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• John Maddalena
• MSc in Mechanical Engineering

a) WHO AM I

Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

• 22 years in Power Generating Industry
-Conventional
-Nuclear
 LWR
 AGR

• Project Management Consultant
Diagnostics

• Joined PaCE in 2007
-Director of Project Services
-Joined SAPCI through PaCE
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• Central Artery/Tunnel – the Big Dig;
-1991 Initial Cost Estimate rev 3; $ 5 19bn

b) The Project Challenge
From a recent study of mega projects (270>$1bn), 

90% were found to have overrun
March 2007 Megaproject Latest

Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

1991 Initial Cost Estimate rev 3; $ 5.19bn
202% increase from pre work 

estimate

-1994 Cost/Schedule Update 6; $10.47bn
140% increase from control 

budget

-2003 Cost/Schedule Update 10; $14.63bn

• The Channel Tunnel (EuroTunnel);
1987 P j t R l  C t l B d t £ 3 2b

Source: Massachusetts Turnpike Authority- 2007

Diagnostics -1987 Project Release Control Budget;£ 3.2bn
294% increase from initial 

control budget

-1994 Tunnel Opens; £ 9.4bn
123% increase from 

construction completion

-2003 EuroTunnel debt; £11.6bn

3EXXARO Medupi/PaCE/jlm

Source: Project Finance-EuroTunnel - 2005

1. Project 
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1. The Project Environment
2. Alignment

c) AGENDA: Project Performance
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Planning

8. Cost Time 
Integration

9. Progress 
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3. Project Performance Metrics
4. Project Excellence 
5. Scope & WBS
6. Input to schedule
7 Mil t  d l iDiagnostics 7. Milestones and planning
8. Cost Time Integration
9. Progress Curve Diagnostics
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International
PM Standard
Environment

(Local Standard)
Project Management 
Education & Training

Environment
Need Processes

Knowledge
Competence

Optimisation Tools

Stakeholders Expectations
Business Requirements
Technical Requirements

Learning
Strategy
Review

Routine
Diagnostics
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Relevant Project 
Experience

Delivery Environment

Predictable 
Delivery

Excellence
Project Working 

Environment

Techniques

Establish Work 
Matrix

Define Project 
WBS Structure 
& Deliverables

Schedule 
Deliverables

Estimate
Deliverables

Establish & 
Sign-off 

Cost Baseline

Generate 
Budget

Technical Requirements

Confirm 
Alignment

Initiate Change 
Control

Build Milestone 
Hierarchy

Transfer
Resource Types
Start/Finish dates

Procurement
Package Map & 

Works 
Information

Supply Chain
Information

Risk 
Assessment Risk Response

Confirm 
Acceptable
Risk Profile

Confirm 
Contingency

Confirm 
Escalation

Validation

Execution

Confirm 
Status & Update 

Progress

Updated
Forecast

Per iod 1 Period 2 Period 3 Per iod 4

Form al Reporting

Manage
Variances

Peer
Review

Risk-Informed Feedback

Performance 
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Project 
Diagnostics

Define Project 
Purpose

Transaction 
Management

Progress Monitor & 
Variance Management Loop

Project Close Out
Close Out Check List

Handover Sign off
Technical Close-Out
Financial Close-Out

Supply Chain Termination
Project Team Demob

Data Archive
Post-Moretem

Review

Project
Close Out 

Report

Period 5
Project

Execution
Routine Delivery 

Period 6
Project 

Completion

Hand
over

Outs tanding
Work Lis t

Management
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International
PM Standard

Project Management 
Education & Training

Tools

Stakeholders Expectations
Business Requirements
Technical Requirements
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Strategy
Review

Routine
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1.4 Project Management Model
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External
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STRATEGY

PROCESS PLANS

driver driver
General Management

Operations
Management

Maturity 5

Internal

Diagnostics

Maturity 4

MATURITY 1

Objective Metrics

Subjective 
Assessment
Maturity 2

Subjective 
Assessment
Maturity 3

Subjective 
Assessment

results results
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PERFORMANCE
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1.5 Project Framework

• Management Model • Requirements check 
lists
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• System of Process

• Roles & RACI
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Research and DevelopmentResearch and Development

Risk MgmtRisk Mgmt

Localization
Nuclear Safety BoardNuclear Safety Board Safety CultureSafety Culture

