PERCEPTION? PERT-PAC
Using Microsoft Project 2000

to Plan & Schedule

A Training Tutorial

(Sample Hull Block Construction)
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This training tutorial outlines the basic features
of the Microsoft Project 200&ystem for planning
and scheduling shipyard engineering and
production activities.

It Is a supplement to the user manual entitled
“PERCEPTION Integrated Planning &
Scheduling; which provides more planning and
scheduling detalls for the user.
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For details on the operation ofMicrosoft Project
2000not covered by this tutorial, the user is
urged to use Microsoft’'s “User Guide for
Microsoft Project 2000.”
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Additional detailed instructions for planning and scheduling
using PERCEPTIONare provided in the following tutorial:

PERCEPTION PERT-PAC
Integrated Planning & Scheduling
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This tutorial describes the process for usind/icrosoft Project
2000to plan and schedule shipyard production activities
(“tasks”).

This process includes sequencing tasks with all nessary
Inter-dependencies. What results is a project scdale
developed using the Critical Path Method (CPM).
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CPM develops not only thestart and finish datesfor each
task, but also determines how much free time is auable
to each task to accommodate delays before theseale
Impact the overall project schedule.

Those tasks that have no free time, called float @lack
time, are called critical.
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This tutorial uses the new construction project obuilding
a barge as an example of how to go about the plamy
and scheduling process.

The plan is based on modern hull block construction
methods of work organization.

This includes the outfitting of hull blocks prior to
erection, followed by a zone-oriented organizationf the
final on-board work efforts that ultimately lead to tests,
trials and delivery.

An example of scheduling a Grand Block also is inated.
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Group Technology Manufacturing: This sample project does
not include an example of group technology manufaating
activities, per se, although these methods also che
accommodated by the procedures described in the
scheduling process.

Material Scheduling: While this sample does not address the
planning and scheduling of material requirementstheir
schedules (vVilPERCEPTION) can be driven directly from

the production schedules and the latter's Need Dage

Cash Flow SchedulingWhile not addressed by this sample
project, Microsoft Project 200Glso can model the cash flow
requirements resulting from the project plan and sbedule.
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Planning The Project

A project plan requires a good overall organizationof the
work. For new construction, this means the followng basic

items need to be defined:

1. The project work breakdown structure (WBS) that
will provide a good overview of costs and schedules
above the details. This avoids missing the “forest
for the trees” when the project gets under way.

2. The organization structureof all who will be
responsible for doing the work. PERCEPTION
requires that all work be formally assigned to

specific work centers

10
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The Project WBS can be a combination of ship systesn
(SWBS) and interim products (PWBS).

Each type of WBS has its value in the development the new
build project.

For this sample project, however, the plan will bévased on the
organization of work by interim products:

 Manufactured Parts

Sub-Assemblies
Hull Blocks
Hull Grand Blocks

Ship Zones

“Spar 11
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Sample New Build Barge Project

Zone BOW

Bow
> < >

Zone STERN Zone MID

Stern Mid-Body

< > <

e o2 | omos | eos | %00

/
\

Construction Hull Blocks

Construction Grand Block

GBO1
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The same planning principles can apply to
any ship construction project.

Construction Grand Block

GBO1 \

Construction Hull Blocks

@ 13
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Setting Up Project Calendar

Before working on the project, selectl ools/Optionsfrom
the main menu.

The Optionstab window will appear. There are many
different options to select, but the following aranost

Important:
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oprions 21|
Se I eCt th e Zalculation

C al e n d artab an d Calen:i::\laptinns For ‘Project3-leveled’
set the calendar o

YWorkgroup I Save I
Edit iCalendar! | Schedule |

Spelling

General

an d WO rkl n g We e k S Ja;ui:; startin; weat far BY numbering
specifications for Defaulstarttne:  [E00AN
th e p rOJ eCt . Defaulk end time: IW

Hours per day: 5.00 L %

Microsoft Project ;::ji: |—3

allows the use of oo ot |
multiple

calendars, but this

one will be used as __ teb | x| concel |

a default when
project tasks are  The standardMicrosoft ProjectCalendar

defined. IS a 5-day week, 8 hours per day.

%I’AH 15
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To set up an alternate calendar for the project (fo
example, a 4-day work week, 10 hours per day, with

specific holidays, click onTools/Changing Working Time

from the main menu.

Change Working Time

For: |5I:an|:|ar|:| (Project Calendar)

H

2l

Set working time For selecked datels)

Legend: Select Dakerls):
""""" Working February 003 ;I
........... i 5 il T|W|Th| F S
Morworking 1

S 2 13[4 ]s]6 |78 ||
i hOUFS a [10 [11 [12 [13 [14 |15
2n this calendar:

_ 16 |17 |18 19 20 |29 |22
Edits ko a day of

the week 23 |24 |25 |26 |27 |28

R 1 |
0 individual day LI

Set selected datels) bo;

% Use defaulk
£ Monwarking tirme
" Mondefault working kime

Frarm: To:
|3:|:|n Al |12:nn P
|1:|:u:| P |5:|:u:| P

Help | Hew, ..

Cptians. .. | Ik I Cancel
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Click on the Newbutton to define the alternative calendar

for the project:

Marne: |4-Da~; work Week]
{” Create new base calendar
¥ Make a copy of |5|I~3I'I'I|EIFE| L'va calendar
4 I Cancel
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Click on the Friday title heading in the calendar display,

then set selected dates tdon-Working time

This procedure makes all Fridays non-working.

However, other days including holidays can be seti

similar fashion.

Finally, to set the

For: | 4-Diay Work Week,

Set working time For selecked datels)

H

Change Working Time

2

Select Dakerls):

Set selected datels) bo;

.......... workin February 2003 af " Use default
---------------------- ] 6 icerking e
n u m be r Of h O u rS Morworking " Mofidefault working kime
per week, etc ey HE RN J g
! T Y e g |10 [11 [12 |13 | |
. On this calendar:
. —— the week 23 |24 |25 |26 |27 | |
Optionsbutton. = Edtstoan
0 individual day LI | |
I I
Help | Hew, .. | Cptians. .. | Ik I Close |
18
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Set the options
parameters as
required.

