or by customers or suppliers. It
is easier to address a scheduling problem wheoahge is internabut externally caused
changes must be addressed as well.
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Chapter 2: Planning and Scheduling WithPERCEPTION

PERCEPTION is a total shipyard planning and management sy&tgure 2-1). Itis
designed to improve the management of project ressutheir costs and schedules. The
system is flexible for managing labor, material anbcontract resources across a wide
range of projects:

New construction

Overhaul and repair

Engineering services

Plant maintenance and overhead
Research and development

arwnE

Figure 2-1: The PERCEPTION Production Planning & Mnagement System
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PERCEPTIONaIso provides significant benefits by improving thanagement of
various level-of-effort activities such as prodootsupport, overhead, and plant
maintenance operations.

PERCEPTIONsupports both commercial and government conteaiirements for
project cost and schedule performance measuremgoiting.

System Benefits Using Planning & Scheduling Featuse

PERCEPTIONbffers the following special benefits in the aré@lanning and
scheduling:

Simultaneous processing of preliminary planningkpges with actual
production work packages.

Automated schedule network updating and impactyaisabf actual production
performance information.

Maintenance of baseline schedules for continuohedide performance
measurement reporting.

Summary schedule reports to aid management in &vaduperformance.
Complete production work package detail visibibfyschedule performance.

Specialized reporting options to limit informatitmselected areas of interest
and levels of detail.

Automatic impact analysis of project change ordéesign modifications, and
production alternatives.

This document describes the general approach fiog ®cRCEPTIONo plan and
schedule projects. WhiRERCEPTIONwork orders and material requirements can be
scheduled manually, this document describes scimgdpitocesses that are automated
using a combination df1S ProjectandPERCEPTION

The user is referred to the SPAR manual, “Gettitagt&d withPERCEPTION, which
describes how to navigate about the system andde®instructions on how to enter
data and generate reports.
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Another SPAR document, “Planning New Ship Constonc& Major Ship
Conversions,” offers helpful information about theious issues of the planning process.
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PERCEPTION’planning and scheduling functions provide the rsdandeveloping
project schedules for work orders and for purch@sifihe following describes the
general scheduling techniques employed by the syste

Planning a New Contract/Project

All projects require a full definition. UsingERCEPTIONTthis entails creating the
contract and project records, followed by the WBrkakdown Structure (WBS) to be
used for the projet(Figure 2-2). “Getting Started wiPERCEPTION outlines the
basic steps necessary to develop this basic frankewo

Once the project WBS has been developed, the sletail be added and cataloged under

the WBS: planning activities, work orders, requisis, pallets, etc. These details also
are largely optional depending on the needs optbgct at hand.

Figure 2-2: Options for Developing the Project WoBreakdown Structure

1 NOTE: A project does not require all varietiestd WBS to be used, nor all levels of a WBS that ar
available. The selection of the WBS is strictlpject-dependent.
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Work Order Planning

Work orders can vary in size (budget) and scopgarsk. There are, however, general
characteristics that should be considered. Veagelavork orders tend to collect labor
hours far in excess of what is normally expectedega@easonable, 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 tolsa low level of detail that, for all
practical purposes; there are far too many changebers. Considerable manpower will
be required to implement and manage such detéiérelcan be little reward for the extra
cost and effort expended.

There is always a practical level of detail to gatgurate performance measurement
data. Work orders can be kept to a reasonablensireut loss of desired visibility. For
new ship construction, a rule of thumb is an avenagrk order size of 250 labor hours.
However, a small work order that extends over g lperiod of time is rarely an efficient
means for organizing and executing the work.

Fab Assem. _ Outfit Hot Paint Outfit Cold Erect

Figure 2-3: Typical Hull Block Construction Sequexe of Work Orders

/f Rip Out Repair

Plan Rip Out Fab Assem. Install Test

Figure 2-4: Typical Ship Repair Sequence of Workders
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Steel Hot Work . .
Ship Zone Outfit
"D Work Type Scheduling
b
\’ Maintain Clear Access
Alleys for Men & Materials
Y
S

“ Ceilings & Doors
“ Outfit & Furnishings

“ Fixtures & Breakables
“ Groom & Clean

Figure 2-5: Typical Zone Outfit Sequence of Workr@ers

The best packaging of work for production requgesd planning to analyze and
determine the best approach for production. Fgar8 through 2-5 illustrate typical
examples of work packaging concepts. This planaleg must ensure that all the
needed resources (manpower, material and facjlitrdsbe available at the proper time.
This latter scheduling process should be applietbtydinate all resources and efforts
from engineering, through purchasing and mateoatrol, and onto production and
testing. Clearly, cash flow needs must not berngdadrom the production plan.
Additional factors, such as quality assurance,giteshange, and impact upon other
projects have to be folded in the production-patigglan as well.

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

Material Requirements Planning

The planning and scheduling of material requirem&nequally important as the
planning and scheduling for labor resources. &, fidthe scheduling of material
requirements is not synchronized with those of labsources, costs will almost always
escalate and any planned completion schedule éopribject will most likely be put in
jeopardy.




Chapter 2: Planning & Scheduling

Figure 2-6 illustrates the linking of purchasingpedules to the production need dates of
planned work orders.

Figure 2-6: Back Scheduling Purchasing From Workr@er Need Dates

Details of the scheduling processes are describdteiSPAR manual titled “Material
Planning, Purchasing & Inventory Control.”

PERCEPTIONPlanning Activities

PERCEPTIONplans and manages work orders and the fundanreatarial

requirements, requisitions. The work orders angiggtions can be scheduled manually
using the system, but another method enables éinmsehedule plan to be developed
that can be linked to the work orders and reqois#ti This baseline scheduling process
usesPERCEPTIONPIanning Activities. Not only can these plannauaivities schedule

the detailed work orders and requisitions, but al$p changes to the baseline schedule of
these activities can be reflected down to the vasders and requisitions automatically.
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A planning activity can be linked to a work order @ one-to-one basis. This allows the
system to set the work order with the same schedtdet and finish dates) as that of the
activity. However, the user may wish to identifpma than one work order as related to
the schedules of a single planning activity. Tdlisws multiple work orders to share the
same schedule as that for the planning activitje system permits the user to manually
stagger the individual work order schedules withia activity’s schedule (Figure 2-7).

Planning Activity
Planning Activity
[ ] Acvity Work Planning Activity

Orders

“
Work Order
Pallet Iltems

Figure 2-7: Linking Work Order Schedules & Materla&Requirements to Planning Activity Schedule

In similar fashion, material requisitions also ntegylinked to the planning activity
schedule.

The Scheduling Process

PERCEPTIONallows production schedules to be developed manuklalso allows
schedules to be developed using automated schgdathniques. The following
describes the basic methodology of this latter @secalled the critical path method.

In order to compute the calendar dates for aniagtihie activity must be assigned an
expected calendar duration (work days or weeks)aawydead (or lag) times after or
before preceding work is completed. A scheduliygjesm links the activity lead times
and durations together. It is the longest patbugh these lead times and durations that
determine the schedule of the overall project stafinish. This longest path is called
thecritical path since its length determines the overall projecation and any changes
in lead times or durations along this path willedtty impact the finish date schedule for
the project. Activities not on this critical patbrmally will have a specific amount of
extra or slack time available within which they nisgystarted and finished without
affecting the overall project duration. For thesa-critical activitiesa scheduling
systemcomputes the earliest and latest possible starfiaisti dates.
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Figure 2-8: Parallel Activities

Figure 2-8 illustrates two activities that workparallel. Note that both activities start at
the same time, but because one of the activitismtanger duration, it will finish later,
unless the smaller activity “B” delays its stafthe activity having the longest duration is
called the critical activity simply because it takbe most time. The other activity,
because it has some flexibility in delaying itastes called non-critical. In fact, the
amount of flexibility in its possible schedule &lled slack time. It can start at the
earliest time when the critical activity starts.hgv it finishes (called the early finish), it
has the full amount of slack time left over. Og tither hand, if the non-critical activity
delays its start until the last possible time ala#, it consumes all of its available slack
time in delay and must therefore start at the tatest time and finish at the latest finish
time. If the non-critical activity consumes moiraé than slack time available, it then
becomes the critical activity simply due to therax@mount of delay it has taken to get
under way.

The non-critical activity can begin at any timevbe¢n the early and late start times
before it becomes the critical activity.

Figure 2-9 illustrates several activities linkedether in any variation of parallel and
series sequences.

Figure 2-9: Various Sequences of Activities

10
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Activities “E” and “F” are activities sequencedparallel with “A.” However, they have
adjusted their start times from that of “A.” “Etast time has been offset and delayed by
an amount of time called lead time. “F” start tilvaes been offset and begun earlier by an
amount of time called lag time.

There are two slack times that can be developdut tdtal slack is the time measured

between the earliest finish and the latest finiated for the activity. This is the overall
schedule variance that the network will supporbbethis activity becomes critical and
impacts, the overall completion date for the networ

The free slack, on the other hand, is a portiotheftotal slack and is the amount of time
that the activity can be delayed before it impaatd,necessarily the overall network
schedule, but the start time of the next activityine. Free slack is the amount of time
measured between the activity’s early finish daie the latest start date.

Figure 2-10 illustrates these two slack times. iVAigt “B” has none because its late start
is before its early finish date. If it starts @&tlate start date, it will have consumed all of
its slack time. Activity “C,” on the other handa$free slack because there is some time
available between its early finish time and ite Istart time.

Figure 2-10: Measuring Activity Slack Times

11
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Manpower Loading

From budgeted and scheduled work ordeESRCEPTIONcan develop manpower
requirements down to each trade or work centee shistem also can develop similar
manpower requirement profiles from Planning Aciestusing baseline budgets and
schedules.

Manpower loading can be produced for any seleaifgarojects and/or work centers.
Manpower can be generated as planned or as projegtihe system to reflect actual
budget performance (Figure 2-11).

The user should refer to the SPAR manual titledotirtdVlanpower Planning and
Cost/Schedule Management” for details on the maepdvading and analysis features
of the system.

With features available in the system, work oraens be re-scheduled automatically to
alleviate any problems due to excessive manpovegrinEments.

Figure 2-11: Sample PERCEPTION Manpower Analysis

12
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Chapter 3: Developing Planning Activities

Planning activities and all the functions requiteanaintain schedules in the
PERCEPTIONsystem are found under the Planning & Schedulmgrenment (select
Environment/Planning & Schedulirigpm the main menu (Figure 3-1). Please review
the Getting Started witRERCEPTIONdocument for a better understanding of
Environments in th€ ERCEPTIONsystem.

Figure 3-1: Planning & Scheduling Environment

The following functions are available in the Plamq& Scheduling Environment:

13
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Import MS MPX Schedules— This function allows importing &S Project
MPX data files. These files are used in earliesiars ofMS Project prior to
Project 2000)and by many other scheduling systems for expodatg.

Synchronize Schedules to MS Project Fhis function will import/exporMS
ProjectMPD and MDB databases. These databases are usaigibyersions of
MS Project (Project 2008nd later versions

Adjust Work Orders to Current Plan — This function will adjust work order
schedules to the planning activities.

Planning Activities — This is where the planning activities are defingutlated,
and viewed.

Planning & Scheduling Toolbox— This opens a toolbox window that provides
one-click access to many of the functions availabkkhe planning and
scheduling environment.

Rollup — Project rollup functions that summarize the\aistidata to the WBS
levels.