TrainingTraining

Employment Equity

Information
Technology

Asset 
Mgmt Plan

Asset 
Mgmt Plan

Asset 
Preservation

Asset 
Preservation

R & D PlanR & D Plan

Facility 
Master Plan

Facility 
Master Plan

Waste 
Mgmt Plan

Waste 
Mgmt Plan

Decommissioning  
Plan

Decommissioning  
Plan

Organizational 
Growth

Organizational 
Growth

Supplier Quality MgmtSupplier Quality Mgmt

LogisticsLogistics

Fiscal 
Mgmt

TrainingTraining

Environmental 
Mgmt

Environmental 
Mgmt

Industry ProgramsIndustry Programs

Info MgmtInfo Mgmt

SecuritySecurity Emergency 
Planning

Emergency 
Planning

Decommissioning  
Funding

Organizational 
Growth

Organizational 
Growth

KPI s

Critical 
Thinking 
Critical 

Thinking 

PROCESS PLAN

PERFORMANCE

Implementation and Embedding

Link to Business Strategy

Link to Change Management

Control and Assurance

Learning and Continuous Improvement

Performance Measurement and Reporting

Project Management Information System

Project Continuity Management

7
7.
03

7
.0
4

7
.0
5

7.
06

7
.0
7

7
.0
8

7.
09

7
.1
0

Or iginal Assessment

1st Review

Implementation and Embedding

Link to Business Strategy

Link to Change Management

Control and Assurance

Learning and Continuous Improvement

Performance Measurement and Reporting

Project Management Information System

Project Continuity Management

7
7.
03

7
.0
4

7
.0
5

7.
06

7
.0
7

7
.0
8

7.
09

7
.1
0

Or iginal Assessment

1st Review

Skills, process 
understanding 
and behaviour 
of the team

Deliverable 
clarity & 
alignment

7.01
SCHEDULE 

MANAGEMENT 

INTEGRATION
1

Management Model 

for Schedule 

Management

Word 

p y, j , p ,

practice, criteria, standards and 

roles of schedule management, 

management control & 

performance  mechanisms and 

accountabilities

4 2

g

evident,  and implementation is not 

fully effective due to perceived 

GreyBeards schedule  issues, and  

inconsistant character across projects

2
Schedule 

Management Plan
Word 

The scheme defining how  the 

application of the management 

model within  the project context, 

will establish  and sustain  

schedule management practice, 

over the required period, to meet 

or exceed stakeholder 

expectations

4 2

Character of schedule deficiencies 

suggests  ineffective plan, or no plan at 

all

3

Schedule 

Performance 

Standards

Word 

The minimum acceptable  

standards against which the 

schedule can  be assessed for 

integrity and  completeness

3 2

Inappropriate schedule schema ( long 

bars) suggests lack of iteration, and 

hence misunderstanding of how to 

use standards

7.02
SCOPE 

MANAGEMENT 

ALIGNMENT
4
Basis‐of‐Schedule 

Document
Word 

The justifications for arriving at a 

particular task logic, and duration. 

This can include the work  

methods, approach taken, 

fragnets used, assumptions, 

exclusions etc. 

4 0 OT questions existence (show me)

5
Work Breakdown 

Structure
Table

A  task‐oriented 'family tree' of 

activities which organizes, 

defines and graphically displays 

the total work to be accomplished 

in order to achieve the final 

objectives of  a project. 

4 3

WBS exists, but inconsistent use to 

drive schedule breakdown ‐ Long bars 

and duplicate coding imply weak, or 

aberrant, relationship between WBS 

and schedule development

7.03
SCHEDULE 

MANAGEMENT
6

Schedule 

Breakdown 

Structure

Table
Hierarchical breakdown of project 

scope into schedule elements
4 3

Schedule  deficiencies noted by 

GreyBeards indicates  weak SBS

7
Schedule Taxonomy 

by Level (1 to 4)
Table

The classification headings and 

associated attributes used to 

categorise schedule data

3 3

8 Milestone Hierarchy Table

Tabulated definition of 

milestones indicating hierarchical 

relationship (e.g. cardinal, major, 

project)

2 2

9
Key  Hold Points  

Table
Table

Tabulated summary of scheduled 

hold points, or witness points, for 

which a specific intervention is 

required

3 3

10

Categorised 

Deliverables 

Milestone List

Table

Tabulated summary of 

deliverable completion dates, in 

ascending calander order, by WBS 

or other

4 3

Lack of appreciation of hierarchical 

milestone format implies list, if 

available, maynot support purpose

11
Start‐up Milestones 

List
Table

Tabulated definition of 

milestones covering project re‐

mobilisation  and site re‐start

4 4
No Info to the contrary; other than 

issues against milestone formalism

12
Construction 

Milestones List
Table

Tabulated definition of 

milestones covering construction 

by Area, to installation 

completion (C1)