Click OK when
finished.

Calculation

Wi

Calendar options For 'Project3-leveled’

Week starts on:

Fiscal wear starts in:

Defaulk skark: time:
Default end kime:
Hours per daw;
Hours per week;

Days per month:

Workgroup
Edit

Spelling
General

Save I

‘Calendar: | Schedule I

2

| Sunday vI
| January vI

™ llse statting vear For FY numbering

[Gooa
oo

Set as Default |

Help |

[ o |

Cancel
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Setting Up Scheduling Options

Click on Tools/Optionsfrom the main menu.

“Spar 20
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When the Options
window Is displayed,
click on the Scheduletab
and make the following
changes to the default
specifications:

*Show (resource)
assignment units as a
Decimal.

Default task type:
Fixed Work

Click on the Set as
Default button.

Calculation Speliing

Wiz General

Schedule options for Microsoft Projec

¥ show scheduling messages

Show assignment units as a;

W'orkgroup Save

Edit

Zalendar

Decimal j h

Scheduling options for 'Project’

Blew tasks:
Duration is enkered in:
Wark is entered in:

Default task bype:

¥ Hew tasks are effort driven

W split in-progress tasks

Start O Project Start Date |

Days j

Hours j

P Wk ER

¥ autolink inserted or moved tasks

W Tasks will always honor their constraink dates
W show that tasks have estimated durations
W Mew tasks have estimated durations

Sek as Default

Help |

Ik

Cancel
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Showing the resource assignment units as
decimals rather than as percentages, means that
resources will be allocated in terms of men, for
example, and not as percentages of total available
men.
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Default Task Type Options:

1. Fix Duration: The Duration stays constant regardless of
either resource Units or Work effort changes. Chage
the Duration and the Work effort will change.

2. Fixed Units: The number of resource Units stays
constant regardless if either Duration or Work effat
changes. Change the resource units and the Duration
will change.

3. Fixed Work: The Work effort stays constant regardless
If either Duration or resource Units are changed.
Change the Work and the Duration will change.

For production work, Fixed Workshould be used. It means that regardless of
how many people are assigned to do the job and relgas of the planned time
duration, the scope of Work should remain the same.

“Spar 23
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Project Settings

To set the project start date selectProject/Project Information
from the main menu.

Sork

Filtered for: All Tasks
Graup by Mo Group
WES

v v w v

(=4 Task Information...  Shife+F2
@ Task faotes, .,

Project Infarmation. ..

S

“Spar 24
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The project
Information window
will appear where the
project start date or
finish date can be
entered.

Project Informs

Start date:
Einish date:

Schedule From:

Current date:
Status dake:
Calendar:
Prioriky:

Help |

*

2 xI

.or "Project3-leveled

|".'"."E-'I:| 0305003

|w.ac| 09/24/03

ERNENNEN

|F‘ru:uje::l: Start Date

&l kasks beqgin as soon as possible.

|".'"."E.'I:| 0219003

Lo [«

|N.ﬂ.

S00

Skatistics, . | (0] 4 Cancel
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 Choose whether you want the project to be scheduled
from the start date or the finish date.

* Enter the start date for a project to be scheduledrom the
start date.

* Enter the finish date for a project to be scheduledrom
the finish date.

» Specify which base calendar is to be used as the prot
calendar.

* Obtain overall project statistics for start and finish dates,
duration, work, and cost.

“Spar 2
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The following are details about the default base ¢andars in
the Calendarlist.

If you create additional base calendars, or if youmodify the
working times in the existing base calendars, thesgecome
available in the Calendarlist as well.

“Spar 21
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Standard

The base calendar that has a standard work day andork week of
Monday through Friday, 8:00 A.M. to 5:00 P.M., with 12:00 P.M. to
1:00 P.M. of nonworking time for a break.

24 Hours

The base calendar that has no nonworking time. Alime, from Sunday
through Saturday, 12:00 A.M. to 12:00 P.M., is sats working time.

Night Shift

The base calendar that is set up for a graveyard gh Working times
are Monday night through Saturday morning, 11:00 PM. to 8:00 A.M.,
with 3:00 A.M. to 4:00 A.M. of nonworking time for a break.

“Spar 28
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If an alternative calendar is to be used, select ftom the
drop-down list.

Click OK when theProject Informationwindow is
complete.
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Set Up Project Task Worksheet
Columns

The Gantt Chart view provides not only a graphical
display of task schedules and interdependencies, taiso
columns of task information.

& Microsoft Projeck - Project1
Jﬂﬂ File Edit %iew Insert Format Tools Project ‘Window Help

DR 8RY [ tmRI v |[@a=simc@ v -[@az| e,

-8 «|B I U|=E==|ATsk I\

Duration Start Finizh Predecessors Resource Mames Feh 02,'03 Feb 09,'03
Flslsm[tIwlt[F[s[sIm]TwlT[F]s

Standard Gantt chart columns

“Spar 30
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Additional columns will be required to integrate with
PERCEPTION
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To create additional columns, click on the column éader to

the right of where you want to insert a new column.

Click on Insert/Columnon the main menu. The Column

Definition window will appeatr.

In=ert

Mew Task, Ins
% Recurring Task. ..

@ Project...

ht]
@ Dirawing

% Hyperlink, ..  Cerl+k

=)

Select the Field name

from the drop-down list
and enter your own
Title. Click OKto finish.

