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1 ABSTRACT

Project Managers and Directors often become frustrated with planners and schedulers when
a schedule becomes so complex that even the scheduler has difficulty in understanding

where he is or what is happening in the schedule.

This paper will discuss techniques that may be used for developing and managing schedules

that have a large number of activities and a number of compex relationships.

These techniques may be used with other planning and scheduling software packages but

were developed for and will be demonstrated using Primavera P3 and SureTrak.

The target audience are people who are beginner and intermediate project schedulers and

people who are interested in schedule review and analysis.

The techniques to be demonstrated are:

o “Activity Coding” — This part of the presentation outlines some practical guideline
on how to use Primavera WBS, Activity Codes and Activity ID Codes in large
project schedules. It will outline the advantages and disadvantages of each and show
some practical examples of each.

o “Milestone Hammocks” — This is a technique developed by the author for the
management of a complex process plant commissioning schedule.

o “Staged” development of a schedule — A process following the PRINCE2
methodology of developing a master or project schedule dividing a project into

Stages.
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2 INTRODUCTION

2.1 The Problem

Have you ever become frustrated with planners and schedulers when:

e The schedule becomes so complex that even the scheduler has difficulty in
understanding where he or she is, or what is important and not just what is on the
critical path?

e You are unable to follow the flow of the logic because of complex and detailed logic

relationships between unrelated activities.

2.2 Some Solutions

This paper will discuss techniques that may be used for developing and managing schedules

that have a large number of activities.

These techniques may be used with many planning and scheduling software packages but

were developed with and will be demonstrated using Primavera P3 and SureTrak.

3 AIM

This presentation will discuss the following topics:
e Milestone Hammocks
e Activity Coding

e “Staged” development of a schedule
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4 MILESTONE HAMMOCKS

4.1 Introduction to Milestone Hammocks

This is a technique developed by the author for the management of complex projects.

The technique involves developing two levels of logic

4.1.1 Low Level Logic

Small networks of detailed activities are created for groups of activities that represent
parcels of work such as commissioning a process system or group of related activities in the
same discipline in an area of a project. These activities span between a start and a finish

milestone.

4.1.2 High Level Logic

All logic between groups of activities is made between these milestones thus providing a

high levelsummary logic system.

4.2 Low Level Logic

Detailed logic is developed between groups of activities, see the expample below and are

preceded with a Start Milestone and Succeded wit a Finish Milestone

Activity Activity
(1] Description . 16, 17, 18 [ 19

6 System
995. Steam & Condensate
9933 G001 Start Commissioning Steam & Condenzate g
995 6100 Complete befare commiszioning sys chks ".!:I- T
995 6130 Complete post handover equipment checks IT:F:
995 6400 Line and valve laheling IZ*
995 6500 Tl uti9s1 services(280 910,911 912 913 950 997) q
095 86570 Setinst,ctrl T&As test TE functn-ex intt elemt :*
095 6500 =i MPl perfmnce tests dosing (on H20) EF
095 6520 mod init inst ctrlT & Lz when perfmnce tests 15
095 EE40 Complete MPIH20 perfimnce tests restare
095 6590 Finizh Commmizsioning Steam & Condenssate
Q95 6900 Inzpect B Reservation Rectification & close off Z*
9956910 Inspect Clazs C Rectification & close off
9956999 Complete Inspection Steam & Condensate Ii
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4.3 High Level Logic

The summary or high level logic is developed between the milestones

Activity
Description

System handover acceptance(M/S)
(200600 |Start Commissioning Paraffin il Starage [ o
Finish Commissioning Paraffin Qil Storage

221 600 Start Commissioning Reactor 1 a DI
222 600 Start Commissioning Reactor 2 u] 0]
# Start elec witness checks(M/S) Paraffin Wax St I
[205.5500  [# Start inst witness checks(MS) ParaffinWax St | 0] 0
System handover acceptance(M/S)
| 20560 |Star‘t Commizsioning Paraffin Wax Storage | u] | DI
Start Commissioning Paraffin Wax Storage I
| 2056010 |System ready for commissioning | Ju] | 0
Finish Commissioning Paraffin Wax Storage