1 3 C notation in use; and in schedule

13

Operational 

Readiness 

Mil t Li t

Table

Tabulated definition of 

milestones covering cold  

commissioning (C2, C3), hot 

commissioning (C4, C5), plant 
1 3 C notation in use; and in schedule

7.01
SCHEDULE 

MANAGEMENT 

INTEGRATION
1

Management Model 

for Schedule 

Management

Word 

p y, j , p ,

practice, criteria, standards and 

roles of schedule management, 

management control & 

performance  mechanisms and 

accountabilities

4 2

g

evident,  and implementation is not 

fully effective due to perceived 

GreyBeards schedule  issues, and  

inconsistant character across projects

2
Schedule 

Management Plan
Word 

The scheme defining how  the 

application of the management 

model within  the project context, 

will establish  and sustain  

schedule management practice, 

over the required period, to meet 

or exceed stakeholder 

expectations

4 2

Character of schedule deficiencies 

suggests  ineffective plan, or no plan at 

all

3

Schedule 

Performance 

Standards

Word 

The minimum acceptable  

standards against which the 

schedule can  be assessed for 

integrity and  completeness

3 2

Inappropriate schedule schema ( long 

bars) suggests lack of iteration, and 

hence misunderstanding of how to 

use standards

7.02
SCOPE 

MANAGEMENT 

ALIGNMENT
4
Basis‐of‐Schedule 

Document
Word 

The justifications for arriving at a 

particular task logic, and duration. 

This can include the work  

methods, approach taken, 

fragnets used, assumptions, 

exclusions etc. 

4 0 OT questions existence (show me)

5
Work Breakdown 

Structure
Table

A  task‐oriented 'family tree' of 

activities which organizes, 

defines and graphically displays 

the total work to be accomplished 

in order to achieve the final 

objectives of  a project. 

4 3

WBS exists, but inconsistent use to 

drive schedule breakdown ‐ Long bars 

and duplicate coding imply weak, or 

aberrant, relationship between WBS 

and schedule development

7.03
SCHEDULE 

MANAGEMENT
6

Schedule 

Breakdown 

Structure

Table
Hierarchical breakdown of project 

scope into schedule elements
4 3

Schedule  deficiencies noted by 

GreyBeards indicates  weak SBS

7
Schedule Taxonomy 

by Level (1 to 4)
Table

The classification headings and 

associated attributes used to 

categorise schedule data

3 3

8 Milestone Hierarchy Table

Tabulated definition of 

milestones indicating hierarchical 

relationship (e.g. cardinal, major, 

project)

2 2

9
Key  Hold Points  

Table
Table

Tabulated summary of scheduled 

hold points, or witness points, for 

which a specific intervention is 

required

3 3

10

Categorised 

Deliverables 

Milestone List

Table

Tabulated summary of 

deliverable completion dates, in 

ascending calander order, by WBS 

or other

4 3

Lack of appreciation of hierarchical 

milestone format implies list, if 

available, maynot support purpose

11
Start‐up Milestones 

List
Table

Tabulated definition of 

milestones covering project re‐

mobilisation  and site re‐start

4 4
No Info to the contrary; other than 

issues against milestone formalism

12
Construction 

Milestones List
Table

Tabulated definition of 

milestones covering construction 

by Area, to installation 

completion (C1)

1 3 C notation in use; and in schedule

13

Operational 

Readiness 

Mil t Li t

Table

Tabulated definition of 

milestones covering cold  

commissioning (C2, C3), hot 

commissioning (C4, C5), plant 
1 3 C notation in use; and in schedule

Diagnostics
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• Roles & RACI

Routine 
rigour

Empowerment
Authority ≡ Responsibility
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1. Project 
Environ

2. Alignment

3. PP Metrics

4. Project 
E ll

2.0 Alignment

Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di tiDiagnostics

11PaCE/CLIENT/jlm

Get Yourself Aligned Align Others

Alignment = (25% Communication) + (75% Data Structures)

1. Project 
Environ

2. Alignment

3. PP Metrics

4. Project 
E ll

2.1 Knowledge Domains

Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di tiDiagnostics

12PaCE/CLIENT/jlm

Alignment = (25% Communication) + (75% Data Structures)
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1. Project 
Environ

2. Alignment

3. PP Metrics

4. Project 
E ll

2.2 Project Charter Matrix

Count of ID S# Why
1 2 3 4 5 6 Total

MM PROJECT
Governance

Alignment: 
Strategy

Alignment: 
Process

Data & 
Configuration 

Mgmnt
Compliance Performance

1 STRATEGY PROJECT MANAGEMENT FRAMEWORK 1 1Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

1. STRATEGY PROJECT MANAGEMENT FRAMEWORK 1 1
PROJECT STAKEHOLDERS 1 1
PROJECT RISK MANAGEMENT 1 1
PROJECT EXECUTION STRATEGY 1 1
PROJECT ENVIRONMENT 1 1
PROJECT FUNDING 1 1
PROJECT PURPOSE 1 1

2. PROCESS PROJECT BASE CURRENCY 1 1
PROJECT BASIS of COMPLIANCE 1 1
PROJECT BASIS of ENGAGEMENT 1 1
PROJECT BASIS of ESCALATION 1 1
PROJECT OVERHEAD RECOVERY 1 1
PROJECT PERFORMANCE METHOD 1 1
PROJECT TOTAL COST STRUCTURE 1 1
PROJECT REPORTING 1 1
PROJECT CODE 1 1