Field name: 3 ITI
TeamStatus Pending -

Title: Tkl Cancel |

Aligr Eitle: Best Fit |

Align data

width:

Field name: |Text3 j a4 I

Title: |Center| Cancel |

align ttle: [ Center | Bestri |

Align data; |Right j

Width: | 10 3;
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Insert the following four (4) columns into the worksheet
In order to the left of the default column “Duration”

"Field Name" "Title"
Microsoft Project PERCEPTION
Column Name
Text7 Block
Texts Zone
Work Budget Hours
Text 15 Center

" 33
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1 & Microsoft Project - Project3

Jﬂﬂ File Edit Miew Insert Format Tools Project ‘Window Help

DZEGRY iR (@ =RkBCcE|ver - QAT @R,
(€ % + = show- | il -8 = | B 1 g|§§|§|mnasks - s K
(3] Tazk Mame Block Zone Budget Hours | Center Crurstion Start Finizh I‘-.-18||r IZI|2, '?i
ST %
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Defining Resources

In order to refine project schedules so Clendr

| v Gantt Chart

that they can be performed without Network Biagran

Task Usage

exceeding the available supply of Tracking Gont

resources, the project resources must be J“
ened —
Table: Entry
SelectView/Resource Shedtom the ——
maln menu' Toolbars
ITEiewEiar

Header and Fooker, ..

Z00M .
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Define all resources with maximum available.

This sample sets up resource maximums (manpower)rfeach
work center.

Work Center Max. Men, Incl. Multiple Sites

1 & Microsoft Project - Project3

Jﬂ_ﬂ File Edit WYiew Insert Format ToolsM Project ‘Window Help

DeE8RY| 4 aeld v |@|= = m @] E EaLEE

J<:3 o 4 = Show =~ | Arial -5 -|B I U |§ = l% All Resources ~ WY S
|
a |Resnurce Matme |T\,fpe |ru1aterial Lakel |In'rtia|3 |Grnup Ma. Units | Std. Rate | Ot Rate | Costllze |[Accrue &t |Base Calendar
SHOPO1 Work 3 F0.00Mr F0.00mMr $0.00 Praorated Standard
alendar SHOPO2 Wik g F0.00ih F0.00mr §0.00 Prorated Standard
SHOPO3 iark i $0.00Mr F0.00Mr $0.00 Prarated Standard
SHOP04 iark 10 F0.00mr F0.00mr $0.00 Praorated Standard
SHOPOS Wyiork 3 F0.00ihr F0.00mr §0.00 Prorated Standard
SHOPOG iark 4 F0.00mr F0.00mr $0.00 Praorated Standard
SHOPOT ark B F0.00Mmr F0.00mr $0.00 Prarated Standard
SHOPOS Work 10 F0.00mr Fo.00mr $0.00 Prorated Standard
SHOPOS ark B F0.00Mmr F0.00mr $0.00 Prarated Standard
SHOP10 iark 4 $0.00Mr F0.00Mr $0.00 Prarated Standard
SHOP1 iark 5 F0.00mr F0.00mr $0.00 Praorated Standard
SHOP12 Wyiork 4 F0.00ihr F0.00mr §0.00 Prorated Standard

“Spar 3
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Defining Project Tasks

Project tasks can be entered directly intdMicrosoft Project
This process can be done task by task or by usingé copy
and paste features.

However, this sample project is first developed iMicrosoft
Exceland the results copied and pasted intBrojed.

The reason for this approach is that each task mugtave its
time duration identified in Project Excelcan be used to
compute these durations from labor hours estimates
(budgets) and estimate man loadings per task.

“Spar 37
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The basic master plan for new construction can be
outlined as follows:

=

Estimating

Planning & Scheduling
Engineering
Requisitioning Materials
Purchasing

Work Order Development
Hull Block Fabrication

Hull Block Assembly & Outfit

© ®© N o 0 B~ W DN

Hull Block Erection
. Zone Outfit
. Tests & Trials

i
~ O
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The basic master plan for new construction :

Tazk Name Duration | W28, 9% | Jan 02, '00 | Feb 06, '00 | Mar 12,00 | Apr 16,00 | May 21, '00| Jun 25,'00 | Jul 30,'00 | Sep 03, '00 | Oct 08,00 |

W T|[Fls[s[m[T[w|[T[F[s|s[m[T[w|[T[F[s|[s[m[T[WI[T
Eztimate 6.250 days
Contract Award 0 days
MNew Design 18.75 days
Detail Engineering 75 days
Planning 112.5 days
Drawing Lizts 5.25 days
Drawing BOK= 50 days
Reguisitions 37.5 days
Purchaze Orders 37 .5 days
Work Orders 25 days
Waork Order Pallets 2o davs
Hull Block Conztruction 150 days
Zone Qutfit 60 days
Test & Triale 15 days

39
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The following slides display the project tasks ase$ up
In Excel.
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Sample Hull Block Construction

Cays Average Total Stes
Bl ek Zong Hours CENEr Cura Hon Man Shifte Tons Hrs mTon Hr &/ Ton

Hull Block B - Stan B STERN 2,500 200 12.50 100
Stesl Prep B0 STERM 150 SHOPM 234 4 2 200 07s

Stesl Parts Fab B0 STERM 700 SHOPOD? 547 & 2200 350

Block Sub-Assembly B0 STERM 500 SHOPOS 591 & 2200 250

Block Aszembly B0 STERM oM SHOPO 938 B 2 200 450

Bllock Preft Hot B0 STERM 25 SHOPE 07a 2 2 5 500

Block Blast & Pairt B0 STERM 200 SHOPOR 2 0& 5 2200 1.00

Block Cwtfit B0 STERM 25 SHOPOF 0.52 3 2 10 250

Hull Block B02? - Wid-B ody Tank B02 LD 3,835 150 25.57 18.32
Stesl Prep B2 MID 113 SHOPM 1 76 4 2 150 075

Stes| Parts Fab B2 MID 225 SHOPOR 176 & 2 150 150

Block Sub-Sssembly B2 MID 525 SHOPOS 410 & 2 150 350

Block Aszembly B2 MID 1275 SHOPM 13.28 B 2 150 .50

Bllock Preft Hot B2 MID 75 SHOPG 234 2 2 15 500

Block Blast & Pairt B2 MID 180 SHOPOR 1 56 5 2 150 1.00

Block Cwtfit B2 MID 10 SHOPOF 0.2 3 2 & 125

Block Erection - Tack & Fit B2 MID 9% SHOPOR 391 15 2 150 .25

Black Erection YWelding B2 MID 525 SHOPOR 520 4 2 150 350

Hull Block B03 - Mil-B ody Tank B03 LD 3,835 150 2557 18.32
Stesl Prep B3 MID 113 SHOPM 176 4 2 150 07s