221 .60 Start Commis zioning Reactar 1 i} DI
2226001 Start Commissioning Reactor 2 Ju] DI
# Start elec witness checks{M/S) Reaction Add’s I
[210.5500  [# Start inst witness checks(M/S) Reaction Add's | 0 |
System handover acceptance(M/S) I
[2105001  [Start Commissioning Reaction Sdditives [ o] ol
Start Commissioning Reaction Additives I
| 2106010 |system ready for commissioning | i} | u]
Finish Commissioning Reaction Additives

221 .60 Start Commissioning Reactor 1 i} DI
222 6001 Start Commigsioning Reactar 2 0 Dl

The picture above displayed using SureTrak shows how simple it becomes to check the high
level logic.

4.4 Advantages of Milestone Hammocks

There are two main advantages of milestone hammocking:
e It is simple to enter and check both the high level and the detail logic.
e Reports by Milestone make it simple for people to review the order of activity

groups, see example below:

Activity Activity I =TT
o Description lﬁ!ﬁmou [ DEC | JAN | FEB | MAR | APR
971 6850 Finish Commissioning Office [ Amenities building ! ! ! ! ¢ !
952 6550 Finish Commissioning Site Safety Systems ' . ' , & ,
913 65850 Finish Commissioning Fireswater § Firefighting Sy i . i i ¢ i
280 6550 Finish Commissioning Effluent Treatment i . i i & i
SG1775890 Finizh Group 250 & 950 Commizion Effluent ! . , , & i
SG077E30 Finish Group 910 & 9104 Commision Cool Yater ! ! ! ! +
SC107890 Finish Group 995 995439958 Commision Steam & Con ! ! ! ! ?
23065880 Finish Commizsioning Chlor Paraffin ! ! ! , .’
223 6830 Finish Commizsioning Reaction Transfer ' ! ' . :0
210 6550 Finish Commis=sioning Reaction Additives ' ! ' . :Q
221 65850 Finish Commissioning Reactar 1 ! ! ! ! ! ¢
222 6830 Finizh Commizsioning Reactor 2 ' . , , , ¢
SG017890 Finish Group 210 & 221 Commision RASR1 , . , , , L 4
SG027590 Finish Group 200, 205 & 222 Commision Paroilsns i . i i i L2
AC1 5890 Finizh Systems 200,205,210 221 & 222 Commision i . i i i L 4
AC2 5890 Finizh Sys 200,205,210,221 222 240 2505260 Comm ' ! ! ! L
AC3.5890 Fin200,205,210,221 222,223 224 230,245 2504260Cm ! ! ! ! ! *
PLA 9700 Project Closure ! ' ' ' ' +
6
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4.5 Disadvantages of Milestone Hammocks

This method is not suited to all types of schedules, especially schedules where there are
many matrix relationships, such as buildings where there are multiple trades working in one

area with start to start relationships to the same trade in other areas.

5 ACTIVITY CODING

5.1 Understanding Activity Coding

Primavera Software has three types of codes:

e Activity Codes

e Activity ID Codes and

e WBS Codes
This part of the presentation outlines some practical guideline on how use the coding
structures in large project schedules. It will outline the advantages and disadvantages of each

and show some practical examples of each.

5.2 Activity Codes

Activity Codes should be used for the assigning items that may change such as:
e Responsibility
e Supplier
e Contractor
Activity Codes are useful for all schedules and provide a method of grouping activities under

different headings.

I suggest that the length of the codes are kept short to reduce the amount of typing when the

codes are manually typed in.

5.3 Activity ID Codes

Activity ID codes put logic into the Activity ID’s. These should be used for the first four or
five characters in the Activity ID and used for items such as:

e Phase, e.g. Design, Procure, Install

Discipline, e.g. Electrical, Mechanical, Civil
e Area of site
e System or Process
It is advisable to keep the code to one character for each code dictionary otherwise you will

end up running out of characters in your Activity ID.
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5.3.1 Disadvantage of Activity ID Codes

Complex use of Activity ID Codes may make it difficult to add new activities and you will

have to type in the correct codes in the Act ID when adding an activity.

Should you renumber an activity to change it’s code assignment then you will lose the

relationship to a Target schedule.