3 PLAN PROJECT BUSINESS PLAN 1 1Diagnostics

13PaCE/CLIENT/jlm

3. PLAN PROJECT BUSINESS PLAN 1 1
PROJECT CONTINUITY PLAN 1 1
PROJECT MANAGEMENT PLAN 1 1
PROJECT QUALITY PLAN 1 1
PROJECT RISK PLAN 1 1

4. PERFORMANCE PROJECT CRITICAL DECISION POINTS 1 1
PROJECT MILESTONES 1 1
PROJECT COST PERFORMANCE 1 1
PROJECT LEARNING 1 1

Total 3 4 8 1 5 4 25

1. Project 
Environ

2. Alignment

3. PP Metrics

4. Project 
E ll

3.0 Project Performance Metrics

• Managing project 
performance using 
financial criteria is a 
failing strategy

Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

• Using target budget 
value as limit, is 
ineffective until it is 
reached

• Breaking this down to 
smaller chunks, does 
not change the 
principle (control 
strategy)

• Projects are a gr
es

s 
%

Diagnostics
j

dynamic continuum, 
and require a dynamic 
metric to manage 
performance

-Variance,
-Tolerance on 
variance

14EXXARO Medupi/PaCE/jlm

time

Pr
og

Engineering
Procurement

Construction
Commissioning
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1. Project 
Environ

2. Alignment

3. PP Metrics

4. Project 
E ll

3.1 Progress Status & Forecast

• What is the 
strategy that 
will avoid 
li ?Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

slip?
• What action 

will ensure 
period 
progress 
drives above 
planned 
rate?es

s 
%

Diagnostics rate?
-What are 
the risks?

-What is 
the 
impact?

15EXXARO Medupi/PaCE/jlm

time

Pr
og

re

now

1. Project 
Environ

2. Alignment

3. PP Metrics

4. Project 
E ll

4.0 Project Excellence

Project Excellence = Predictability
Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di tiDiagnostics

16PaCE/CLIENT/jlm



PROJECT PERFORMANCE 2010 APRIL 
SASTECH Rosebank, Joburg SA

SAPCI Workshop 9

1. Project 
Environ

2. Alignment

3. PP Metrics

4. Project 
E ll

4.1 Sustainable Excellence

PERFORMANCE 
(Quality)

Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

Cost & Performance alignment leads to 
PREDICTABLE Cost Progress

Time & Performance alignment leads to 
PREDICTABLE Schedule Progress

SUSTAINABLE
EXCELLENCE

Diagnostics
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COSTTIME

Cost & Time alignment leads to 
Variance Management

Cost Trend Analysis
& Forecasts

1. Project 
Environ

2. Alignment

3. PP Metrics

4. Project 
E ll

4.2 Performance Management

Score

Process

Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

Env# Environment LID Requ irement Type Comment Sco re0Score1Sco re2 NOTES

7.01
SCHEDULE 

MANAGEMENT 

INTEGRATION
1

Management Model 

for Schedule 

Management

Word 

The scheme defining the  strategy, 

policy, objectives, process, 

practice, criteria, standards and 

roles of schedule management, 

management control & 

performance  mechanisms and 

accountabilities

4 2

Management Model  format not 

evident,  and implementation is not 

fully effective due to perceived 

GreyBeards schedule  issues, and  

inconsistant character across projects

2
Schedule 

Management Plan
Word 

The scheme defining how  the 

application of the management 

model within  the project context, 

will establish  and sustain  

schedule management practice, 

over the required period, to meet 

or exceed stakeholder 

expectations

4 2

Character of schedule deficiencies 

suggests  ineffective plan, or no plan at 

all

Schedule
The minimum acceptable   Inappropriate schedule schema ( long 

Env# Environment LID Requ irement Type Comment Sco re0Score1Sco re2 NOTES

7.01
SCHEDULE 

MANAGEMENT 

INTEGRATION
1

Management Model 

for Schedule 

Management

Word 

The scheme defining the  strategy, 

policy, objectives, process, 

practice, criteria, standards and 

roles of schedule management, 

management control & 

performance  mechanisms and 

accountabilities

4 2

Management Model  format not 

evident,  and implementation is not 

fully effective due to perceived 

GreyBeards schedule  issues, and  

inconsistant character across projects

2
Schedule 

Management Plan
Word 

The scheme defining how  the 

application of the management 

model within  the project context, 

will establish  and sustain  

schedule management practice, 

over the required period, to meet 

or exceed stakeholder 

expectations

4 2

Character of schedule deficiencies 

suggests  ineffective plan, or no plan at 

all

Schedule
The minimum acceptable   Inappropriate schedule schema ( long 

Standard

Variance

Diagnostics
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3

Schedule 

Performance 

Standards

Word 
standards against which the 

schedule can  be assessed  for 

integrity and  completeness

3 2
bars) suggests lack of iteration, and 

hence misunderstanding of how to 

use standards

7.02
SCOPE 

MANAGEMENT 

ALIGNMENT
4
Basis‐of‐Schedule 

Document
Word 

The justifications for arriving at a 

particular task logic, and duration. 