Stesl Parts Fab B3 MID 275 SHOPOD? 1 76 & 2 150 150

Block Sub-fszembly BOS MID 525 SHOPOS 410 & 2 150 550

Block Azzembly B03 MID 1275 SHOPM 1328 5 2 150 &.50

Block Preft Hot B3 MID 75 SHOPE 234 2 2 15 500

Block Blast & Pairt B3 MID 180 SHOPOR 1 56 B 2 150 1.00

Block Cwtfit BOS MID 10 SHOPOF 0.21 5 2 & 125

Block Erection - Tack & Fit B03 MID 9% SHOPOR 591 15 2 150 £.25

Block E rection Welding B3 MID 525 SHOPOR §.20 4 2 150 350

@ 41
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Sample Hull Block Construction

Cays A v ra ge Total S8l
Eloch Zone Hours CENEr Curation Man GhiTts Tone Hre/mon Hr &/ Ton
Hull Block B (4 - Mikl-B ody Tank Bid MD 3,835 150 2557 1832
Stesl Prep BO4 MID 113 SHOPM 1.76 4 2150 0.75
Stesl Parts Fab BO4 MID 225 SHOPOZ 1.76 g 2 180 1.50
Block Sub-&szembly BO4 MID 525 SHOPO3 4.10 g 2 180 3.50
Block A=z=eambly Bo4 MID 1,275 SHOPM 13.28 G 2 150 g.50
Block Preft Hot BO4 MID 75 SHOPDS 2.34 2 215 5.00
Block Blast & Pairt BO4 1D 150 SHOPDG 1 .56 B 2150 1.00
Block O utfit BO4 MID 10 SHOPO? 0.21 3 2 8 1.25
Block Erection - Tack & Fit BO4 MID 93 SHOPOR 3.91 15 2 180 £.25
Block Eredion Welding Bo4 MID 5245 SHOPOS g.20 4 2 150 3.50
Hull Block B05 - Bow B05 BOW 1,228 100 12.28 478
Stesl Prep BOS By 75 SHOPM 117 4 2 100 0.75
Stesl Parts Fab BOS By 150 SHOPOZ 117 g 2 100 1.50
Block Sub-&szembly BOS By a0 SHOPO3 0.39 g 2 100 0.50
Block &ssembly BOS By 800 SHOPD4 8.33 B 2100 £.00
Block Preft Hot BOS By 40 SHOPDS 1.25 2 210 4.00
Block Blast & Pairt BOS By 100 SHOPDG 1.04 B 2 100 1.00
Block O utfit BOS By 13 SHOPO? 0.26 3 2 5 2.50
Hull Block B 06 - Bow B05 BOW 2,103 100 M.03 1353
Steel Prep BOS By 75 SHOPM 117 4 2100 0.75
Stesl Parts Fab BOS By 150 SHOPOZ 117 g 2 100 1.50
Block Sub-&szembly BOS By a0 SHOPOG 039 g 2 100 0.50
Block Assemkbly BOS By 800 SHOPD4 g8.33 B 2 100 7.00
Block Preft Hot BOS By 40 SHOPDS 1.25 2 210 4.00
Block Blast & Pairt BOS By 100 SHOPDG 1.04 B 2100 1.00
Block O utfit BOS By 13 SHOPO? 0.26 3 2 5 2.50
Block Erection - Tack & Fit BOS By 725 SHOPOR 3.02 15 2 100 7.25
Block Erection Welding BOS By 150 SHOPOR 234 4 2 100 1.50
@ 42
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Sample Hull Block Construction

Cays Lvarage Tortal stael
Elach Zona Hours CEner Curaion Man Ghifts Tons Hrs mon Hr&/Ton
Hull Gramdl Block GEB il GEH BOW 1,768 200 8.54 634
Block Outhit =B By 18 SHOPOY 0.36 3 2 7 250
Block Eredlion - Tack & Fit =B By 1,450 SHOPOS 5.04 15 2 200 725
Block Eredchion Welding =B By 300 SHOPOS 4 B3 4 2 200 1.50
On-Board Outfit S 250 SHOPOD4 391 4 2
Cn-Board Paint = 200 SHOP1O 625 2 2
Launch & Docking S 250 SHOPNM 1.56 10 2
Tests & Thals S S0 SHOP12 391 g 2
Delivery (Milestorne) L 0.0a

“Spar 43
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The tasks are identified by ship zone and by shipyd

Work center.

:Ship Zones

Zone Zone Description

| =TERM Stern
MDD Mid-Body
BOWVY  Bow
oW Ship-Wide

Center Center Description

SHOPO
SHOPO2
SHOPO3
SHOPO4
SHOPOS
SHOPOG
SHOPO?
SHOPOS
SHOPOS

SHOPO9
SHOP10
SHOP1
SHOP12

Steel Prep - Wheelabrator & Trim

Steel Parts Fab - NC Plate Cutting

Block Sub-Assembly - Panel Line

Block Assembly

Block Prefit Hot - Pipe, Rails, Grates, Foundations
Block Blast & Paint

Block Outfit - Pumps, Yalves, Electrical Trays
Block Erection - Tack & Fit

Block Erection YWWelding

Cn-Board Outfit
Cn-Board Paint
Launch & Docking
Tests & Trials

sssssssssss
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Budgeting Labor

Budgeting labor hours may be done in a number of
different ways:

1. Use a cost estimating relationship (CER)

2. Use the estimated hours (often deducting a
percentage for management reserves)
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CERs are often used to develop budgets for hull bds
construction. The following are examples:

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

To compute the budget hours,

Labor Hours = Tons x (Hours/Ton)
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Task Durations

An important piece of information for scheduling isto
estimate how long a task will require from start to
finish.