5.3.2 Advantages of Activity ID Codes

Well planned Activity IDs make it easy to find activities and to add logic in large projects.

Therefore when you type the first characters representing the Activity ID in an Activity ID

drop-down box the software takes you to the correct place in the list of activities. The picture

below shows DP2S has taken the user to the Structural Steel Specifications:

S Steel Work & Platforms

1 Design

[P =4 GO0 Steelwaork & Platforms Common Area - Design| B0 [160CTIE  [23JANST
DP1S1610 eclwork & Platforms 1 & 2 - Design B0 [160CTIE | 23JANST
[P =4 G50 Duct Supports, Springs - Design 30 [10JANST  |21FEBAY
+ 2 Specil

Activity:  DP151610 - Steelwark, & Platforms 1 & 2 - Design

+3 Procu

I

+ 4 Fahric

o el DP254395
DP2TE380

+ b6 Install DP2TE440

ﬂJ DP2TE500

| I 8§86
+ B Brickwork|ppo1eeon

- Specificationz-Springs for Gas Ducts
- Specifications-0CS

- Specificationz-Preszure Measurement
- Specifications-Temperature Meas.

- Specifications-Flow Measurement

- Specifications-Level M eazuremnent

b s ) e ey

'

This is almost a prerequisite for schedules which have a large amount of logic.

It is suggested that you consider using:

e Activity ID Codes for activity attributes that are unlikely to change such as Phase or

Discipline and use.

e Activity Codes for attributes that may change, such as Responsibility or Contractor
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5.3.3 Typical Code Structures

We will look at a typical Activity ID code structure of a process plant project.

SUBP

Subproject ID

DP

DESIGN & PROCURE

FT

FABRICATE & TRANSPORT

SW

SITE WORK

PHAS

Phase

Design

Specification

Procure

Fabricate Ex Works

Transport to Site

Installation

N (N D0 R W N |

Cold Function Tests

=)
o
wn
a

Discipline

Milestone

General

Civil & Buildings

Mechanical & Ducting

Steel Work & Platforms

Brickwork

Piping

Insulation & Packing

Electrical

Hlm(z e |w|»|z 0|

Instrumentation
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We will look at a schedule organised with Activity ID Codes. The example below is

orgaised by Sub Project, Phase and Discipline. You will notice the Civil Detail Design
activity has the Activity ID Codes in the first four chatacters of the Activity ID.

Activity

Activity

Orig

Dur

Early
Start

Early
Finish

1o Description A5 [0 H]D I ]F A
DP DESIGN & PROCURE | i
D Bl AN
+ L Milestone NENEEE
[ [ 7ofosauces [1snowves [ A7 & |
+ G General HERIRE
[ | [ 113]094UG36 [31JaN57 '
C Civil & Buildings I i
[DP1C1500 [civil Detail Design [ ss[16ocTos [1spEces ¢ |smmSA  o
+ M Mechanical & Ducting N
[ [ 110]14a0G98 [310aMST — !
+ S Steel Work & Platforms N
[ [ sof1eocTes [21FEBST || /o—
+ B Brickwork .
[ [ 4n]2ssEros Joonowves Jf | AR
+ E_Electrical K
[ [ 150]185EPeE  [oamavsy | 1S
+ T Instrumentation !
[ [ [ 135 0a0cTas [oamavar |
+2 Specification '
Il [ [ zo0]1440G98 [13JUNST =
+3 Procure ]

257 [1980G55_[RLUGET JEE —

ABR A L TRA POR

+4 Fabricate Ex Works

[ 2s2Jovoctes Jmoecsr |

[
+5 Transport to Site

Z50[170AN87 [150ECET
+6 Installation 5
Il [ [ zroJotFeegr [12merss F
+7 Cold Function Tests I :
I [ 72[1rsangs [10apros B —|

‘ Activity ‘ Activity orig| Early ‘ Early ‘ o7
1} Description Dur Start Finish JAEOHRD