Manpower — This is the manpower processor, which provieesrts and
forecast of manpower requirements.

Reports— Opens the reports selector for the planning enwient.
Exceptions— Opens the exception report selector for therptanenvironment.

Planning Activities may be developed in the Plagrativities Information worksheet
(Figure 3-2). SeledEnvironment/Planning & Scheduling/Planning Actegfrom the
main menu.

Figure 3-2: Planning Activities

14
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Planning activities can be defined for a projettiesi manually or imported from a
scheduling system liki!S Projecf. Manual entries require that each activity be
assigned a planned start and finish date.

If planning activities are imported froMS Projectthe planning activities will be color-
coded. The red colored activities (rows) indicdles the activity is on the critical path.

For a selected planning activity, the user can daWn to its detail window (click on the

Drill Down button on the toolbar) for a detailed snapshot of theviagt The detail
window also provides tab pages that show the agthefork orders, drawings, pallets,
and information from th&S Project Taskhat are attached to the activity (Figure 3-3).

Figure 3-3: Planning Activity Details

The planning activity detail window displays théedule information.

2 Several scheduling systems, including PrimaveBai®Trak have features for saving their scheduling
data in the Microsoft MPX file formatPERCEPTIONcan import this data as if it wekéS Projectdata as
described in Chapter 5. This manual describegydB Projectas the automated scheduling system, even
though, in fact, this may not be the case dependgmgm what scheduling system the user prefers.

16
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Duration is displayed in days.
Lead Time (lead or lag) is displayed in days.

Total Slack time is displayed in days. This istinge available before the
activity impacts the next activity in sequence.

Free Slack time is displayed in days. This istitme available before the
activity impacts the critical path.

TheBaselinedates are the original schedules that can bedtket enanually or
by MS Project

ThePlanneddates are the current schedules being used facthaty that can
be set either manually or S Project

TheActualdates are developed by the system from actuas déteork orders
assigned to the activity. If the activity has bessigned to multiple work

orders, the system will set the activity’s actualtsdate as the earliest work
order start date, which is the earliest date a tihs¥ge has been entered against
these work orders. Similarly, the system will et activity’s actual finish date
as the latest work order finish date, which isl#test date a time charge has
been entered against these work orders. The asaptmodify these actual
dateswithout making appropriate changes to the undeglyime charge
transactions. The system compiles the actual datese planning activities
during the project rollup process described indhapter “Project Rollups.”

The planning activity also displays cost and schethiormation that is calculated by the
system rollup. This information is relevant onbythe work orders that have been
attached to the activity:

Budget Hours

Revised Budget (for information display purposelyn
Budget Hours Allocated to work orders

Number of Work Orders attached to the activity
Actual Hours from attached work orders

Most recent date (Last Charge) that time charges wede against attached
work orders

Budget Hours Un-allocated to work orders
BCWS, budget cost (hours) of work scheduled

BCWP, budgeted cost (hours) of work performed (eawalue of budget for
work done)

EAC, estimated cost (hours) at completion

Budget hour performance progress

Manual progress rolled up from manual progressingask orders

An indicator as whether or not the activity is e project’s critical path
Schedule constraint type applied to taskii@ Project,if applicable

17
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Constraint date applied to taskM& Project

18
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When attached work order budget or actual hourslaaged, the system will
automatically reflect these work order changes liatke planning activity. Other rollup
data, however, must have a rollup executed to reheiwvcomputed values.

NOTE BCWS, BCWP and EAC calculations by the rollup based upon the activity
budget identified aBudget Allocated to Work Orders.

Other tabs on the detail window display other itettached to the activity: work orders,
drawings, pallets, and/or requisitions. The user edit these items by opening the tab
window and adding, changing and deleting them quired. New rows of data will be
initialized to the same project WBS and schedulihasof the planning activity.

Figure 3-4 displays work orders attached to themlay activity. The work order

budgets are summed to the planning activity andeh&ining un-allocated budget of the
planning activity is shown on the activity detaibt

Figure 3-4: Work Orders Attached to Planning Actiies
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Chapter 4: Planning and Scheduling UsingS Project

Microsoft Projectis an easy-to-use scheduling system that candmbwigh the
PERCEPTIONplanning and scheduling functions1S Projectprovides a user-friendly
graphical format for developing project activityrdtions and inter-linking sequences for
the basic production plan.

Figure 4-1 presents a sample approach to plansaggencing and scheduling hull
construction by basic stages of construction.

Figure 4-1: Sample Sequence of Work Tasks

MS Projectprovides quick and easy means to copy like setiseofvork sequences and
then to link them as would be required to link Halbck manufacturing and assembly
operations with on-board erection (Figure 4-2).
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Figure 4-2: Copying Similar Groups of Work Tasksd Linking Them at Erection

MS Projects flexible and can handle almost any number ofkvg@quencing
requirements. These features endb& Projectto accommodate the special scheduling
requirements on other types of shipyard activitietuding ship repair, zone outfit, and
others (Figure 4-3).

Figure 4-3: Sample Outfit & Test Schedules

22



Chapter 4: Planning & Scheduling Using MS Project

Relating MS Project Tasks toPERCEPTION Planning Activities

Figure 4-4 illustrates how tasks developedlia Projectrelate to planning activities in
PERCEPTION

Figure 4-4: Relating MS Project Tasks to PERCEPTNOPlanning Activities

There is always a one-to-one relationship betwaskstand planning activities. This is
assumed by the system when importing tasks anduptiating tasks with
PERCEPTIONplanning activity information. What remains tore¢ated are the
individual data items that belong to the task anthé planning activity. This is done by
mappingMS Project Taskolumns withPERCEPTIONolanning activity columns.

SelectingMS ProjectColumns

PERCEPTIONplanning activities have various identifying labahd planning
information. WhileMS Projectprovides standard columns for information such as
planned start and finish dates, there is additiorfarmation that the user will want to
define, such as the WBS, ship zone, hull block, &ltese data items can be identified
usingMS Project Taskolumns.
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MS Projectprovides a means for inserting new columns andhgittiem names specified
by the user. The following Figure 4-5 is a samgiewhere theMS ProjectColumn
Name identifies the column internally, while dispteg the name specified by the user:

Figure 4-5: Sample User-Defined Project Workshé&xdlumns

Warning: Knowing theMS ProjectColumn Name is important for the interface map

with PERCEPTION

MS Project

Column Name User Column Name
Name Description

Duration Duration

Early Start Planned Start

Early Finish Planned Finish
Baseline Start Baseline Early Start
Baseline Finish Baseline Early Finish
Total Slack Slack

Free Slack Free Slack

Delay Lead Time

% Complete Progress

Actual Start Actual Start

Actual Finish Actual Finish

Textl Contract Number
Text2 Project Number
Textl5 Activity Work Center
Textl6 Activity Number
Text3 SWBS Group

Text4 SWBS Account
Text5 PWBS Zone

Text6 PWBS Outfit Zone / Grand Block
Text? PWBS Unit

Text8 PWBS Assembly
Text9 PWBS Sub Assembly
Textl0 PWBS Part

Textll COA Group

Text12 COA Sub Group
Textl3 COA ltem

Textl4 COA Supervisor
\Work Budget Hours
Actual Work Actual Hours
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Figure 4-6 shows a sample set of bigt& Projectand user-defined columns.

Figure 4-6: Sample Set Of Project Worksheet Colusnwith Planning Information

Using MS ProjectTemplates for use withPERCEPTION

To automate the naming MS Projectcolumns to correspond wittERCEPTIORS data
columns PERCEPTIONprovides aMS ProjectTemplate. This template has a Table
Entry sheet namedERCEPTIONNhat already has the columns mapped for the
PERCEPTIONdatabase.
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Figure 4-7: SPAR Project Template

To use the template from withMS Project click onFile/Newon theMS ProjectMenu.

Figure 4-8: New Project Menu

Now select “On My Computer,” Figure 4-8. This wolben the template selection
window, Figure 4-9. If you do not see the SPARTkEtgmpt, then right click on the
window and seledExplorefrom the pop-up menu. Using the Explorer, find Bregram
Files/SPARolder. The template may be included in this folde

Figure 4-9: MS Project Template Selection

In order to make theERCEPTIONview available for all project files, it is a goatka to
save it in the Global template file used by Projetthis is especially true if you will be
importing, exporting, or saving data in tARERCEPTIONJatabase. To save the

26



Chapter 4: Planning & Scheduling Using MS Project

PERCEPTIONTable view in your local Global.mpt click drools/Organizeion theMS
Projed Menu. This will open the Project Organizer winddvigure 4-10. Select the Tab
Tables.

Figure 4-10: MS Project Organizer - Tables

On the left hand pane select SPARTemplate.mpt frenfTables Available in:” drop
down list, and then select tRERCEPTIONable in the left hand pane. Now select the
Global.mpt on the right hand side then click theZbutton.

Now you must copy the mapped columns to the gltdraplate. Click on the Fields tab,
then select all of the columns in the SparTempigte. Click on the copy button to copy
them to the global template, Figure 4-11.

Figure 4-11: MS Project Organizer - Fields

This will save thePERCEPTIONable view and the mapped text columns to youbajlo
template and you will no longer need to create ymw projects from the
SPARTemplate.

Remember, you can switch back and forth betwedaerdiit views inVIS Projectby
clicking onView/Tableon the main menu (Figure 4-12), then selectingvtbes your
wish.
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Figure 4-12: MS Project Table Views

The PERCEPTIONable view can be modified to add your own custamhumns prior to
saving the template to your Global template fi¥®ou can rename the Text columns used
by PERCEPTIONO better suit your own company names howeREBRCEPTIONill
always map the columns based on the Text numkéetolocation in theERCEPTION
database. So, it is important not to use thesectdnmns for data other than the
PERCEPTIONdlata, even if you will not be using these dataiecwis iInPERCEPTION
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Chapter 5: Importing MS ProjectSchedules

Once the project schedule has been developBtSiroject the tasks can be imported
into PERCEPTION There are several different methods for impgrtt& Project
information:

By importing the Tasks viMS ProjectMPX data files
By importing the Tasks fromMS ProjectMPD or MDB data files
By copy and paste from tiMS Projectworksheet

Importing Project Schedules from MPX Files

Earlier versions oMS Project such a$roject '98 and 2000have &SAVE ASeature for
storing the project activities and schedules ifiMRX” file format. The MPX file
format is a comma separated text file tRRERCEPTIONcan import directly. This
importing process will create Planning ActivitiesHERCEPTION The following
outlines the process.

1. OpenPERCEPTION

2. Select Environment/Planning & Scheduling/Planniragiviities from the main
menul.

3. Select Environment/Planning & Scheduling/Import M8X Schedule$rom

the main menu (or  on the toolbar).

4. Enter the MS Project MPX file name with appropripéh and click on the
Import button (Figure 5-1).

Figure 5-1: Entering Project File to Import

5. If the path is not known, right click in the filame space for the file browser
(Figure 5-2).
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Figure 5-2: Using the File Browser to Locate Desit MPX File

Once the MPX file has been identified, the systathdisplay the mapping window
(Figure 5-3).

Figure 5-3: Mapping the Project Columns to the PEFEPTION Database Columns
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This window allows the user to correlate rjectcolumns with the?’ERCEPTION
database columns.

1. Click on the column name identified in theansfer Column Data Fropthen
move the cursor to the right to the corresponding.

2. Click on the correspondingransfer Column Data Intand select the appropriate
matching column name RERCEPTION

3. Do this for allProjectColumns that are to be mapped iRERCEPTION Figure
5-4 provides a sample list of these correlations.