The labor hours provide the scope of work, but théime
frame in which these hours can be performed depends

upon the number of resources (manpower) that will b
made available.

“Spar 47
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To compute the task duration, the following
iInformation needs to be defined:

1. The total labor hours
2. The number of hours per man-day

3. The number of shifts per man-day

From this, the days duration can be determined as
an Excel calculation:

Days Duration = Labor Hours / (8 Hours/Day) / (Shits/Day)

“Spar 48
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Copying Excel Tasks ToProject

After the basic schedule data has been developed in
Excel, it must be copied intoProject

Special Note The column order of theExcel data must
be the same column order set up iRroject

“Spar 49
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In Excel, highlight the data to copy intoProject
on theExceltool bar.

Copybutton

click on the

Fd Microsoft Excel - Sample Hull Block | structionads
File Edit View Insert Format ls.  Data Window Help pe a que
EEHOGSRAY|(LBR-<C oo @ -4 lée -0, E S =E
Arial -0 - | B 7 UlE=E=E EB/,TU'E;'?E EEIE| L -DA
AL - fx =CONCATEMNATE(MS" ",B5," ",C5)
A | B [ ¢ b [ E | F | 6 [ H | Ld K
1 Sample Hull Block Construction
2 Days Average Total Steel
3 Block Zone Hours Center Duration Men Shifts Tons HrsiTon HrsiTon
4 |Hull Block B01 - Stern B01 STERN 2,500 200 12.50 4.00
5 |Steel Prep BO1 STERN B01 STERN 150 SHOPO1 2.34 4 2 200 0.75
b |Steel Parts Fab B01 STERN B01 STERN 700 SHOPOZ2 5.47 8 2 200 3.50
7 |Block Sub-Assembly BO1 STERN Bo01 STERN 500 SHOPO3 3.91 8 2 200 2.50
8 |Block Assembly B01 STERN B01 STERN 900 SHOPO4 9.38 6 2 200 480
9 |Block Prefit Hot B01 STERN B01 STERN 25 SHOPO5 0.78 2 2 5 5.00
10 |Block Blast & Paint B01 STERN B01 STERN 200 SHOPOG 2.08 6 2 200 1.00
11 |Block Qutfit BO1 STERN B01 STERN 25 SHOPOT 0.52 3 2 10 2560
12
13 |Hull Block B02 - Mid-Body Tank B2 MID 3,835 150 25.57 18.32
14 | Steel Prep B02 MID B02 MID 113 SHOPOA 1.76 4 2 150 074
15 |Steel Parts Fab B02 MID B02 MID 225 SHOPO2 1.76 8 2 150 1.50
16 |Block Sub-Assembly B02 MID BO2 MID 525 |SHOPO3 410 8 2 150 3.50
17 |Block Assembly B02 MID BOZ2 MID 1.275 SHOPO04 13.28 6 2 150 8.50
18 [Block Prefit Hot B02 MID B02 MID 75 |SHOPOS 2.34 2 2 15 5.00
19 [Block Blast & Paint B02 MID B02 MID 160 SHOPOG 1.56 6 2 150 1.00
20 |Block Outfit BO2 MID B02 MID 10 SHOPOY 0.21 3 2 8 1.25
21 |Block Erection - Tack & Fit B02 MIl  BO2 MID 938 |[SHOPO3 3.91 15 2 150 6.25
22 |Block Erection Welding B02 MID BOZ2 MID 525 SHOPO& 820 4 2 150 3.50
27
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Re-openMicrosoft Projectand open the Gantt Chart
worksheet.

SelectView/Gantt Chartfrom the main menu.

Vi
Calendar
¥

wark, Diagram
Task Usage
Tracking Gantt

Resource Graph
Resource Sheet

Resource Usage

Toolbars r

Z00M. .
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In Project, click on the upper left corner of columns wherehe
data is to be copied (Task Name).

Then click on thePastebutton [E| in theProjecttool bar.

The selected tasks will be put intd’rojectdirectly.

& Microsoft Project - Project3 =18 x
|E] File Edt Yiew Insert Format W Project Window Help 2
IDE’:EI|§®."JP|$E.®’| |%|@@é$ﬁ%ﬂ|@@&|f\m w AT @@,
€ & # = show- | aial LRI E T vv=|-:5,_‘
| Hull Block 01 - Ster
a Tazk Mame Block Zone Budget Hours | Center Duration Start Finish tdar 02, '03 har 08, '03 -
5 S [T w1 [F]

Hull Block B0 - Stern B0 STERM. 2,500 hrs 1 day? Wed 030503 Thu D3/0603

Steel Prep B0 STERM 150hrs SHOPOM | 2.34 days? Vwed 030503 Fri 03/07/03

Steel Parts Fab B0 STERM TOOhrz  SHOPOZ| 547 days? Vwed 030503 Thu O3A 303

Block Sub-Assembly B0 STERM S00hrs  SHOPO3| 381 days? Vwed 030503 Tus 0341103

Block Assembly B0 STERM 900hrz  SHOPO4 | 9.38 days? Ywed 030503 Thu 320003

Black Prefit Hot B0 STERM I5hrs|  SHOPOS 078 days? | Wed 030503 Wed 03/05/03

Block Blast & Paint B0 STERM 200hrz  SHOPOE 208 days? Vwed 030503 Fri DZ07/03

Black Outfit B0 STERM J5hrs|  SHOPO?| 052 days?| Wed 030503 Wed 03/05/03

Tasks copied fromExcelinitially will have the same start date.
Their finish dates will vary depending on their days durations.

“Spar >
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Summary Tasks

In this example, the top row of block data is a sumary of the

detail breakdown of block tasks.

Highlight all of the block tasks below the block ssnmary row
and click on thelndent button |# | on the tool bar.