+L Milestone R o
Il [ [ 333[09AUG36 [12MARSE | | L
+ G General Vo L
Il T [ 404 [09AUGIE [10AFRIE | i
+ C Civil & Buildings
Il [ [ 143[160CT96  [27Mavay | . L
+ M Mechanical & Ducting Vo :1
Il T [ 364 [14A0GSE [17rEEgs I i
S Steel Work & Platforms Cl o
1 Design - .
DP1S1600  [Steetwork & Platforms Common Area - Design| 60 [160CT96  [23JamMa7 - .
DPIS1GEI0_ |Steshwork & Platforms 1 & 2 - Design 60 [16OCTSE |23J4NaT e v
DP151650 Duct Supports, Springs - Design 30 [10JANST  [21FEBS7 N N L
+ 2 Specification . L
[ [ [ so[1osangr [21FERS7 | vl L
+3 Procure | | | e
[ 60 [2402na7  [232PRa7 [ Ll L
+4 Fabricate Fx Works | I L
[ [120[inmars? [zas0car | - i
+ 5 Transport to Site o o
[ [ vojossuner [12sErg7 | — | L
+ 6 Installation T i
[ [ [ 72[21JUNg7 _[12SEPT7 | il L
+ B Brickwork v v
Il [ [ 269[255EP96  [29MOWET — L
+ P Piping | . ‘ . L
I T [ 514230006 [17FERDE | — L
+ N Insulation & Packing IR
Il [ [ 302[21MOVEE [28FEE9S | Ee—— |
+ E Electrical | . ‘ N I I
I T [ 200 [1GSEPDE  [24M0OWET | ! | |
+T Instrumentation IR
Il | [ 3ecfoaocTes [23FEBss | ; L

10
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5.4 Work Breakdown Structure

54.1

What Is A WBS?

A Project WBS represents a hierarchical breakdown of a project into elements.

Software packages like Primavera P3 & SureTrak provide a function titles WBS which may

be used to represent a hierarchial breakdown of a project for any of the following:

5.4.2

WBS - Work Breakdown Structure, which breaks down the project into the Work
required to complete a project.

OBS - Organisation Breakdown Structure, showing the hierarchical structure of a
project.

CBS - Contract Breakdown Structure, showing a breakdown of contracts and
subcontracts.

SBS - System Breakdown Structure, showing the elements of a complex system.

How To Use P3 WBS

P3 allows one hierarchical WBS structure and therefore only one of the above structures may
be defined with the P3 WBS facility.

It is recommended that you use Activity Codes for all your Project Breakdown Structures

unless you have specific requirements for a hierarchical WBS. Activity Codes are a lot more
flexible than a WBS.

5.4.3

Understanding P3 WBS Codes

The P3 Work Breakdown Structure is a hierarchical structure to which activities are
attached.

Costs, durations and logic may not be applied to WBS codes; they are purely a
structure to attach activities.

Costs, resources and durations may be summarised at WBS levels in the same
manner as organising with Activity Codes.

There is a “WBS Activity Type” in P3 & SureTrak which is similar to Hammock but
without the need for relationships and summarises all the activities in the area that it
is assigned to.

A maximum of 20 WBS levels are available.

11
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5.4.4 Advantages of WBS

e The setting of a low level WBS code sets all the higher level codes at once.
Therefore one code allocation sets many codes.
e WBS Activities summarise all the activities within a band and act like hammocks

without predecessors and successors.

5.4.5 Disadvantages of WBS

e In SureTrak WBS and activity Codes may not be mixed in one Layout.

e Only one presentation is available and no other grouping is possible.

12
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6 STAGED DEVELOPMENT OF A PLAN

The Staged development of a project plan is recommended when a project has a number of
phases and only the near phases may be detailed. This is often the case with development

projects when little or no detail design has been undertaken.

A process following the PRINCE2 methodology is recommended in this situation. It is based
on developing a master or project schedule and then dividing a project into Stages. Each
Stage of the project has its own schedule, which is developed and approved before the
commencement of that Stage. The Stage is required to stay within the milestones of the

project schedule.

PRINCE?2 plans have a plan hierarchy of three levels, the first two are mandatory and the
third is optional

e Project Plan

e Stage Plan and

e Team Plans are optional

e An exception plan is produced when a plan exceeds it limits.