This can include the work  

methods, approach taken, 

fragnets used, assumptions, 

exclusions etc. 

4 0 OT questions existence (show me)

5
Work Breakdown 

Structure
Table

A  task‐oriented 'family tree' of 

activities which organizes, 

defines and graphically displays 

the total work to be accomplished 

in order to achieve the final 

objectives of  a project. 

4 3

WBS exists, but inconsistent use to 

drive schedule breakdown ‐ Long bars 

and duplicate coding imply weak, or 

aberrant, relationship between WBS 

and schedule development

7.03
SCHEDULE 

MANAGEMENT
6

Schedule 

Breakdown 

Structure

Table
Hierarchical breakdown of project 

scope into schedule elements
4 3

Schedule  deficiencies noted by 

GreyBeards indicates  weak SBS

7
Schedule Taxonomy 

by Level (1 to 4)
Table

The classification headings and 

associated attributes used to 

categorise schedule data

3 3

8 Milestone Hierarchy Table

Tabulated definition of 

milestones indicating hierarchical 

relationship (e.g. cardinal, major, 

project)

2 2

9
Key  Hold Points  

Table
Table

Tabulated summary of scheduled 

hold points, or witness points, for 

which a specific intervention is 

required

3 3

10

Categorised 

Deliverables 

Milestone List

Table

Tabulated summary of 

deliverable completion dates, in 

ascending calander order, by WBS 

or other

4 3

Lack of appreciation of hierarchical 

milestone format implies list, if 

available, maynot support purpose

11
Start‐up Milestones 

List
Table

Tabulated definition of 

milestones covering project re‐

mobilisation  and site re‐start

4 4
No Info to the contrary; other than 

issues against milestone formalism

12
Construction 

Milestones List
Table

Tabulated definition of 

milestones covering construction 

by Area, to installation 

completion (C1)

1 3 C notation in use; and in schedule

13

Operational 

Readiness 

Mil t Li t

Table

Tabulated definition of 

milestones covering cold  

commissioning (C2, C3), hot 

commissioning (C4, C5), plant 
1 3 C notation in use; and in schedule

3

Schedule 

Performance 

Standards

Word 
standards against which the 

schedule can  be assessed  for 

integrity and  completeness

3 2
bars) suggests lack of iteration, and 

hence misunderstanding of how to 

use standards

7.02
SCOPE 

MANAGEMENT 

ALIGNMENT
4
Basis‐of‐Schedule 

Document
Word 

The justifications for arriving at a 

particular task logic, and duration. 

This can include the work  

methods, approach taken, 

fragnets used, assumptions, 

exclusions etc. 

4 0 OT questions existence (show me)

5
Work Breakdown 

Structure
Table

A  task‐oriented 'family tree' of 

activities which organizes, 

defines and graphically displays 

the total work to be accomplished 

in order to achieve the final 

objectives of  a project. 

4 3

WBS exists, but inconsistent use to 

drive schedule breakdown ‐ Long bars 

and duplicate coding imply weak, or 

aberrant, relationship between WBS 

and schedule development

7.03
SCHEDULE 

MANAGEMENT
6

Schedule 

Breakdown 

Structure

Table
Hierarchical breakdown of project 

scope into schedule elements
4 3

Schedule  deficiencies noted by 

GreyBeards indicates  weak SBS

7
Schedule Taxonomy 

by Level (1 to 4)
Table

The classification headings and 

associated attributes used to 

categorise schedule data

3 3

8 Milestone Hierarchy Table

Tabulated definition of 

milestones indicating hierarchical 

relationship (e.g. cardinal, major, 

project)

2 2

9
Key  Hold Points  

Table
Table

Tabulated summary of scheduled 

hold points, or witness points, for 

which a specific intervention is 

required

3 3

10

Categorised 

Deliverables 

Milestone List

Table

Tabulated summary of 

deliverable completion dates, in 

ascending calander order, by WBS 

or other

4 3

Lack of appreciation of hierarchical 

milestone format implies list, if 

available, maynot support purpose

11
Start‐up Milestones 

List
Table

Tabulated definition of 

milestones covering project re‐

mobilisation  and site re‐start

4 4
No Info to the contrary; other than 

issues against milestone formalism

12
Construction 

Milestones List
Table

Tabulated definition of 

milestones covering construction 

by Area, to installation 

completion (C1)

1 3 C notation in use; and in schedule

13

Operational 

Readiness 

Mil t Li t

Table

Tabulated definition of 

milestones covering cold  

commissioning (C2, C3), hot 

commissioning (C4, C5), plant 
1 3 C notation in use; and in schedule

Time

Requirements
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1. Project 
Environ

2. Alignment

3. PP Metrics

4. Project 
E ll

4.3 Driving Excellence

IPMA
SA NCB Consulting Category

Consulting

BUSINESS SYSTEMS ANALYST BSA 

PROJECT CONTROL CONSULTANT PCC 

PROJECT CONTROL SPECIALIST PCS 

Consulting Category

Consulting

BUSINESS SYSTEMS ANALYST BSA 

PROJECT CONTROL CONSULTANT PCC 

PROJECT CONTROL SPECIALIST PCS 

.