The summary row will turn bold and its schedule barwill be
displayed in color black and span the overall durabn of the

block tasks.

1 & Microsoft Project - Project3
| Eile Edit Wiew Insert Format Tools Project Window Help

DDH|§@.J|&$\E@| |%|@@<§é$ﬁ%ﬂ|l§l®&|r\16 w  -l@ar e

% = show- | Al B 1 ulE==]are -v=|-:5.,‘

| Indent|

(1] ‘Task ame ‘ Black ‘ Zone |Eludg31 Hours‘ Center | Dt

ian

har 02 War 09, '03
g [M[T] IFISSIMITIWITIFI

1 [= Hull Block B0 - Stern B STERH 2,500 hrs

sssssssssssss
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Seqguencing Tasks

Tasks copied fromExcelinitially will have the same start
date. Their finish dates will vary depending on tleir
days durations.

The next step Is to link these tasks according toeir
normal inter-dependencies and sequence order.

This sequencing is needed to develop the production
schedule.

“Spar >4
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To link tasks, highlight first the preceding task then highlight
the succeeding tasland click on theLink Tasksbhutton (=] on
the tool bar.

& Microsoft Project - Project3 == %]
ij File Edit Wiew Insert Farmat Tools Project  ‘Window NAeslp EIEI
DR E8RY|spRY v |[eestme@ v -l@aQz> al.

& & # —§hDWv|.ﬁ.ria| 1E v|n I QHEEEE‘AIITasks vv=‘-:i.f;,

(1) Tazk Mame Black 2,03 har 09, '05 Mar 16, '05 hdar 23 '03 MWar 30, '03 Apr 06, '03 | -
TlwlT[Fls|sIM[TwlT[Fls[sm[Tw[T[Fls]|sIM[T wlT]Fls[sm[Tw[T]F]s]sM][T wWlT[F[=]:

—

= Hull Block BO1 - Stern

Steel Prep

BO1

- Steel Parts Fab B
Block Sub-Assembly B
Block Azsembly B
Block Prefit Hot B0
Block Blast & Paint B
Block Cutfit B

Projectwill link the two tasks in predecessor-successarder.

Link all tasks as they should occur in time sequerc

“Spar >
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Sequence tasks for all blocks

Task Mame | Block Mar 02 '03 Mar 09, '03 Mar 16, '03 Mar 23 '03 Mar 30, '03 Apr 06, '03 Ap |
SMITPw|TIF[s[sM[TIw[T[F[s|sM|TIw[T[F[s|sSM[TIwW[T|F|s|s[M[Thw|TIF[s|s[m|[TIm[T[F[s|S] |
=] Hull Block BoM - Stern B 5 ———
Steel Prep B
Steel Parts Fab B
Block Sub-Assembly Bo1
Block A=zsembly B
Block Prefit Hot B01
Block Blazt & Paint B01
Block Cutfit B01
[= Hull Block B02 - Mid-Boc Bo2
Steel Prep Bo2
Steel Parts Fab Bo2
Block Sub-Azsembly BO2
Block Azsembly B2
Block Prefit Hot B02
Block Blazt & Paint B0z
Block Cutfit B0z
Block Erection - Tack & Boz2
Block Erection Welding Bz
[= Hull Block B03 - Mid-Boc BO3
Steel Prep Bo3
Steel Parts Fab BO3
Block Sub-Aszembly Bos
Black Azsembly Bos
Block Prefit Hot B03
Block Blast & Paint BO03
Block Outfit B03

ASSOCIATES, INC
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Using Laqg and Lead

If a link needs to be adjusted to account for eithrelead or lag,

highlight the task then click on theTask Informationbutton |

on the tool bar.

“Spar >
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Lag means that there is a specified amount of time that
must pass before the succeeding task can start.

Lead (negative lagimeans that the succeeding task can
start before the preceding task has finished.

When the Task

Information window l
appears, click on the

Predecessorab.

Enter the number of
days lag or lead as
required. Then click
on the OK button.

Example of task starting 2 days before finish of pgceding task.
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Project will respond by applying the lead or lag tahe
task.

O
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Defining Erection Sequence

After each set of block tasks has been linked an@guenced,

the blocks must be linked by their required erectio
sequence.

Use the same procedure for linking block erectionasks as
for linking block tasks.

 First, highlight the erection task that needs to be
sequenced first;

 Then highlight the following erection task.
e Click on the Link Task button to make the link.
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The first block set down has
no erection task other than
block transport.

<

Subsequent blocks linked to finish of erection
tasks of blocks to which they are to be placed.

<
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Sequencing On-Board
Outfit & Test Tasks

To complete the production schedule, the block ergon
and on-board weld-out tasks need to be linked forhie final
on-board outfit, launch and tests and trials.

Link each on-board block weld-out task to the on-bard
outfit task. This link must be done for each weldut task
individually.

For large ship construction, the on-board tasks shdd be
broken down by ship zone.
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Completing the on-board block weld-out tasks to thdinal
on-board outfit tasks, leading to delivery.

All on-board weld-
out tasks link to the
start of final on-
board outfit tasks

<
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Another view that can be helpful in ensuring that eection
tasks link properly to on-board outfit tasks is theRelationship
Diagram

First, highlight the rows of tasks to display.

Then, click onView/More Viewdsrom the main menu.
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Relationship Diagram
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Engineering & Material Control

After all production tasks have been defined and
linked, the tasks for engineering, planning &
purchasing that are required to support the producton
plan must be defined and then linked into the projet.
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Project Schedule

After all tasks have been defined and linked, theystem
will have developed the project schedule from startio
finish.
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To view the resulting overall project schedule, sett
Project/Project Informationfrom the main menu.

B

The project
iInformation window
will appear where the
project schedule will
be displayed.
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By clicking on the Statisticsbutton in the Project
Information window, the system will display a summary
of the project schedule and its statistics.
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When Microsoft Projectschedules tasks, it calculates the
schedule based on the requirements of the task, niite
availability of resources assigned.