6.1 Project Plan

A Project Plan is a written document that outlines the following information:
e Provides a Total Picture of Project
e Provides Business Case and Project Costs
e Includes assumptions, risks, key deliverables and resources
e Provides a baseline against which to monitor actual costs and progress
e Defines major control Stages
e Revised at the end of each Stage

Project Time Schedule which supports the project plan would:
e Divide the schedule into Stages.
e The activities in each Stage would be deliverable based.
e Include the costs associated with each stage.

e Have all the key resources

13
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Example of Deliverable Based Project Schedule

Activity Planned ||
L Months
Description [7 18[9 [10[11 [12 [13 [14 [15 [16 [17 [18
+ 1 Project Initiation ' [ [ o !
I o o v I
n 01DECO0 I [ [ "o I
I o o L I
+ 2 External Communication Channel Establishment ! . . . i
EEEE oPocesses | Do :
+ 3 Rolling Stock Supplier/Operator App'd & Signed . - . . H
02JUn03 : - - Lo i
' L L L I
+ 4 Preferred Infrast' Delivery Option(s) Approved i i P Lo i
07DECO0 | Lo Lo Lo :
) - L L )
+ 5 Negotiations with Current Operators Completed j [ T T !
| o o v I
T o o L I
+ 6 Engineering Concept Design & Estimate ! . . . !
BT = — Do Lo :
+ 7 Other Business Opportunities Identified . - . . H
A0APRI ! . . .
' i L L I
+ B Prequalification of Tenderers i i P Lo i
2000ND1 | | Lo ;
] [ L L ]
+ 0 Bid Documents Complete & lssued j [ T T !
| - o v I
29.JUN01 o v I
T T o L I
+ 10 Return of Bids ! . . . .
I Y I | — ]
+ 11Assess, Award & Deliver Signed Contracts . - . . H
S1DECOH . . . S— i
I L L - I

6.2 Stage Plan

A Stage plan would be:
e Produced before the start of a stage
e Basis of “Day to Day” control
e Constructed from Team plans
e Assumptions and Risks re-assessed and new risks added
e Team Plan is an optional lower level, which may be a sub-contractors plan

e Contains the Stage Quality Plan

An example of a simple Initiation Stage Plan is below:

Activity Activity Dur Planned
s o 2000
[1] Description Days Finish S [OCT [HOV [ DEC
1 Project Initiation i |
1 1
A1010 Create project plan 15| 0BOCTOO — 1 1
1 1
21020 Irternal reporting and communication process 20| 03MoNvOoD |:'| |
1 1
21030 Eztablish electronic & paper filing systems 10% | 050CTO0 — . |
1 1
21040 Risk management strategy & log 5 130CTOO o . |
1 1
21050 lzsues log 5 130CTOO o . |
1 1
21060 Eztablish major document log 10 ZASEPOOD 1 1 1
1 1
A1070 Project estimate (administration) 22 o1 DECO0 I1:||
1 1
A1080 Cortracts register 5| 0BQCTOO (] . |
1 1
51090 |Recrutment of project team 54| 30NOVOD : I
1 1
41300 PROJECT IMITIATION COMPLETE 0| 01DECO0* | '.
1 1
14
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6.3 Team Plan

When a schedule requires further granulation a Team Plan is generated.

6.4 Exception Plan

An exception plan is:
e Produced when a Stage forecast breaks tolerances and this is produced when
Forecasts exceed plan not actuals.

e Replaces a current stage plan

6.5 Development of a Staged Plan
How do we apply the PRINCE2 Concepts to the construction industry?

Contracts on multi stage multi discipline projects often call for a fully detailed project with
critical path within 2 weeks of contract award, usually impossible to achieve when the Detail
Design is not complete, delivery dates unknown and construction method undecided until
procurement delivery dates are available. These types of contracts should adopt a a a high
level project plan and assign stage plans for:

e Basic Design

e Detailed design & Specification

e Procurement & Expediting

e Installation and Pre-commissioning

e Commissioning

The client should approve each stage plan prior to the stage work being commenced.

7 SUMMARY

In this presentation we have looked at:
e Milestone Hammocks for managing schedule logic at two levels.
e Activity Coding and the different methods of using the structures available in P3.

e The “Staged” development of a schedule.

15
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