Establish Work 
Matrix

Define Project 
WBS Structure 
& Deliverables

Schedule 
Deliverables

Estimate
Deliverables

Establish & 
Sign-off 

Cost Baseline

Generate 
Budget

Stakeholders Expectations
Business Requirements
Technical Requirements

Confirm 
Alignment

Initia te  Change  
Control

Build Milestone 
Hierarchy

Transfe r
Resource  Types
Sta rt/Finish dates

Procurement
Package Map & 

Works 
Information

Supply Chain
Information

Risk 
Assessment Risk Response

Confirm 
Acceptable
Risk Profile

Confirm 
Contingency

Confirm 
Escala tion

Validation

Execution

Confirm 
Status & Update 

Progress

Updated
Forecast

Period 1 Period 2 Period 3 Period 4

Formal Reporting

Manage
Variances

Peer
Review

Risk-Informed Feedback

Learning

Performance 
Analysis

Project 
Diagnostics

Define Project 
Purpose

Transaction 
Management

Progress Monitor & 
Variance Management Loop

Project Close Out
Close Out Check List

Handover Sign off
Technical Close-Out
Financial Close-Out

Supply Chain Termination
Project Team Demob

Data Archive
Post-Moretem

Strategy
Review

Project
Close Out 

Report

Period 5
Project

Execution
Routine Delivery 

Period 6
Project 

Completion

Hand
over

Outs tanding
Wo rk List

Establish Work 
Matrix

Define Project 
WBS Structure 
& Deliverables

Schedule 
Deliverables

Estimate
Deliverables

Establish & 
Sign-off 

Cost Baseline

Generate 
Budget

Stakeholders Expectations
Business Requirements
Technical Requirements

Confirm 
Alignment

Initia te  Change  
Control

Build Milestone 
Hierarchy

Transfe r
Resource  Types
Sta rt/Finish dates

Procurement
Package Map & 

Works 
Information

Supply Chain
Information

Risk 
Assessment Risk Response

Confirm 
Acceptable
Risk Profile

Confirm 
Contingency

Confirm 
Escala tion

Validation

Execution

Confirm 
Status & Update 

Progress

Updated
Forecast

Period 1 Period 2 Period 3 Period 4

Formal Reporting

Manage
Variances

Peer
Review

Risk-Informed Feedback

Learning

Performance 
Analysis

Project 
Diagnostics

Define Project 
Purpose

Transaction 
Management

Progress Monitor & 
Variance Management Loop

Project Close Out
Close Out Check List

Handover Sign off
Technical Close-Out
Financial Close-Out

Supply Chain Termination
Project Team Demob

Data Archive
Post-Moretem

Strategy
Rev iew

Project
C lose Out 

Report

Period 5
Project

Execution
Routine Delivery 

Period 6
Project 

Completion

Hand
over

Outs tanding
Wo rk List

Process

Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

PROJECT CONTROLLER PCR 

PROJECT PLANNER/COST ENGINEER PCE 

PROJECT COST MANAGER PCM 

PROJECT CONTROLS TECHNICIAN PCT 

PROJECT CONTROLS ASSISTANT PCA 

Software Systems

SOFTWARE SYSTEM ARCHITECT SSA

IT SYSTEMS SUPPORT SPECIALIST ITS 

IT SYSTEMS SUPPORT TECHNICIAN ITT 

PROJECT CONTROLLER PCR 

PROJECT PLANNER/COST ENGINEER PCE 

PROJECT COST MANAGER PCM 

PROJECT CONTROLS TECHNICIAN PCT 

PROJECT CONTROLS ASSISTANT PCA 

Software Systems

SOFTWARE SYSTEM ARCHITECT SSA

IT SYSTEMS SUPPORT SPECIALIST ITS 

IT SYSTEMS SUPPORT TECHNICIAN ITT 

Roles
Types

Role 
Requirements

Excellence
Applied Best Practice

Project Control Planning Control Plan Implementation 
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Establish 
Work Matrix