MS Project

Column Name User Column Name
Name Description

Duration Duration

Early Start Planned Start

Early Finish Planned Finish
Baseline Start Baseline Early Start
Baseline Finish Baseline Early Finish
Total Slack Slack

Free Slack Free Slack

Delay Lead Time

% Complete Progress

Actual Start Actual Start

Actual Finish Actual Finish

Textl Contract Number
Text2 Project Number
Textl5 Activity Work Center
Textl6 Activity Number
Text3 SWBS Group

Text4 SWBS Account
Text5 PWBS Zone

Text6 PWBS Outfit Zone / Grand Block
Text7 PWBS Unit

Text8 PWBS Assembly
Text9 PWBS Sub Assembly
Textl10 PWBS Part

Textll COA Group

Textl2 COA Sub Group
Textl3 COA ltem

Textl4 COA Supervisor
\Work Budget Hours
Actual Work Actual Hours

Figure 5-4: Sample List of Column Maps
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NOTE Not all of theMS ProjectColumns need to be mapped iIRERCEPTION
Those that are not mapped are ignored during tperinprocess.

4. To save this column mapping for use on another nnpbick onSave Column
Map.
5. Click onOK.

Importing and Exporting Directly to the PERCEPTION Database

With MS Projectversions 2003 and later (and updated versionsapé€&t 2002 via
Service Pack 2), you can Save and Open your psojiactly from thd?PERCEPTION
database.

For MS Projectversions 98 and 2000, you must uselthport MS MPX Schedules
function found in the software Planning EnvironmeRtease refer to the previous
section in this manual for more information.

SPAR recommends that the first time you save yoojept to thePERCEPTION
database that you use tRERCEPTIONProject Synchronizer. This will ensure that the
database for botRERCEPTIONandMS Projectare compatible with each other. Once
you have initialized theERCEPTIONdatabase by transferring ydRERCEPTION
planning activities with the Synchronizer, you n@agen and Save them directly to the
PERCEPTIONdatabase in the future.

Using thePERCEPTIONlatabase to store your projects allows you to ledlegpur data
in one place. This will make it easier to trackl amaintain your project files.

Opening a Project Stored in thePERCEPTION database

The PERCEPTIONPlanning Activity updates the MS Project Tasks whgimformation
changes. The data updated on the MS Project Fahbk iActual Start and Finish Dates
along with the Actual Cost in terms of Labor Hoarsl Labor Cost. Also, if the WBS
information is changed, the Planning Activity upetathe MS Project Task with the new
information. If a Planning Rollup was doneRERCEPTIONthen the Planning Activity
will also update the MS Project Task Percent Coteple

To Open a project saved in tRERCEPTIONdJatabase, click oRile/Openon the main
menu. This will open the Project Selection wind&wgure 5-5.
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Figure 5-5: Project Open Window

Click on the ODBC button (Figure 5-5) to open theEIL Data Source Selection
window (Figure 5-6). Then click on the Machine D&taurce Tab. Scroll down and
select the SPAR data source, and then click thé@ton.

Figure 5-6: ODBC Data Source Selection

Since multiple projects may be stored onRERCEPTIONdatabase you must télS
Projectwhich project to open. THdS Projectimport Wizard will list all of the projects
in the database. Select the project you wish empand then click on the OK button.

Special Note:Each project saved to tiRERCEPTIONMust have a unique Project
Name. This name was given to the project whensgmed the database to a MS Project
Database (MPD) file prior to using tRERCEPTIONProject Synchronizer to import it
into thePERCEPTIONdatabase. We suggest that you name your projedasito the
Contract ID and Project number used by yY@ERCEPTIONproject. This will make it
easier for you to remember.
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Figure 5-7: MS Project Import Wizard

Saving a MS Project to the PERCEPTION Database

Saving a project to theERCEPTIONJatabase is very much like opening a project from
the database. To save a project toRE®RCEPTIONJatabase click oRile/Save As..on
theMS Projectmenu. This will open the Save As window (Figu+8)5

Figure 5-8: MS Project Save As

Click on the ODBC button to open the ODBC Data $euelection window (Figure 5-
9). Then click on the Machine Data Source TabolBdown and select the SPAR data
source, and then click the OK button.
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Figure 5-9: ODBC Data Source Selection

Since multiple projects may be stored onRERCEPTIONdatabase you must tell MS
Project which project to open. TMS Projectimport Wizard will list all of the projects
in the database. Select the project you wish emdpen click on the OK button.

Special Note: Each project saved to tiRERCEPTIONMust have a unique Project
Name. This name was given to the project whensgwed the database td/& Project
Database (MPD) file prior to using tRERCEPTIONProject Synchronizer to import it
into thePERCEPTIONdJatabase. We suggest that you name your projadasito the
Contract ID and Project number used by yY@BERCEPTIONproject. This will make it
easier for you to remember.

Figure 5-10: MS Project Export Wizard

If you opened the project from tiRERCEPTIONdatabase, it is not necessary to use the
Save As function. MS Project remembers that tlogept was opened from the
PERCEPTIONdatabase. In this case simply click the Save huitothe menu bar and
MS Project will save your project back to tRERCEPTIONdJatabase.
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Also, if you opened the project from tRERCEPTIONdatabase, do not change the
Project Name when using the Save As function. ®smwill cause the project to be
saved under the new name and will create new Rigrxtivities for thePERCEPTION
Project.

When saving S Projectback to the database, the database will updastirexi

Planning Activities attached to existiMfS ProjectTasks with updated Task information.
This information includes schedules and budgdtsew Tasks were added, the database
will create new Planning Activities for those agkhie required information is available

on the Tasks. For this to happen, the new Taslst have th ERCEPTIONContract

Id and Project number defined on the new Tasks.

Using thePERCEPTION Project Synchronizer

Importing data into the PERCEPTION Database

The Project Synchronizer is used to impoM& ProjectDatabase (MPD file type).
When a MPD file is imported into ttfERCEPTIONdatabase, Planning Activities are
created or updated based on the Transfer Optidected.

To create a MPD file fronvIS Project use thd-ile/Save As..function on the main
menu. When saving your project you will be askedite it a Project Name. This name
must be unique. We suggest that you use a naroimgeation that is similar to the one
used iINPERCEPTIONthat is name your project by the Contract angeetamumber
used in thd>ERCEPTIONdJatabase.

To open the Project Synchronizer click Bnvironment/Planning &
Scheduling/Synchronize Schedules to MS ProjethePERCEPTIONMenu (Figure 5-
11).

Figure 5-11: PERCEPTION Project Synchronizer

There are 3 options to choose from when importiegMPD file. The first option,
“Delete Existing Activities and Create New Actiesi from Project Task” will delete all
existing Planning Activities for the selected puatjprior to importing the Project Tasks.
It will then create new Activities for each of tReoject Tasks. If you have already
linked your Activities to documents (work ordersawings, and requisitions) in the
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PERCEPTIONdatabase, these links will remain as long as #ve lroject Tasks have
the same Activity Center and Activity ID assigned.

Figure 5-12: PERCEPTION Project Synchronizer

The second option, “Update Existing Activities abictate New Activities from Project
Tasks” will update the existing Planning Activitiaad create new ones for the Tasks not
already assigned to an Activity.

When using either of these options you can elebat@ your newly created Activities
numbered by the SWBS Account number plus a seqlentmber or the PWBS Unit
plus a sequential number. If you choose neithén@bptions the Planning Activities
will be numbered by their Unique ID from tMS ProjectTasks

The third option, “Update Only” will only updatedtActivities assigned to existing
tasks.

All three options will save all of thilS Projectdata in thePERCEPTIONdatabase.

After you have selected the import options to yse, must select the MPD file to
import. The system will remember the last file ymported for this project. If you wish
to change the file name, you can enter it by typmipe new location and name or use
the browse button to select.
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Just below the file name box is the Project Namienfwort/export. Normally your MPD
file only contains one project but on occasion yoay have multiple projects saved to
the same MPD file. If this is the case, selectaiggect to import.

Once you have selected all of the options for yeart, click on the OK button to start
the process.

The following information is transferred froMS Projecto PERCEPTION

If a planning activity does not exist for the tasid one is created the following
information transferred to it:

Planning activity number

Planning activity work center number

WBS as specified in the Renamed Text Fields (§raglate was used
or Project columns assigned alias names)

Description

Planned Start

Planned Finish

Budget Hours

Baseline Budget Hours

Baseline Start

Baseline Finish

Duration

Total Slack

Free Slack

A flag denoting whether the activity is on the icat path or not
MS ProjectProject ID

MS ProjectUnique Task ID

TheMS ProjectProject ID and Unique Task ID are identifiers geted automatically by
MS Projectto uniquely identify a schedule task on its dateb&ERCEPTIONuses
these two identifiers as the means for re-locatege tasks when it transfers
PERCEPTIONperformance data back S Projectfor measuring schedule
performance. Refer to the chapter “Measuring SaleeBerformance “To the Project
Plan” for details.

The PERCEPTIONplanning activity number and work center normaiil be set to the
activity and center numbers that the user has eefim the Text4 and Text3 columns,
respectively irMS Project However, if these identifiers are missing, thistem will set
the activity number to thB!S ProjectUnique Task ID and work center “0.”
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If a PERCEPTIONplanning activity exists for th€lS Project Taskthe planning activity
will be updated with the following information:

WBS as specified in the Renamed Text Fields (§naglate was used
or Project columns assigned alias names)

Description

Planned Start

Planned Finish

Budget Hours

Baseline Budget Hours

Baseline Start (updated if specified by the usergi€lS Project)
Baseline Finish (updated if specified by the usengMS Project)
Duration

Total Slack

Free Slack

A flag denoting whether the activity is on the icat path or not

If a MS Project Tasks a milestone type task, then it will be transddrinto
PERCEPTIONas a milestorieand the following information transferred:

Contract number

Project number

Description

Milestone date

Imposed startMIS Projectconstraint date)
Baseline start

Baseline finish

MS ProjectProject ID

MS ProjectUnique Task ID

MS Projectcannot validat® ERCEPTIONWBS entries. After a transfer to
PERCEPTIONIt is suggested that tiRERCEPTIONplanning activities be retrieved,
that all rows be selected, and a validate dataiben the activities usinbata/Validate
Current Data Set... or Data/Validate SelectioPERCEPTIONwill display the validate
warnings and errors that may arise from the infaionaransferred fronMS Project

Exporting Data to MS Project

The Project Synchronizer is also used to exporMBeProjectTasks back out to the
MPD file.

After you have selected the “Transfei& Project radio button, you must select the
MPD file to export. The system will remember thstlfile you imported/exported for

® PERCEPTIONoroject milestones may be viewed by opening tiogept detail window, milestone tab.
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this project. If you wish to change the file nary@y can enter it by typing in the new
location and name or use the browse button totselec

Just below the file name box is the Project Namienfwort/export. Normally your MPD
file only contains one project but on occasion yoay have multiple projects saved to
the same MPD file. If this is the case, then ddlee Project Name to Export. You can
not create a new Project. You can only exporntexsting one.

Once you have selected all of the options for ttpod, click on the OK button to start
the process.

Caution: The export process will overwrite the exsting data in the MPD file. All
existing data will be lost

Special Note If there has been no MPD file yet defined for sieéected project on

PERCEPTIONthis same synchronization process, “Transféfl$Project; will create
tasks inMS Projectequal to th®ERCEPTIONPlanning Activities already defined for
the project.MS Project then, can be opened and the tasks can be limicedcheduled.