For example, the panel line may have a manpower
availability of 10 men a day; howeverMicrosoft Project

might still schedule tasks such that there may besquired
15 men for any given day.

It's not until you level the panel line’s over-allo@tion that
this conflict is resolved.

72



The project tasks are now all linked and sequenced.
They also have been developed with start and finish
dates.

However, at this point, non-critical tasks have
schedules that are based on early start and finish
dates.

These dates are not likely to be practical as many
have the same start dateand would require an over-
load of resources to complete as scheduled.
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The following figure displays the manufacturing and
assembly tasks for several blocks, all starting alub the
same time (note steel prep tasks).

With limited resources, manpower for example, this
schedule is not realistic.

Resource limitations will cause these tasks to baoe
staggered in time to accommodate resource availalies.
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Schedule Adjustments

The schedules at this point are the result only of
sequenced (linked) tasks and their durations.

There usually are other considerations that affect
schedules:

* Fixed Time Date Requirements
o Task Priorities

e Limited Resources
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When entering information about task scheduling, kep
the following in mind:

o If tasks occur in a sequence, enter task dependeasi
to create that sequence.

e Use date constraints (such allust Start Onand Must
Finish On) only when required Constraints limit the
adjustments thatMicrosoft Projectcan make when
determining which tasks to level.

o Use priorities sparingly. Use a task priority 1000
(meaning do not level this task) only when a task
absolutely cannot be delayed or split or when you e
other tasks that you definitely prefer to delay orsplit if
leveling Is necessary.
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Date Constraints

There are various types of date constraints:

1.

© N @ O A W N

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
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Highlight the task, then click on theTask Information
button on the toolbar.

Open the Advancedab of the Task Information data
window.

Select the data
constraint. ASAP iIs the
system default that
schedules tasks at their
earliest start dates.
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Resource Loading

Except for the linking of block erection tasks andhe block
weld-out with the on-board outfit tasks, the schedie thus far
does not consider any limitations of resources.

To modify the schedules so that they honor times dfited
resources, a scheduling process calledsource levelings
available.
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In order to schedule within available resources, ta
following steps must be done:

1. Define available Resources.
2. Assign resources to Tasks.

3. Initiate schedule changes (Resource Leveling)
where and when resources are over-allocated.
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Defining Resources

Define the list of critical resources and how mangre
available per work day.
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Open theResource Shedtom the main menu.
Where manpower is a critical resource:

1. Define each of the work centersResource Namge
2. These resources are darype“Work”

3. Enter the Max Units (maximum number of Men
across all shifts per day in the work center)
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Allocate Resources To Tasks

Where manpower resources are limited per work cente
copy the task work centers to the column titledResource
Names
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As you paste in the work centers into th&esource Namesolumns, the system
will display warnings to the user if over-allocations have been detected.

By selectingSkip All, the leveling process will be performed and tasksill be
rescheduled so that they have schedules during tim&vhen their resources
are available.
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What is an Over-Allocated
Resource?

An over-allocated resource has more work assigned
than can be done in the resource's available time.
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Over-allocations can result from the following:

e A resource being assigned to work full-time on
more than one task.

* Increased duration of tasks.
* Increased assignment units to resources.
* Decreased unit availability for resources.

e A resource being assigned to a summary task as
well as one or more of the subtasks.
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What Is Resource Leveling?

Resource leveling is a way to resolve having too muc
work assigned to resources, which is known as “reacce

over-allocation.”

One way to level is to delay a task until the assiga
resource has time to work on it.

Another method is to split a task, so that part of dask is
done when planned, and the rest of it is done latavhen
the assigned resource has time.
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You can level resources yourself or havislicrosoft
Projectlevel for you. TheMicrosoft Projectleveling
feature examines the following factors to determine
which tasks should be delayed or split:

e Task ID

Avalilable slack time

Task priority

Task dependencies

Task constraints

Scheduling dates
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When and Why Should
Resources Be Leveled?

Level resources when you know you have over-allocans
and only after you have entered all information abat task
scheduling and resource availability.

Don't rely on resource leveling to schedule your mject.

You know you have over-allocations when you review a
resource view Resource Usageiew, Resource Sheebr
Resource Graphand see resources highlighted in red.

You can also level resources shared across multiple
projects.
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You can also use th&esource Allocatiorview to help
find and review detailed task and assignment
iInformation about over-allocated resources.
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SelectView/Resource Shedétom the main menu to see what
resources are over-allocated.
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SelectView/Resource Graplirom the main menu for graphical
presentation of the over-allocation.

Maximum
Resources
Avalilable.

. 1
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You can quickly find over-allocated resources in an
resource view, in which the names afver-allocated
resources are highlighted in red.

The Resource Usageiew in particular can show the
amount of time that the resource is over-allocated
within a selected time period.
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SelectView/Resource Usag® see resource allocations as scheduled.
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Leveling Options

The easiest way to get started witMicrosoft Project's
leveling feature Is to use the defaults provided ithe
Resource Levelinglialog box.

As you become more familiar with the details of how

leveling affects your schedule, you can fine-tunéé¢ options
available in the dialog box.
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To open the Resource Leveling dialog box, click on
Tools/Resource Levelinffom the main menu.

=)
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Microsoft Projectlevels over-allocated resources by delaying
and splitting tasks, based on criteria you set inhis dialog
box. You can:

o Specify whether you wantMicrosoft Projectto level
automatically (as soon as it detects an over-allowan) or
manually (only when you clickLevel Now.

 Indicate how much a resource needs to be over-
allocated (for example, by an hour, day, or week)dfore
they should be leveled.

e Set the criteria for the order that tasks should be
reviewed for over-allocations and leveling.
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Automatic:

Automatic leveling levels resources instantaneousiyhen you

change a task or resource.
* If your project is large, automatic leveling mightslow
down your work in the schedule.
* If you choose this option, unselect th€lear leveling values
before levelingcheck box This check box is selected by
default, but when leveling automatically, clearingvalues can
significantly affect schedule performance.