Def ine Project 
WBS Structure 
& Deliverables

Schedule 
Deliverab les

Estimate
Deliverab les

Approved 
Budget

Stakeholders Expectations
Busin ess Requirements
Technical Requirements

Initiate 
Change 
Control

Build 
Milestone 
Hierarchy

Transfer
Resource Types

Start/Finish dates

Procurement
Package Map 
& Works 
Information

Risk 
Assessment

Risk 
Response

Confirm 
Acceptable

Risk Profile

Compute
Conting ency

Confirm 
Escalation /

FOREX

Period 1 Period 2 Period 3 Period 4

Formal
Reporting

Peer
R ev iew

Risk-Informed Feedback

Define Project 
Purpose

Transac tion 
ManagementDefine Project 

OBS Structure 
& Res Types

CBS

SBS

Procure
ment

Define 
Project 
Execution 
Strategy

Actual Cmt/ 
Expenditure

Establish & 
Sign-off 

Cost Baseline

Finance 
Management

Progress

Commitment
/ Invoic ing

Variance 
to Plan

Work 
Strategy

HAND
OVER

Supply Chain
Information

CLOSE 
OU T

Contract ing

Outstan ding 
Work l is t

Project
Close Out 

Report

Home Off ice
Information

Confirm
Contingency

Compile 
Management 

Mod el

Develop C ost 
Management 

Plan

Define Cost 
Man agement 
Performance 

Criteria

Agree 
R eport ing 

R equirements

Procurement 
Strategy

Value Analysis Information Management Quality Management

Project 
Performance 
Measurement

Project 
Perfo rmance 
Assessment

Learning 
Close-Out, 
& Archive

Learning

Trend /
Pend

Projec t 
C harter

Declared 
Saving s

FOR ECAST

Project Diagnostics

Potential
Savings

Performance 
An alys is

Actual
Saving s

Performan ce 
Measurement

Count  of LID FREF MODULE

0. Framework  Development 1.  P lanning 2. Implem entati o 3.  Measure &  A nalys is 4. Learn & ArchivGrand Total

IP MA Ranges IPMA  E LE MENT
100. Project  
Cont rols  Guideline

102. Projec t 

Controls  
Fundamentals

103.  Cost 

Managem ent 
Guideline

111.  S cope 
Management

113. Estimate 
Management

114.  Cost 

B asel ine 
Management

121.  Develop 

P roject  Control  
A ccounts

123. Init iate Cost 

Management  
System

201. Cost  

Account ing and 
Control

301.  Managing 
P erformance

310.  Forecast 
Cost  Management

401. Cost  

Management  
Close Out

1.  Technical 3.01 Project  orientati on

1.03 Project  requirement  &  obj ec tives 2 8 1 11
1.06 PM organisati on 1 1 2 4

1.10 Scope & deliverabl es 3 1 2 21 27
1.11 Time & projec t phases 1 1
1.13 Cost  &  finance 4 1 19 20 40 40 33 26 183

1.12 Resources 1 1 2
1.14 Procurem ent & cont rac t 1 1 2
1.09 Project  s t ructures 5 2 3 10

1.16 Cont rol &  report s 4 1 6 11
3.07 Systems,  products  &  technology

2.08 Results  orientat ion
3.10 Finance
1.07 Team work 1 1 26 28

1.15 Changes 1 1 2
1.20 Close-out 1 1 13 15

1.01 PM success 1 1
3.08 Personnel mgt
1.08 Problem  resol ut ion 1 5 3 9

3.04 PPP  implementat ion
1.02 Interested part ies 1 1

1.04 Risk & opportunit y 1 6 7
1.17 Informat ion & documentat ion 1 1
3.09 Health,  securi ty , safety  &  environment

3.06 Business
2.  Behaviour 3.01 Project  orientati on

1.03 Project  requirement  &  obj ec tives
1.06 PM organisati on
1.10 Scope & deliverabl es

1.11 Time & projec t phases
1.13 Cost  &  finance
1.12 Resources

1.14 Procurem ent & cont rac t
1.09 Project  s t ructures

1.16 Cont rol &  report s
3.07 Systems,  products  &  technology
2.08 Results  orientat ion 1 1

3.10 Finance
1.07 Team work

1.15 Changes
1.20 Close-out
1.01 PM success

3.08 Personnel mgt
1.08 Problem  resol ut ion

3.04 PPP  implementat ion
1.02 Interested part ies
1.04 Risk & opportunit y

1.17 Informat ion & documentat ion
3.09 Health,  securi ty , safety  &  environment
3.06 Business

3.  Contextual 3.01 Project  orientati on 1 1 2
1.03 Project  requirement  &  obj ec tives

1.06 PM organisati on
1.10 Scope & deliverabl es
1.11 Time & projec t phases

1.13 Cost  &  finance
1.12 Resources

1.14 Procurem ent & cont rac t
1.09 Project  s t ructures
1.16 Cont rol &  report s

3.07 Systems,  products  &  technology 1 1
2.08 Results  orientat ion

3.10 Finance 1 1 3 18 23
1.07 Team work
1.15 Changes

1.20 Close-out
1.01 PM success

3.08 Personnel mgt 1 1
1.08 Problem  resol ut ion
3.04 PPP  implementat ion 5 5

1.02 Interested part ies
1.04 Risk & opportunit y
1.17 Informat ion & documentat ion

3.09 Health,  securi ty , safety  &  environment 4 4
3.06 Business 1 1

Grand Total 29 17 59 24 28 40 40 18 33 26 26 13 353

PaCE
PC

Frame
work

Diagnostics
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7 VAL Condition: SYSTEM PERSON V%