Importing Project Schedules Using Copy & Paste

MS Projectinformation also can be imported ifdeRCEPTIONusing basic Microsoft
Windows copy and paste functions. The followingat#es this process.

With theMS Projectworksheet open, expose all of the worksheet colushingormation
that are required to be imported iR&ERCEPTIONactivity, name, schedules, etc.).
Highlight these columns and click on tBepybutton from theViS Projecttoolbar.

Then, operPERCEPTION

1. SelectEnvironment/Planning & Scheduling/Planning Actiegtifrom the main
menu to open the planning activities worksheet.

2. Set any global defaults as may be needed, suabnéiact and project numbers:
Edit/Global Defaults

3. Click on the Add button on tHeERCEPTIONuoolbar.

4. Arrange the columns to be in the same order aertlter of columns in the MS
Project worksheet.

5. Place the cursor in the left-most data field wibeepaste operation is to begin.

6. Click on the Paste button on tRERCEPTIONooIbar.

The system will proceed to paste in as many r&(®eRCEPTIONplanning activities) of
data as there aMdS Project Taskto be pasted. Manually enter any other dathdset
activities as may be necessary before saving thetsaties to the database.

The copy and paste process dagiire special attention for several columnM&f
Projectinformation that cannot be pasted directly iRERCEPTION The following
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columns ofMS Projectdata first must be modified prior to pasting, ane most
convenient means is to first copy these columnditmosoft Excelwhere the data can be
modified so that it will be compatible WiPERCEPTION

All date fields must be converted to strictly dademats. MS Projectieaves date fields
with time-of-day extensions, whidPERCEPTIONcannot recognize. When pasted into
Microsoft Excel perform the following changes:

1. Highlight the entire column of dates
2. Click onFormat/Cellsand select one of the date options

The activity durations, slack, and delay (lead Jickta fields are produced MiS Project
as text, not pure numeric values. They normaitjude the unit of measure for the time
frame. If pasted intEERCEPTIONthis data must be converted to pure numeric data.
For example, the duration column may contain thedwdays” after the number of days.
This must be removed prior to pasting iIRBRCEPTION.Selecting that data column,
then clicking on the menu item “Edit/Replace,” @rdering a blank for the replacement
text can accomplish this.

After you have made these corrections you can seeaows inMicrosoft Excel copy
them, and paste them inRERCEPTION

41






Chapter 6: Attaching Planning Activities To Workders

Chapter 6: Attaching Planning Activities to Work Orders

Once the planning activities and their schedule® lieeen developed (manually or
imported fromMS Project), they may be attached to selected work orders.

The procedure for attaching planning activitiesvtwk orders is as follows:

Select Environment/Production Engineering/Work @sdeom the main menu.
Retrieve those work orders that need to be schedl¢he planning activities.
Highlight those work orders that can be assignealgpecific planning activity.
Select Edit/Modify Selected Records/Attach/DetatdnRing Activity from the

main menu (or  on the toolbar).
The system will respond to the pop-up window shawhigure 6-1.

Figure 6-1: Attach/Detach Planning Activity Pop-u@/indow
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Identify whether to attach or detach.

For attaching a planning activity, identifying it the data fields provided:
activity center and the activity number are botuied.

Identify whether or not to transfer the planningh\aty’s WBS (SWBS, PWBS,
and COA) to the work orders. If these optionssalected, the work orders will
have their WBS set to be what is provided by tlamping activities. If these
options are not selected, then the existing WB&assgents on the work orders
will prevail.

Click on theOK button. The system will then proceed to schethdeselected
work orders according to the planning activity'amphed start and finish date

The option to “Set the Work Order Budget to the Allecated Activity Budget” will set
the attached work order’s budgeted hours to thenphey activity’s budget less those
hours already allocated to other work orders ferattivity. For example, if an activity
has a budget of 1000 hours and it has one work @asegned to it with a budget of 400
hours, then the activity’s un-allocated budget@® &ours will be assigned to the work
order’s budget hours. If the user identifies mibia one work order, only the first work
order will be assigned the remaining un-allocatedget.

The option to detach the planning activity from siadected work orders only removes
reference to the planning activity on the work erd€his option will also increase the
un-allocated budget of the planning activity by #meount of the detached work order up
to the budget of the activity. This option, howevaakes no changes to work order
schedules or to their WBS. If the user elects ¢alifiy the schedules for the planning
activities and subsequently exercises the automascheduling of the work orders, any
work orders that are detached will not be rescrextibl the system.
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Chapter 7. Attaching Planning Activities to Material
Requisitions

Once the planning activities and their schedule® lieeen developed (manually or
imported fromMS Project), they may be attached to selected material ramuns.

The procedure for attaching planning activitiesgquisitions is as follows:

Select Environment/Material Control/Requisitionsnfr the main menu.
Retrieve those requisitions that need to be scleeduy the planning activities.
Highlight those requisitions that can be assiged $pecific planning activity.

Click on the Attach/Detach Planning Activity button on the toolbar.
The system will respond with the pop-up window showFigure 7-1.

Figure 7-1: Attach/Detach Planning Activity Pop-u@/indow
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Identify whether to attach or detach.

For attaching a planning activity, identifying it the data fields provided,
activity center and the activity number are botureed.

Identify whether or not to transfer the planningh\aty’s WBS (SWBS, PWBS,
and COA) to the requisitions. If these optionsraseselected, then the existing
WBS assignments on the requisitions will prevail.

Identify whether all the Requisition Items shoutldzheduled also.

Click on theOK button. The system will then proceed to schethdeselected
requisitions according to the planning activitytars date

The system sets the requisition “Need Date” apthening activity’s start date. The
purchasing schedules for “Required in Yard” and “R&ion Date” and “Drawing
Release Date” are each computed by the systemdiegdo the sequence times defined
on the requisitions. For details on these sequscltedules, the user is referred to the
“Material Planning, Purchasing, & Inventory Controker manual.

The option to detach the planning activity from sieéected requisitions only removes
reference of the planning activity on the requasiti This function makes no changes to
requisition schedules. However, if the user elezt®odify the schedules for the
planning activities and subsequently exercisesthematic re-scheduling of the
requisitions, those requisitions that are detastiédhot be rescheduled by the system.

Attaching Planning Activities to Project Requisitions ltems

The procedure described for attaching planning actiity schedules to requisitions
has the option to automatically schedule the requison items. However, if
requisition items require different sets of schedws, the attaching procedure is also
available at the requisition item level of detail:

Select Environment/Material Control/Requisitiomtie from the main menu.

Retrieve those requisition items that need to bedualed by the planning
activities.

Highlight those requisition items that can be assthto a specific planning
activity.

Click on the Attach/Detach Planning Activity button on the toolbar.
The system will respond with the pop-up window showFigure 7-2.
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Figure 7-2: Assigning Requisition Items to Activts

Identify whether to attach or detach.

For attaching a planning activity, identifying it the data fields provided,
activity center and the activity number are botuiesd.

Identify whether or not to transfer the planningh\aty’s WBS (SWBS, PWBS,
and COA) to the requisition items. If these opsi@ne not selected, then the
existing WBS assignments on the requisition iterntlsprevail.

Click on theOK button. The system will then proceed to schethdeselected
requisition items according to the planning acyigitstart date
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Chapter 8: Attaching Planning Activities to Material Pallets

Once the planning activities and their schedule® lieeen developed (manually or
imported fromMS Projec}, they may be attached to selected material gallet

The procedure for attaching planning activitiesgquisitions is as follows:

Select Environment/Material Control/Pallets frore thain menu.
Retrieve those pallets that need to be scheduledebglanning activities.
Highlight those pallets that can be assigned foegific planning activity.

Click on the Attach/Detach Planning Activity button on the toolbar.
The system will respond with the pop-up window showFigure 8-1.

Figure 8-1: Attach/Detach Planning Activity Pop-u@/indow
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Identify whether to attach or detach.
For attaching a planning activity, identifying it the data fields provided,
activity center and the activity number are botureed.

Identify whether or not to transfer the planningh\aty’s WBS (SWBS, PWBS,
and COA) to the pallets. If these options aresetécted, then the existing WBS
assignments on the pallets will prevail.

Identify whether all the Pallet Items should beestiied also.

Click on theOK button. The system will then proceed to schethdeselected
pallets according to the planning activity's state

The system sets the pallet “Need Date” as the plgractivity’s start date. For details
on these schedules, the user is referred to theéeidhPlanning, Purchasing, &
Inventory Control” user manual.

The option to detach the planning activity from siedected pallets only removes
reference of the planning activity on the pall€his function makes no changes to pallet
schedules. However, if the user elects to modiéydchedules for the planning activities
and subsequently exercises the automatic re-sahgaflthe pallets, those pallets that
are detached will not be rescheduled by the system.

50



Chapter 9: Revising Work Order Schedules

Chapter 9: Revising Work Order Schedules

PERCEPTIONschedules for work orders can be revised usingrakdifferent methods:

Manually rescheduling work orders.
Manually rescheduling work orders using the glaleacheduling tool.
Rescheduling planning activities attached to wodecs.

Manually Rescheduling Work Orders

The most direct method to revise work order scheglid simply to modify the schedules
manually, work order by work order.

Another manual method is to use the global resdiveglfeatures of the system. This
procedure either applies a new start and/or fidegie to the selected work orders, or
increases/decreases existing schedules by a sgeciimber of days, weeks, or months.

The procedure for using the global rescheduliragifollows:

Select Environment/Production Engineering/Work @sdeom the main menu.
Retrieve and highlight those work orders that niedoe manually rescheduled.

Click on the Reschedule Work Orders button on the toolbar.
The system will respond with the pop-up window showFigure 9-1.
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Figure 9-1: Global Modifications - Reschedule WofBrders

Rescheduling Work Orders with Attached Planning Acivities

Work orders that are attached to planning actifitian be rescheduled in the following
manner:

SelectEnvironment/Planning & Scheduling/Adjust Work Ol Current Plarfrom
the main menu.

* The work orders must already have been definediaked to planning activities.
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Figure 9-2: Reschedule Work Orders to Activitieptibn

Select the Contract, Project, and Work Center ymiwo reschedule.

Figure 9-3: Adjust Work Orders to Activities

Now click on theApply Planbutton. The system will now update the work osder
attached to activities.
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When a planning activity has its baseline staftrosh dates changed, the system will re-
schedule its associated work orders as follows:

If the work order has been started, the systemnaillalter its schedule.

If un-started the work order is a time-phased oremental process type work
order, the system will not alter its schedule.

If the un-started work order is a discrete or disitred type work order, the
system will change its planned schedules as follows
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The relative proportion of time between the acyigibriginal start and the work order’s
original start (defined as the work order starsetffrom the activity start) to the original
total duration of the activity will be maintaineg the system.