Manual:
Manual leveling allows you to control wherMicrosoft Project
levels resources. It levels only when you open tfesource
Leveling dialog box and clickLevel Now This is the default

option.
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Look for over-allocations on a specified time basis

Click a time period for the sensitivity with which leveling will
recognize over-allocations. This setting establiseéhe point at
which you want leveling to intervene.

Minute by Minute Level resources when there is an over-
allocation of at least one minute.

Hour by Hour Level resources when there is an over-allocation
of at least one hour.

Day by Day Level resources when there i1s an over-allocation of
at least one day.

*Week by Week Level resources when there is an over-allocation
of at least one week.

Month by Month Level resources when there is an over-
allocation of at least one month.
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Clear leveling values before leveling:

Selecting this check box indicates that any delayseviously entered as a
result of leveling, or as a result of manually entéeng leveling delay, are to
be cleared before the next leveling operation is d@e. This is selected by
default.

Leveling range:

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

Leveling order:

Specify the order in which you wantMicrosoft Projectto delay or split
tasks that have over-allocations. AfteMicrosoft Projectdetermines which
tasks are causing the over-allocation and which t&s it can delay, it uses
the order you specify.
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ID Only

Microsoft Projectdelays tasks as needed with the higher ID
numbers before considering other criteria.

Standard

Microsoft Projectlooks at predecessor relationships, slack (a
task with more total slack time is delayed first)dates (a task
with a later start date is delayed first), priorities, and

constraints to determine whether and how tasks shodlbe
leveled. This is the default.

Priority, Standard

Microsoft Projectlooks first at priorities and then at

predecessor relationships, slack, dates, and conaints to
determine whether and how tasks should be leveled.
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Level only within available slack

Select this check box if you want to prevent therfish date of your
project from being delayed.

In many projects, however, unless there is a lot dfuilt-in slack, with
this setting you might not see a significant changgfter leveling.

By default, this check box is cleared.
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Leveling can adjust individual assignments on a t&s

Select this check box to allow leveling to adjusten a resource
works on a task independent of the other resourcasorking on the
same task.

This is a global setting for all tasks and is selésd by default.
If you want to selectively allow leveling on indivilual assignments

for specific tasks, you can add théevel Assignmentfield to a task
sheet, and then set the field to “Yes” or “No.”
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Leveling can create splits in remaining work

Select this check box if you want leveling to inteupt tasks by
creating splits in the remaining work on tasks or asignments.

This is a global setting for all tasks, and is setéed by default.
If you want to selectively allow leveling to spliremaining work for

specific tasks, you can add theeveling Can Spliffield to a task
sheet, and then set the field to “Yes” or “No.”
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When you use levelingMicrosoft Project
checks each of the resources In turn.
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If a resource is over-allocatedMicrosoft Projectsearches for
the tasks that are causing the over-allocation andlentifies
which of those tasks can be delayed.

Microsoft Projectdoes not delay tasks that

e Have a constraint of Must Start On or Must Finish On.

» Have a constraint of As Late As Possible, if thisrpject is being
scheduled from the start date.

« Have a constraint of As Soon As Possible, if thiggect is being
scheduled from the finish date.

* Have a priority of 1000, meaning Do Not Level.

 Have an actual start date. However, as long as theskeling can
create splits in remaining work check box is seleet, any remaining

work can be split for leveling.
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After determining which tasks can be delayedMicrosoft
Projectpicks the task to delay based on its task
dependencies, start date, priority, and constraints

To review the changes leveling made to tasks:
1. On theView menu, click More Views
2. Click Leveling Gantt and then
3. Click Apply.

Reviewyour tasks in the Leveling Gantt view to see the
results of leveling and to see how much delay levad has
added to tasks.
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Typically, when you delay a task, either by using
resource leveling or by adding delay manually, if gu
click Clear Levelingin the Resource Leveling dialog box,
this delay is removed.

However, suppose a task is split or delayed as asrdt of
leveling, and then that task is subsequently set thia
priority 1000 (Do Not Level).

If you click Clear Levelingin the Resource Leveling
dialog box, the leveling delay or split is not remeed.
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When Microsoft Projectlevels resources, it does not change
resource assignments, and it does not change task
Information. It only delays or splits tasks.

When you level resources yourself, you can look #te same
factors, and then adjust the task or resource to iolve over-
allocations. For example, you can delay a task, assign
additional resources.

The methods you choose to reduce over-allocationsgend on
the limitations of your project, including budget, resource
availability, finish date, and the amount of flexihlity available
for scheduling tasks.
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Gantt Chart View After Leveling
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Leveling Gantt View Showing Before & After Leveling
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Detail Gantt View Showing After Leveling

Baseline
Delay

(Red)
Critical
Task

Free Slack
Time
Available
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Task Priorities

Resource Leveling can be adjusted by assigning prity levels
to selected tasks. Higher priority numbers indicag tasks that
cannot be rescheduled as easily as tasks with lowqoities.

« Highlight the
task, then

e Click on the
Task Information
button on the
tool bar.

|
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Click the Generaltab, and then enter a value In the
Priority box.

Choices are 0—1000, with O being the lowest prioyit and
1000 being the highest priority, having the effeadf "Do
Not Level."

The default priority is 500.
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If you are working with resources in multiple
projects, you can also set priorities for projectsn the
Project Informationdialog box.

On the Project menu, clickProject Information, and
then enter a value in the Priority box.
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Transfer Tasks TOPERCEPTION

When the tasks inMicrosoft Project 200thave all been
scheduled, they can be transferred teERCEPTIONas
project Planning Activities.
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1.

|dentify the project
In the
PERCEPTION
database

Turn on the
Transfer To
PERCEPTION
option

|dentify the
Microsoft Project
2000file

Click on the OK
button.
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When the Project Synchronizer has finished
the transfer, all Microsoft Project 200Qasks
have been transferred as Planning Activities
onto the PERCEPTION database.
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Planning Activities Created (Transferred) From Microsoft
Project 2000
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