Work order start offset = [work order start — agty start
Activity duration = [activity finish — activity start]
Work order start offset.w = Work order start offsefiginal
Activity duration,ew Activity durationyiginal
Or,
Work order start,e = Activity startpew + s
Where
s = Activity durationey X Work order start offs@tiginal

Activity durationoriginal

The ratio of the work order’s original durationttee activity’s original duration also will
be maintained by the system:

Work order duration [Work order finish — Work adstart]

Work order durationew = Work order durationyiginal
Activity durationew Activity durationyyiginal
Or,

Work order finishpew Work order starteyw + g

Where

fs = Activity durationew X Work order duratiogyiginal
Activity durationoriginal
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Chapter 10: Revising Material Requisition Schedulg

PERCEPTIONschedules for material requirements can be revisad) several different
methods:

Manually rescheduling requisition Need Dates

Manually rescheduling requisitions using the glaiesicheduling tool
Rescheduling work orders attached to the requmstio
Rescheduling planning activities attached to tlygiistions

Manually Revising Material Requisition Schedules

The most direct method to revise requisition anetipasing schedules is simply to
modify them manually, requisition by requisition.

Another manual method is to use the global resdiveglfeatures of the system. This
procedure enables the user to re-define Need Ratkthe various sequencing times for
purchasing.

The procedure for using the global rescheduliragifollows:

Select Environment/Material Control/Requisitionsnfr the main menu.
Retrieve and highlight those requisitions that nieelle globally rescheduled.

Click on the Reschedule Requisitions button on the toolbar.

The system will respond with the pop-up window shawFigure 10-1.
Make the adjustments to the rescheduling informmatio

Click on the Apply New Schedule button.
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Figure 10-1: Global Modifications — Reschedule Resjtions

Manually Revising Material Requisition Items Schedles

The procedure described for revising requisitions an be applied to all the related
requisition items. However, if requisition items equire different sets of schedules,
the rescheduling procedure is also available at thequisition item level of detalil.

The procedure for using the global rescheduliragifollows:

Select Environment/Material Control/Requisitiomtie from the main menu.
Retrieve and highlight those requisition items ¢ogobally rescheduled.

Click on the Reschedule Requisitions button on the toolbar.

The system will respond with the pop-up window shawFigure 10-1.
Make the adjustments to the rescheduling infornmatio

Click on the Apply New Schedule button.
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Automated Rescheduling Of Material Requisitions

The Need Date on requisition items can be set nilgmraset/reset automatically by
association with a pallet, work order, or plannaagvity.

The following outlines these automated schedulifeces for requisition itenNeed
Date

If scheduled by a Pallet:

Requisition Item Need Date = Pallet Need Date {ePBuffer Time

If scheduled by a Work Order:

Requisition Item Need Date = Work Order Plannedt®iate

If scheduled by a Planning Activity:

Requisition Item Need Date = Activity Planned Siaate

The priority order for determining the requisitid@m Need Date is as follows:

1. Pallet Need Date always takes first precedence.
2. Work Order Planned Start Date takes second preceden
3. Planning Activity Planned Start Date takes thirdgadence.

If the item is scheduled by association with onéhese documents (i.e., pallet, work
order, or planning activity), the user cannot cleatige Need Date on that item. To
reschedule the item, the user must change theodatee attached document that
schedules the item.

Any change to the Need Date, either manual or aatiocnwill cause a recalculation of
the schedule and all other dates that are depengentthat date (for example, Required
In Yard Date, PO Date, etc.).

NOTE A requisition item may be associated with a watter or planning activity that
has not yet been defined in the system. In thse che item wilhot be scheduled by the
non-existent work order or activity until that waskder or activity is defined and given a
Planned Start Date. The requisition item Need Raitehen be updated automatically.
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Whenever the planning activities, work orders drgpa are rescheduled, the system may
be authorized to automatically reschedule reqoisstiattached to these documents. This
authorization can be prescribed on the companynpetexrs and defaults
(Library/Company Parameters/Company Defatétis. See following Figure 10-2 and
the options provided in theutomated Scheduling Optiossction.

Figure 10-2: Prescribing Automated Requisition Setlule Updates

The user should refer to the SPAR manual titledtévial Planning, Purchasing &
Inventory Control” and review the scheduling rulescribed for material functions.

Requisition Header Need Date

The requisition header record summarizes informagioout the items that are developed
within the requisition.

The Need Date on the requisition header will alwag®qual to the earliesieed Date of
its non-completed requisition items.
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The Need Date is initially entered when the he&lereated and is then used by the
system as the default when items are attachecetbaader. Subsequently, if a
requisition item’s Need Date is updated by the vsdry another related document that
schedules that requisition item, the requisitioades’s Need Date will be updated by the
system, but only if the new date on the item is mawnlier than the date on the header. If
items linked to another related document contrelltbader’'s Need Date, the user cannot
change it.
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Chapter 11: Revising Material Pallet Schedules

PERCEPTIONschedules for material pallets can be revisedgusaveral different
methods:

Manually rescheduling pallet need dates
Rescheduling work orders attached to pallets
Rescheduling planning activities attached to psllet

Manual Rescheduling Of Pallets

Provided that the pallets are not attached to wodlers or planning activities, pallet
schedules can be manually revised, pallet by pallet

Rescheduling Pallets from Work Orders

Pallets that are attached to work orders will attcally have their need dates revised
when the work order Planned Start Dates are maldifie

This means that the material pallet schedules eandulified directly whenever work
order schedules are changed. The user shouldtoetee SPAR manual titled “Material
Planning, Purchasing & Inventory Control” and revighe scheduling rules described for
material functions.

Rescheduling Pallets from Planning Activities & Wok Orders

The pallet need date is when the material is pldtode issued to production. When a
pallet is created, if it is not associated with@kvorder, its need date may be set
manually. Once it has been associated with a watkr, and while it remains open, its
need date will always be set by the system to bealdgq the work order Planned Start
Date.
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If the pallet is not attached to a work order, isudttached to a planning activity, the
pallet's need date will always be set equal toatttevity’'s Planned Start Date.

If the pallet is scheduled by a work order or anplag activity, the user cannot change
the need date on the pallet. To reschedule thetptile user must change the date on
either the work order or the planning activity teaheduled it.

If a change is made to the associated work ordplamning activity Planned Start Date,
the system will recalculate the schedule for aidlcted, not complete, material items.

The following outlines these automated schedulifeces for pallet Need Date:

If scheduled by a work order: Need Date = Work @flanned Start Date
If scheduled by an activity: Need Date = Activitlafned Start Date

When a planning activity has its baseline staftrosh changed, the system will re-
schedule its associated work order material padiet®llows:

All pallets attached to schedule-adjusted work wdéll have need dates
coinciding with the new start dates of the workessd

If the material requisition scheduling option isrted on, then all schedule
adjustments of the pallets will be reflected backeed dates for the
corresponding requisition items that are incomp{ege, not fully used in
production).

If requisition items are not attached to a patiein but are attached directly to a
schedule-adjusted work order, the schedule adjugtmié be applied to the
need date for these requisition items.

If the purchase order scheduling option is turnegdtieen rescheduled requisition
items attached to purchase orders that are incoenfple., not fully received in
delivery) will have required delivery dates adjuste
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Chapter 12: Rescheduling Planning Activities

PERCEPTIONschedules for planning activities can be revissdgiseveral different
methods:

Manually rescheduling planning activities
Manually rescheduling planning activities using tih@bal rescheduling tool

Rescheduling planning activities usikty Projectthen rescheduling the
attached work orders and requisitions

Manual Rescheduling Planning Activities

The baseline schedules for planning activitieslmnpdated. Then, the work orders and
material requirements that are attached to thesates can be automatically re-
scheduled.

The schedules for the planning activities can bdifienl manually as follows:

Select Environment/Planning & Scheduling/Plannirgivities from the main
menu.

Retrieve those planning activities that need todseheduled.

Rescheduling Planning Activities Using MS Project

MS Projectalso can be used to reschedule planning activilié® changes can be made
to the schedules iRroject, and the results re-imported irffERCEPTION The
importing procedure is the same as described mpoirtingMS ProjectSchedules.”
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When using the MPX file import, the mapping windmsadisplayed. There are three
important options for the user to consider:

SelectAdd Rowsf only new planning activities are to be imported

SelectUpdate Row®nly if revised schedules of existing planning\aties are
to be imported.

SelectAdd/Updatef both new planning activities and revised plangactivities
are to be imported.

Once the planning activities have been reschednlBERCEPTIONthe attached work
orders, pallets, and requisitions can be reschddadeordingly.
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Chapter 13: Project Rollups

For various user environments, the system prowsdesral different processes for
summing or rolling up information from details teetproject WBS summary levels
(Figure 13-1).

Figure 13-1: Selections of Rollups

The Cost Estimate Rollupummarizes a cost estimate from the cost iteneferRo the
“Cost Estimating New Construction & Ship Repair’dd$/lanual for details.

TheProduction Labor Rollugummarizes project labor hour and cost performareger
to the “Labor/Manpower Planning & Cost Managemesgéer Manual for details.

TheProduction Material Rollupsummarizes project material cost performance.eiRef
the “Material Planning, Purchasing & Inventory Quiit User Manual for details.

TheProduction Baseline Rollupummarizes cost and schedule performance of the
project planning activities. This information @led up from work orders and material
cost information attached to the planning actigiti&elecEnvironment/Planning &
Scheduling/Rollufrom the main menu. This rollup provides thedualing options
(Figure 13-2).
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Figure 13-2: Production Baseline Rollup Options

The options for the Baseline Rollup are as follows:

Summarize the planning activity baseline datesnfpda and actual start and
finish) and copy to the project WBS (SWBS, PWBS ®A&) as defined on the
activities.

Summarize the planning activity baseline budgetisqit hours, labor and
material costs) and copy to the WBS.

Compute the baseline Budgeted Cost of Work SchdduRBCWS (labor hours,
labor and material costs) using the planning aetiw; their baseline budgets and
baseline schedules. Copy the baseline BCWS tprthject WBS.

The additional options are the following rollupsvadrk order data to the planning
activities:
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Sum work order hour budgets to activities. Alsmawuork order progress,
ACWP (hours, labof and material cosfsto activities

Compute the planning activity labor hour EAC andcpat progress from a
system-developed analysis of attached work ord&lso compute for the
activities current BCWS (labor hours, laband material costs and BCWP
(labor hours, labdf and material cost§.

Multiple projects can have rollups performed irirgke process by holding down the
CTRLkey while clicking and highlighting the desiredact(s) in the project list sub-
window.

When all the options and project selections haenlmeade, click on th@K button, and
the system will proceed with the rollup process.

> Labor Hours ACWP = Summation of work order tinmaxges hours

® Labor Cost ACWP = Summation of work order timarges costs

" Material Cost ACWP = Summation of material costthdrawn by work orders

& Labor Cost BCWS = (Labor Hour BCWS/Labor Hour BAC)abor Cost BAC

° Material Cost BCWS = (Labor Hour BCWS/Labor Houk®) x Material Cost BAC
19 abor Cost BCWP = (Labor Hour BCWP/Labor Hour BAC)abor Cost BAC

1 Material Cost BCWP = (Labor Hour BCWP/Labor Houk®) x Material Cost BAC
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Chapter 14: Measuring Schedule Performance to theroject
Plan

As PERCEPTIONcollects actual cost and schedule performanceatminst the plan,
this information is summarized and consolidatedkliadhe planning activities via the
Baseline Plan Rollup described in chapter “Profaitups.” This information, in turn
can be exported out to thdS Projectdatabase for analysis of any impact actual
performance has upon the planned schedules.

FeedingPERCEPTION Performance Data Back To MS Project

PERCEPTIONransfers the following information into tivS Projectdatabase:

PERCEPTIONPlanning Activity WBS

Actual start date (if available from time charges)
Actual finish date (if available from time charges)
PERCEPTIONY% complete

Actual hours from time charges

TheMS ProjectSynchronizer (Figure 14-1) is used to transferddi@ into theMS
Projectdatabase.
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Figure 14-1: MS Project Synchronizer

To start the synchronization process, on the manurselecEnvironment/Planning &
Scheduling/Synchronize Schedules to MS-Préjest the main menu. This will start
theMS ProjectSynchronizer. Select the contract and projecyiheisronize. Then select
the direction of the transfer “TransferM$S Project” Enter the path and name of the
MS Projectdatabase file.

Figure 14-2 displays a sample MS Project schedude fo being updated by

PERCEPTION Figure 14-3 displays the schedule thadjectupdates after data has
been received froRERCEPTION

12



Chapter 14: Measuring Schedule Performance TdPTagect Plan

NOTE The changes in task schedules and completiomsstat

Figure 14-2: MS Project Schedule Status Prior TERCEPTION Update

Figure 14-3: MS Project Schedule Status After PEEETION Update

MS Projectautomatically adjusts the schedules accordingdattual schedule
information provided b ERCEPTION MS Projectalso displays the percent complete
information as a measured solid line bar insidebdrerepresenting the task schedule.
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The overall impact of these updates on the pr@awctbe viewed by clicking on
Project/Project Informatioron the main menu dfIS Project Figures 14-4 and 14-5
illustrate a before and after updates have beerepsed.

NOTE a slight overall delay in the project.

Figure 14-4: Overall Project Schedule Prior to Uptes

Figure 14-5: Overall Project Schedule after Update
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Chapter 15: Performance Measurement 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 fdooused formatting needs.

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.

Project Navigator: The entire contract WBS can be viewed, from deomtract down
through to the project Interim Product Packagesle theProject Navigatorfrom the

main menu (or on the toolbar).

The Project Navigator operates in the following mem The selected contract, project
and WBS (SWBS, PWBS, and COA) level will be disgidyn the WBS tab of the
Project Navigator window (Figure 15-1). Each letet has information below it is
annotated with a plus sign [+] to the left of iessdription line. Click on this [+] beside a
specific contract to display the projects definadlte database under the contract and so
on down through all the levels of the contractteAlately you can also double click on
each line to expand and collapse the tree view.
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Figure 15-1: Project Navigator with Pop-up Menu

Highlight any WBS level and right click to open epgpup menu that provides navigation
to other information for that level. These seleas are the following:

Details opens the baseline summary information window.

Composite Cost Summaryopens the Cost Summary Window displaying the
Labor and Material cost for each stage of the Wi&Is development
(estimate, baseline plan, and production).

Properties opens the Properties window which describes theipalattributes
for that WBS level.

Go To opens the worksheet style window for that WBS lleve

Management Graphsopens the graph selector where you can seleandeu
of different performance measurement graphs to view

By selectingDetailsfrom the Project Navigator pop-up menu, the systglrdisplay

a summary of baseline status (Figure 15-2). Tiselbe is derived directly from the
WABS level status of planning activities. The bamebudgets and schedules are rolled
up from the planning activities to each WBS levEhe Baseline Rollup (refer to
chapter “Project Rollups” for details), also caltels the BCWS and BCWP based on
the budgets, schedules, and work orders assigribe fganning activity.
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Figure 15-2: WBS Level Baseline Summary Informatio

By selectingVlanagement Graphisom the Project Navigator pop-up menu, the system
will display a selection of graphical reports (Figu5-3) for the WBS level.
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Figure 15-3: Selection of Management Graphics Refso

Figure 15-4 presents a sampleead/Behind Schedule Repoftthis report tracks the
system’s assessment of weeks ahead or behind $ehaduwvell as the trend that is being
projected at 100% completion. Refer to the “Lablamipower Planning & Cost
Management” User Manual for additional details.
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Figure 15-4: Sample Ahead/Behind Schedule Report

There are a large number of reports availablertairt progress and schedule
performance. Figure 15-5 displays a list thatlwamgenerated for Planning Activities.
These reports include WBS level information alonthwletailed information of the
planning activity itself. There are also a numbiereports, which list the work orders,
drawings, requisitions, and pallets attached tamlay activities.
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Figure 15-5: Planning Activity Reports

Other areas of the system also provide schedulgssteports. The details tab window
can be opened a number of different ways. In tioelrction Engineer’s environment,

highlight the project or lower WBS record from tverksheet then choose one of the

following methods to see the details:

1. Right click and seledDetails

2. Click on the Drill Down button from the toolbar, sele@etails
3. Double click on the Project or WBS record

The window tabVvariancespresents all measured labor, material, and toktl wariances
as well as planned finish date (Figure 15-6). 3ystem compiles project work orders
and determines weeks ahead or behind planned wdek schedules. From this the
system estimates a projected finish date. Oves,tthe system tracks these schedule
assessments and develops a finish date based atimggperiod trends.
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Figure 15-6: Project Summary Variance Report
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Appendix I: Scheduling Using MS Project
Scheduling oPERCEPTIONPlanning Activities can be done using criticallpatethod
software, such as MS Project . The following o an approach for usifgojectand

for applying the resulting schedulesRERCEPTION This discussion leads the user
through the various Project functions to develgample new construction schedule.

Preliminary Setup Steps

Before a project set of scheduled tasks can beajss@ there are a number of
preliminary steps that need to be done beforehand.

Setting up Project Calendar

Before detail planning the project, sel@éaols/Optiondrom the main menu.
The Optionstab window will appear (Figure I-1).

Figure I-1: Project Options Window

There are many different options to select, butféllewing are most important:
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Select theCalendartab and set the calendar and working week spatiias for the
project. MS Projectallows the use of multiple calendars, but this wiiebe used as a
default when project tasks are defined.

The standard1S ProjectCalendar is a 5-day week, 8 hours per day.

To set up an alternate calendar for the projectefample, a 4-day work week, 10 hours
per day, with specific holidays, click drools/Changing Working Tinfeom the main
menu. The system will then display fGhanging Working Timeiindow (Figure I-2).

Figure I-2: Change Working Time Window

Click on theNewbutton to define the alternative calendar forghgect. The system
will pop-up theCreate New Base Calendatindow (Figure I-3) where the description
for the new calendar can be entered. ClickQkebutton when this step is complete.

Figure 1-3: Defining a New Work Week

Back in theChanging Working Timeindow, click on thd=riday title headingn the
calendar display (Figure I-4). Then set selectgtesltoNon-Working time This
procedure makes all Fridays non-working. Howewg#rer days including holidays can
be set in similar fashion.
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Figure I-4: Setting Non-Working Days
Finally, to set the number of hours per week, etick on theOptionsbutton to open the

Optionswindow (Figure I-5). In th€alendartab, set the options parameters as required.
Click OK when finished.

Figure I-5: Setting Project Work Day Options
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Setting up Scheduling Options

Next, it is necessary to define the units of measar time and other scheduling options.
From the system main menu, click daols/Options

When the Options window is displayed (Figure Igick on theScheduldab and make
the following changes to the default specifications

Show (resource) assignment units as a Decimal
Default task type: Fixed Work

Click on theSet as [@faultbutton.

Figure 1-6: Setting Project Scheduling Options

It is important to declare that resource assignméhbe expressed using decimals units
rather than as percentages. This means that oesowill be allocated in terms of men,
and not as percentages of total available men.
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Next, set thédefault Task Typ©ption:

Fix Duration The task duration stays constant regardlessarigds to either the
number of resource units or work effort. If the@ushanges the duration, the
system will change the scope of work effort.

Fixed Units The number of resource units stays constant déggs of changes to
either task duration or work effort. If the usbianges the number of resource
units, the system will change the task duration.

Fixed Work The work effort stays constant regardless of geario either task
duration or the number of resource units. If teerichanges the scope of work,
the system will change the task duration.

For production work, Fixed Worghould be used. It means that regardless of hamym
people are assigned to do the job and regardlase @fianned time duration, the scope
of work should remain the same.

Project Settings

To set the project start datelectProject/Project Informatiorirom the main menu
(Figure I-7).

Figure I-7: Selecting Project Information from thélain Menu

TheProject Informationwindow (Figure 1-8) will appear where the projstart dateor
finish date can be entered.
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Figure 1-8: Setting Project Start Date

Make one of the following choices:

Choose whether you want the project to be schedategard from the start date
or the backward from the finish date. Enter thet state for a project to be
scheduled from the start date. Enter the finiske ffata project to be scheduled
from the finish date.

Specify which base calendar is to be used as thjeqtrcalendar.

Obtain overall project statistics for start anddindates, duration, work, and cost.

The following are details about the default baderadars in th&€alendarlist.

If you create additional base calendars, or if gadify the working times in the existing
base calendars, these become available i@ dtendarlist as well.

Standard: The base calendar that has a standard work dayarkdweek of
Monday through Friday, 8:00 A.M. to 5:00 P.M., witB:00 P.M. to 1:00 P.M. of
nonworking time for a break.

24 Hours: The base calendar that has no nonworking timetirAk, from
Sunday through Saturday, 12:00 A.M. to 12:00 Pid/set as working time.

Night Shift: The base calendar that is set up for a graveyaitd \Bforking times
are Monday night through Saturday morning, 11:00.Ro 8:00 A.M., with 3:00
A.M. to 4:00 A.M. of nonworking time for a break.

If an alternative calendar is to be used, seldobih the drop-down list. ClickOK when
theProject Informationwindow is complete.
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Set Up Project Task Worksheet Columns
The Gantt Chart view (Figure 1-9) provides not oalgraphical display of task schedules

and interdependencies, but also columns of tasknmdtion. Additional columns will be
required to integrate tHerojecttasks and schedules WRERCEPTION

Figure 1-9: Standard Gantt Chart Columns

To create additional columns, click on the coluneadrer tahe rightof where you want
to insert a new column. Click dnsert/Colummon the main menu. The Column
Definition window will appear (Figure I-10).

Figure 1-10: Defining New Columns

Select the Field namfeom the drop-down list and enter your own T.itl€lick OK to
finish.
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Insert the following four (4) columns into the weHeet in order to the leff the default
column “Duration”. Figure I-11 provides a mappivigthe names used Brojectand

the names used BBERCEPTION

"Field Name"

"Title"

Microsoft Project
Column Name

PERCEPTION
Column Name

Text7 Block

Texts Zone

Work Budget Hours
Text 15 Center

Figure I-11: Mapping Column Title Names

Figure I-12 displays the resulting columns addeth&éoGantt Chart window.

Figure 1-12: New Columns Inserted for Block, Zon&udget Hours & Center.

Defining Resources

In order to refine project schedules so that theylwe performed without exceeding the
available supply of resources, the project resaunsest be defined.

SelectView/Resource Shefgom the main menu (Figure 1-13).
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Figure 1-13: Choosing Resource Sheet form Main Menu

Define all resources with maximum available. Tdasnple sets up resource maximums
(manpower) for each work center as illustratedigufe 1-14.

Figure I-14: Setting maximum Resources by Shipyaidbrk Center

Defining Project Tasks

Project tasks can be entered directly iMit® Project This process can be done task by
task or by using the copy and paste features.
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This sample project is developed firsthticrosoft Exceland the results copied and
pasted intd’rojed. The reason for this approach is that eachrtast have its time
duration identified ifProject Excelcan be used to compute these durations from labor
hours estimates (budgets) and estimate man loagergsisk.

The basic master plan for new ship constructionbzaautlined as follows:

1. Estimating

2. Planning & Scheduling
3. Engineering

4. Requisitioning Materials
5.
6
7
8
9

Purchasing

. Work Order Development
. Hull Block Fabrication
. Hull Block Assembly & Outfit

Hull Block Erection

10.Zone Ouftfit
11.Tests & Trials

This schedule for this basic master plan can bknedtas presented in Figure 1-15:

Figure 1-15: Overview Schedule for Basic New Shipstruction Project

This plan can apply to many different new constacprojects as illustrated in Figures
I-16 and I-17.
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Figure 1-16: Definition of Major Construction Moduks for Scheduling- Barge

Figure 1-17: Definition of Major Construction Moduks for Scheduling- Patrol Boat

The following Figure I-18 presents the project tagk set up ikxcel
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Figure 1-18: Excel Data of Project Tasks
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Note that the hull block construction process skbn down into its basic manufacturing
and assembly process stages. Each of these saskther identified by ship zone and by
shipyard work center as outlined in Figure 1-19.

Figure 1-19: Definition of Ship Zones and Shipyar@ork Centers
Budgeting Labor

Setting labor budgets is a primary planning functi®dudgets not only prescribe cost
goals for scope of work to be performed, but alswige the information needed to
establish manpower requirements resources in cotiqumwith the project task
schedules.

Budgeting labor hours may be done in a numberféérént ways. The most common
are the following:

1. Use a cost estimating relationship (CER)
2. Use the estimated hours (often deducting a pergerita management reserves)

CERs are often used to develop budgets for hudkbtmnstruction. The following in
Figure 1-20 are examples for a specific type of bidck module:

Stage of Construction Hrs/Ton
Steel Prep 0.75
Steel Parts Fab 1.50
Block Sub-Assembly 3.50
Block Assembly 8.50
Block Erection - Tack & Fit 6.25
Block Erection Welding 3.50

Total: 24.00

Figure 1-20: CERs for Hull Block Construction
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Since each type of hull block (deck block, sidellskeuble bottom, bulkhead, etc.) is of
a different degree of complexity and even may hrough different manufacturing and
assembly processes, each type will exhibit its eetrof CERSs.
To compute the budget hours for the hull block tatsion tasks,

Labor Hours = Tons x (Hours/Ton)
Other methods for developing budgets can also bd, ssich as weld length and others.

Task Durations

An important piece of information for schedulingh® estimate of how long a task will
take in time (workdays) from start to finish.

The labor hours provide the scope of work, buttitme framein which these hours can
be performed depends upon the number of resourtaspower) that will be made
available.

To compute the task duration, the following infotroa needs to be defined:

The total labor hours
The number of hours per man-day
The number of shifts per man-day

From this, the workdays duration can be determasedrExcelcalculation:
Days Duration = Labor Hours / (8 Hours/Day) / (Shifs/Day)
Copying Excel Tasks to Project
After the basic schedule data has been developexcel it must be copied intBroject

Special Note:_The column order of thrceldata must be the same column order set up
in Project

In Excel highlight the data to copy inferoject Click on theCopybutton on the
Exceltool bar (Figure 1-21).
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Figure I-21: Copying Excel Data into the Clipboard

Re-openMS Projectand open the Gantt Chart worksheet. Seélemiv/Gantt Charfrom
the main menu (Figure 1-22).

Figure I-22: Opening the Gantt Chart in Project

In Project click on the upper left corner of columns whére tlata is to be copied (Task

Name). Then click on theastebutton in théProjecttool bar. The selected tasks
will be put intoProjectdirectly (Figure 1-23).
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Figure I-23: Excel Data Pasted into Project

Tasks copied fronkxcelinitially will have the same start date. Themnisih dates will
vary depending on their work days durations.

Summary Tasks

In this example, the top row of block data is a sary of the detail breakdown of block
manufacturing and assembly tasks.

Highlight all of the block tasks below the blocknsmary row and click on thimdent

button on the tool bar. The summary row withtbold and its schedule bar will be
displayed in color black and span the overall doradf the block tasks (Figure 1-24).

Figure 1-24: Indenting Tasks for the Summary Task

Sequencing Tasks

Tasks copied fronExcelinitially all will have the same start date in Bantt Chart.
Their finish dates will vary only depending on thebrk days durations.

98



Appendix I: Scheduling Using MS Project

The next step is to link these tasks accordingéar normal inter-dependencies and
sequence order. This sequencing is needed toagethet production schedule.
To link tasks, highlight first the preceding tasiien highlight the succeeding teeskd

click on theLink Tasksutton on the tool baRrojectwill link the two tasks in
predecessor-successwder (Figure 1-25).

Figure 1-25: Linking Tasks in Sequence Order

For each hull block, link all tasks as they shoatdur in time sequence (Figure 1-26).

Figure 1-26: Hull Block Tasks Linked Sequenced
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At this point in the planning process, do makediakross different hull blocks. This is
done later when the hull block erection sequendeveloped.

Using Lag and Lead

The planner may not always want tasks to be lirdeazh that the successor task starts
only when the predecessor task finishes. Lagaat tene at its start may be warranted.

Lag means that there is a specified amount of timerthest pass before the
succeeding task can start after the precedinghaskKinished.

Lead (negative lagneans that the succeeding task can start befengréteding
task has finished.

If a link needs to be adjusted to account for eitead or lag, highlight the task then click
on theTask Informatiorbutton on the tool bar (Figure 1-27).

Figure I-27: Identifying a Task to Implement Leadrd.ag

When the Task Information window appears (Figu2&)- click on thePredecessortab.
Enter the number of days lag or lead as requifiéten click on theéOK button.
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Figure 1-28: Example of Task Starting 2 Days Befofénish Of Preceding Task.

Projectwill respond by applying the lead or lag to thektéigure 1-29).

Figure 1-29: Result of Implementing a Time Lag ta Successor Task Start

Defining Erection Sequence

After each set of block tasks has been linked agdenced, the blocks must be linked by
their planned erection sequence.

Use the same procedure for linking block erectamks as for linking block tasks:

First, highlight the erection task that needs te®guenced first;
Then highlight the following erection task.
Click on theLink Taskbutton to make the link.

Figure 1-30 illustrates an erection sequence lietnieen hull blocks.
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Figure I-30: Establishing Erection Sequence Linksetween Hull Blocks

Sequencing On-Board Outfit & Test Tasks

To complete the production schedule, the blocktene@nd on-board weld-out tasks
need to be linked for the final on-board outfiyyiah and tests and trials.

Link each on-board block weld-out task to the oma+booutfit task._This link must be
done for each weld-out task individua{fyigure 1-31 and 1-32).

For large ship construction, the on-board tasksishioe broken down by ship zone.
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Figure I-31: Establishing Links between Hull BlocErection Welding and Zone
Outfit

Complete the on-board block weld-out tasks to thal on-board outfit tasks, leading to
delivery (Figure 1-32).

Figure 1-32: Completing Production Plan with Link$o Ship Delivery

Another view that can be helpful in ensuring tHaeeection tasks link properly to on-
board outfit tasks is thRelationship Diagram First, highlight the rows of tasks to
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display (Figure 1-33). Then, click oview/More Viewgrom the main menu and select
Relationship DiagrangFigure 1-34).

Figure 1-33: Selecting Tasks for Project Relationg Diagram Display Option

Figure I-34: Project Relationship Diagram Displa@ption
Engineering & Material Control

After all production tasks have been defined ankidd, the tasks for engineering,
planning & purchasing that are required to supgietproduction plan must be defined
and then linked into the project (Figure 1-35).
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Figure I-35: Defining and Linking Engineering andProduction Support Efforts

Project Schedule

After all tasks have been defined and linked, trstesn will have developed the project
schedule from start to finish.

To view the resulting overall project scheduleestdProject/Project Informatiorfrom
the main menu. To view the resulting overall pcogchedule, sele&troject/Project
Informationfrom the main menu (Figure 1-36).
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Figure I-36: Accessing Overall Project Scheduleformation

By clicking on theStatisticsbutton in theProject Informatiorwindow, the system will
display a summary of the project schedule andatisssics (Figure 1-37).

Figure I-37: Project Schedule Statistics

WhenMS Projectschedules the project tasks, it calculates thedstbdoased on the
requirements of the task, not the availabilityegaurces assigned. For example, the
panel line may have a manpower availability of 1€nm day; howeveMS Project
might still schedule tasks such that there mayeleired 15 men for any given day.

It's not until the schedules are adjusted to accodate periods of time when there are
limited resources that the panel line’s over-altmraproblem can be resolved.

The project tasks are now all linked and sequendéxay also have been developed with
start and finish dates.
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However, at this point, non-critical tasks haveestiies that are based on early start and
finish dates. These dates are not likely to be pracEahany have the same start dates
and would require an over-load of resources to dete@s scheduled.

The following Figure 1-38 displays the manufactgrend assembly tasks for several
blocks, all starting at about the same time (ntgelprep tasks).

Figure 1-38: Unconstrained Early Start Schedules

With limited resources, manpower for example, fuksedule is not realistic. Resource
limitations will cause these tasks to become stagghm time to accommodate resource
availabilities.

Schedule Adjustments

The schedules at this point are the result onseguenced (linked) tasks and their
durations. Usually there are other consideratibasaffect schedules:

Fixed Time Date Requirements
Task Priorities
Limited Resources
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When entering information about task schedulingpkie following in mind:

If tasks occur in a sequence, enter task depergetwicreate that sequence.
Use date constraints (suchMast Start OrandMust Finish On only when
required Constraints limit the adjustments th&$ Projectcan make when
determining which tasks to level.

Use priorities sparinglyUse a task priority 1000 (meaning do not levid thsk)
only when a task absolutely cannot be delayed ldr@spwvhen you have other
tasks that you definitely prefer to delay or sgflieveling is necessary.

Date Constraints
There are various types of date constraints:

As Soon As Possible (Default)

As Late As Possible

Finish No Earlier Than mm/dd/yyyy
Finish no Later Than mm/dd/yyyy
Must Finish On mm/dd/yyyy

Must Start On mm/dd/yyyy

Start No Earlier Than mm/dd/yyyy
Finish No Earlier Than mm/dd/yyyy

Highlight the task requiring a date constraint, #meh click on th&ask Information

button on the toolbar. Open tAdvancedab of thelTask Informatiordata window
(Figure 1-39).

Figure I-39: Setting a Date Constraint for a Spéied Task
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Select the date constraint. ASAP is the systerauliethat schedules tasks at their
earliest start dates.

Resource Loading & Leveling

Except for the linking of block erection tasks dhd block weld-out with the on-board
outfit tasks, the schedule thus far does not censdy limitations of resources.

To modify the schedules so that they honor timdsted resources, a scheduling
process calledesource levelings available.

In order to schedule within available resources, fithlowing steps must be done:

1. Define available Resources.

2. Assign resources to Tasks.

3. Initiate schedule changes (Resource Leveling) waedewhen resources are
over-allocated.

Defining Resources

To define the list of critical resources and hownyare available per work day do the
following steps:

Open theResource Sheétom the main menu (Figure 1-40). Where manpoiser
a critical resource:

1. Define each of the work centeiRgsource Name

2. These resources are Dype“Work”

3. Enter theMax Units(maximum number of Men across all shifts per day i
the work center)
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Figure 1-40: Setting Resource Limits

Allocate Resources to Tasks

Where manpower resources are limited per work cect@y and paste the task work
centers to the column titldRklesource Namégigures 1-41 and 1-42).

Figure I-41: Copying Work Centers for Resource Lita
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Figure 1-42: Pasting Work Centers to Resource Nasn€olumn

As you paste in the work centers into Besource Namalumns, the system will
display warnings to the user if over-allocationgénbeen detected (Figure 1-43).

Figure 1-43: System Warning Message

By selectingSkip All the leveling process will be performed and tasiisbe
rescheduled so that they have schedules during tivhen their resources are available.

What is an Over-Allocated Resource?

An over-allocated resource has more work assigmaa ¢an be done in the resource's
available time.

Over-allocations can result from the following:

A resource being assigned to work full-time on mibi@n one task.
Increased duration of tasks.

Increased assignment units to resources.

Decreased unit availability for resources.

A resource being assigned to a summary task asagehe or more of the
subtasks.
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What is Resource Leveling?

Resource leveling is a way to resolve having toeamuork assigned to resources, which
is known as “resource over-allocation.”

One way to level is to delay a task until the asstresource has time to work on it.
Another method is to split a task, so that pad tdsk is done when planned, and the rest
of it is done later when the assigned resourceditmes

You can level resources yourself or hdW® Projectlevel for you. TheMS Project
leveling feature examines the following factorsitdermine which tasks should be
delayed or split:

Task ID

Available slack time
Task priority

Task dependencies
Task constraints
Scheduling dates

When and Why Should Resources Be Leveled?

Level resources when you know you have over-alionatand only after you have
entered all information about task scheduling asburce availability. Don't rely on
resource leveling to schedule your project.

You know you have over-allocations when you reveéeresource viewResource Usage
view, Resource Sheetr Resource Graphand see resources highlighted in red (Figure I-
44).

You can also use tHeesource Allocationiew to help find and review detailed task and
assignment information about over-allocated ressirc

SelectView/Resource Shesbm the main menu to see what resources areallmrated.
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Figure I-44: Indicators of Tasks Over Allocated

You can also level resources shared across mugiipjects.

SelectView/Resource Graptiom the main menu for graphical presentatiorhefdver-
allocation (Figure 1-45).

Figure 1-45: Resource Graph Showing Periods of Ou&llocations
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You can quickly find over-allocated resources iy esource view, in which the names
of over-allocated resources are highlighted in red.

TheResource Usageew in particular can show the amount of timet the& resource is

over-allocated within a selected time period. &elew/Resource Usage see resource
allocations as scheduled (Figure 1-46).

Figure 1-46: Resource Usage Report Showing PeriadOver Allocations

Leveling Options

The easiest way to get started Wil Project 'develing feature is to use the defaults
provided in theResource Levelindialog box.

As you become more familiar with the details of Heweling affects your schedule, you
can fine-tune the options available in the dialog.b

To open the Resource Leveling dialog box, clicklools/Resource Levelirfgppm the
main menu (Figure 1-47).
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Figure I-47: Setting up for a Resource Leveling Ogion on the Project Schedules

MS Projectlevels over-allocated resources by delaying anittisgl tasks, based on
criteria the user selects in this dialog box:

Specify whether you wamMS Projectto level automatically (as soon as it detects
an over-allocation) or manually (only when you klicevel Nowy.

Indicate how much a resource needs to be overaalddfor example, by an

hour, day, or week) before they should be leveled.

Set the criteria for the order that tasks shouldelveewed for over-allocations and
leveling.

Automatic Automatic leveling levels resources instantasgowhen you change a task
or resource.

If your project is large, automatic leveling migthdw down your work in the
schedule.

If you choose this option, unselect ikear leveling values before levelisheck
box. This check box is selected by default, but wiesreling automatically,
clearing values can significantly affect schedwdef@rmance.
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Manuat Manual leveling allows you to control whift Projectievels resources. It
levels only when you open the Resource Levelingpdibox and click.evel Now This
is the default option.

Look for over-allocations on a specified time basis

Click a time period for the sensitivity with whitéveling will recognize over-
allocations. This setting establishes the poimttath you want leveling to intervene.

Minute by Minute:Level resources when there is an over-allocaticat éfast
one minute.

Hour by Hour: Level resources when there is an over-allocatiost édast one
hour.

Day by Day Level resources when there is an over-allocatioat téast one day.
Week by WeeHl evel resources when there is an over-allocaticat éfast one
week.

Month by Month:Level resources when there is an over-allocaticat ¢¢ast one
month.

Clear leveling values before levelingelecting this check box indicates that anyytela
previously entered as a result of leveling, or assalt of manually entering leveling
delay, are to be cleared before the next levelpgyation is done. This is selected by
default.

Leveling range Specify whether you want the entire project ledeor only those tasks
falling within a specific time range.

Leveling order Specify the order in which you walS Projectto delay or split tasks
that have over-allocations. AftBtS Projectdetermines which tasks are causing the over-
allocation and which tasks it can delay, it usesdtder you specify.

ID Only: MS Projectdelays tasks as needed with the higher ID numhefsd
considering other criteria.
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Standard MS Projectiooks at predecessor relationships, slack (a taskmore
total slack time is delayed first), dates (a tasth & later start date is delayed
first), priorities, and constraints to determineetiter and how tasks should be
leveled. This is the default.

Priority, Standard MS Projectiooks first at priorities and then at predecessor
relationships, slack, dates, and constraints terdebhe whether and how tasks
should be leveled.

Level only within available slackSelect this check box if you want to preventfihesh
date of your project from being delayed.

In many projects, however, unless there is a Idtustt-in slack, with this setting you
might not see a significant change after leveling.

By default, this check box is cleared.
Leveling can adjust individual assignments on &:taé8elect this check box to allow

leveling to adjust when a resource works on a iteg&pendent of the other resources
working on the same task.

This is a global setting for all tasks and is sielddy default.

If you want to selectively allow leveling on inddual assignments for specific tasks, you
can add théevel Assignmenfeeld to a task sheet, and then set the fieldvtes” or
“NO'”

Leveling can create splits in remaining worgelect this check box if you want leveling
to interrupt tasks by creating splits in the renmagrwork on tasks or assignments.

117



Appendix I: Scheduling Using MS Project

This is a global setting for all tasks, and is sigdd by default.

If you want to selectively allow leveling to spiegmaining work for specific tasks, you
can add théeveling Can Splitield to a task sheet, and then set the fieldvies” or
“No.”

When you use leveling/IS Projectchecks each of the resources in turn.

If a resource is over-allocatddS Projectsearches for the tasks that are causing the
over-allocation and identifies which of those tas&s be delayed.

MS Projectdoes not delay tasks that

Have a constraint d¥lust Start Oror Must Finish On

Have a constraint dAs Late As Possihlé this project is being scheduled from
the start date.

Have a constraint As Soon As Possiblié this project is being scheduled from
the finish date.

Have a priority of 1000, meanirigo Not Level

Have an actual start date. However, as long akdfeling can create splits in
remaining workcheck box has been selected, any remaining warloeasplit for
leveling.

After determining which tasks can be delayd& Projectpicks the task to delay based
on its task dependencies, start date, priority,@mstraints.

To review the changes leveling made to tasks:

1. On theViewmenu, clickMore Views
2. Click Leveling Ganttand then
3. Click Apply.

Reviewyour tasks in the Leveling Gantt view to see #mults of leveling and to see how
much delay leveling has added to tasks (Figure)l-48

Typically, when you delay a task, either by usiagaurce leveling or by adding delay
manually, if you clickClear Levelingn theResource Levelindialog box, this delay is
removed.
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However, suppose a task is split or delayed asudtref leveling, and then that task is
subsequently set with a priority 1000 (Do Not Lével

If you click Clear Levelingn theResource Levelindialog box, the leveling delay or
split is not removed.

WhenMS Projectlevels resources, it does not change resourcenmssigs, and it does
not change task information. It only delays oitsghsks.

When you level resources yourself, you can lodkatsame factors, and then adjust the
task or resource to resolve over-allocations. Kkan®le, you can delay a task, or assign
additional resources.

The methods you choose to reduce over-allocatiepsmt on the limitations of your

project, including budget, resource availabiliipjsh date, and the amount of flexibility
available for scheduling tasks.

Figure 1-48: Gantt Chart View After Leveling
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Figure 1-49: Leveling Gantt View Showing Before &ffer Leveling

Figure I-50: Detail Gantt View Showing After Leveig

Task Priorities

Resource Leveling can be adjusted by assigningityrievels to selected tasks. Higher
priority numbers indicate tasks that cannot behredualed as easily as tasks with low
priorities.

Highlight the task, then
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Click on theTask Informatiorbutton on the tool bar.
Click theGeneraltab, and then enter a value in the Priority baguyfe 1-51).

Figure I-51: Setting Task Priority for Resource Leling Operation

Choices are 0-1000, with 0 being the lowest pgpand 1000 being the highest priority,
having the effect of "Do Not Level."

The default priority is 500.

If you are working with resources in multiple projg you can also set priorities for
projects in théProject Informationdialog box.

On the Project menu, clidRroject Information and then enter a value in the Priority box.

Transfer MS Project Tasks toPERCEPTION

When the tasks iMS Projecthave all been scheduled, they can be transferred to
PERCEPTIONas project Planning Activities. However, beforaning this process the
first time ever, follows the instructions belowdet up the data source for the Microsoft
data files (required for all PC clients using tlgetem). Then, proceed with the following
steps:

1. Log into thePERCEPTIONsystem
2. Click onEnvironment/Planning & Scheduling/Synchronize SalesdTo MS
Projecton PERCEPTION’smain menu (Figure 1-52)
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Figure I-52: Opening the PERCEPTIONB/MS Project Seldule Synchronizer
With the synchronizer window open (Figure 1-53),

Identify the project in theERCEPTIONdatabase
Turn on theTransfer To PERCEPTIORNption
Identify theMS Projectfile

Click on theOK button.

PowpbdPE

Figure I-53: The PERCEPTIONB/MS Project Schedule 8ghronizer Window

122



Appendix I: Scheduling Using MS Project

When the Project Synchronizer has finished thesteanallMS Project tasks have been
transferred as Planning Activities onto PERCEPTIONJatabase.

By opening the PERCEPTIONanning Activities worksheet (Figure 1-54) antrieving
activities for the project, thelS Project Taskwill be displayed.

Figure 1-54: Planning Activities Created (Transfead) From MS Project

Initial Data Source Setup for MS Project Data Files

Prior to running the MS Project Synchronizationtfoe first time, you must set the
Default User Name and Password for the ODBC dateceaused to connect to the
Project file. Follow the steps below to setup theddiilts:

1. Click the Start Button on the Windows Toolbar.
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2. Click on Run.
3. Enter ODBCAD32 on the command line (Figure I-55).

Figure I-55: Run Command Line

4. On the ODBC Administration Window click on the Syst DSN tab.
5. Scroll down the list until you see SPAR_Access seldct this DSN (Figure I-
56).

Figure I-56: DSN Selection Window
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6. Now click on the Configure Button. This will opé&me Microsoft Access Setup
Window (Figure 1-57).

Figure I-57: Microsoft Access Setup

7. On the Configuration Window click on the Advancegtt®n (Figure 1-58).

Figure 1-58: Advanced Options Window

8. At the top of the Advanced Window in the DefaulttAorization section enter
Admin for the User NameDO NOT enter a password.

125



Appendix I: Scheduling Using MS Project

9. Now click the OK button.
10.Click the OK Button on the Microsoft Access Setumiddw.
11.Now close the ODBC Administration Window.
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Glossary

For details see User Manual “Getting Started WERCEPTION
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