4 All  elements   ful ly functiona l  and 

effective

Str ategic understa nding &  ful l  

ca pab i l i ty
100%

3
Most elements  in place and  

working well

Functional ly effective Capab il i ty
75%

2
Some elements  effectively  in 

pla ce

Some knowledge &  practical  

experience
50% PCM

1 A  few elements  in  p lace but not 

ful ly effective

Some knowledge 25% 72% 47%

0 Not sta rted; no elements   in  p lace No  knowledge or prior experience 0% 144 103 68 35

LID ENV SUBEN REQUIREMENT # STATEMENT MAX #
PCM 

TARGET
# ACTUAL # wt

PCM 
Std

Actual 
Score

# VAR
VAR 
Score

1 1) Purpose; Managing Purpose & Support Understands purpose and provides 
competent  oversight & support to line 

manager

4 3 2 100.0% 75.0% 50.0% 1 25.0%

2 1) Purpose; Admin Admin Satisfactory  implementation of  duties, 
Interface Mgmnt, Resource Management, 

Client Relationahip Management
4 3 3 100.0% 75.0% 75.0% 0 0.0%

3 1) Purpose; Functional Functional Effective production of  deliverables 4 3 2 100.0% 75.0% 50.0% 1 25.0%

0.0%

4 2) Duties; a. Personal; I.    Integrity Adheres to PaCE v ision & policy , and is 
honest

4 3 2 25.0% 18.8% 12.5% 1 6.3%

5 2) Duties; a. Personal; II.  Teamwork; Satisfactory  Team member and 
administrator  of resources

4 3 2 25.0% 18.8% 12.5% 1 6.3%

6 2) Duties; a. Personal; III. Accountability; Supports chain‐of ‐command, and takes 

ownership of  duty  and performance
4 3 2 25.0% 18.8% 12.5% 1 6.3%

7 2) Duties; a. Personal; IV . Commitment; Buys‐ in and sustains self ‐motivation 4 3 2 25.0% 18.8% 12.5% 1 6.3%

8 2) Duties; b. Mangerial; Managerial Plans ef fectively , communicates well, 

manages variance, provides leadership, 
effective client relationaship

4 3 2 50.0% 37.5% 25.0% 1 12.5%

9 2) Duties; b. Mangerial; Administrator Orientates new staf f, maintains discipline, 
implements policy , ethical use of  

company funds and assets

4 2 2 50.0% 25.0% 25.0% 0 0.0%

10 2) Duties; b. Technical; I.    RACI Concept Understand and applies concept in 
technical and functional duties

4 3 3 14.3% 10.7% 10.7% 0 0.0%

11 2) Duties; b. Technical; II.   Data Management; 

(accountable)

Good sk ills, effective oversight for 

compliance to PaCE methods, 
performance management  of use of 

analysis & performance outomes

4 3 3 14.3% 10.7% 10.7% 0 0.0%

12 2) Duties; b. Technical; III.  Document  Management; 

(accountable)

Maintains satisfactory records and 

supporting documentation for reporting & 

client Interface

4 3 2 14.3% 10.7% 7.1% 1 3.6%

13 2) Duties; b. Technical; III.  Document  Management; 

(accountable)

Maintains satisfactory records and 

supporting documentation for resources 

and corporate Admin

4 3 2 14.3% 10.7% 7.1% 1 3.6%

14 2) Duties; b. Technical; III.  Document  Management; 

(accountable)

Maintains satisfactory records and 

supporting documentation for systems & 
processes

4 3 2 14.3% 10.7% 7.1% 1 3.6%

15 2) Duties; b. Technical; IV .  Report  Management; 

(accountable)

For Client & contract  Interface
4 3 1 14.3% 10.7% 3.6% 2 7.1%

16 2) Duties; b. Technical; IV .  Report  Management; 

(accountable)

For Corporate & Admin Interface
4 3 1 14.3% 10.7% 3.6% 2 7.1%

17 2) Duties; c. General to Line Manager Strategic for client and overall serv ice performance
4 3 1 50.0% 37.5% 12.5% 2 25.0%

18 2) Duties; c. General to Line Manager Tactical for contract and budget management 4 3 1 50.0% 37.5% 12.5% 2 25.0%
19 2) Duties; d. Functional Accountability I.    Strategy; Budget Upload, Transaction Management 4 3 2 7.7% 5.8% 3.8% 1 1.9%

20 2) Duties; d. Functional Accountability II.    CM Process; Oversight of  Forecast Corrections, 

Interface and Workshop Facilitation
4 3 2 7.7% 5.8% 3.8% 1 1.9%

21 2) Duties; d. Functional Accountability III.   CM Function Oversight  & 

Planning;

Operations, establish & sustain 

performance, strategy
4 3 2 7.7% 5.8% 3.8% 1 1.9%

22 2) Duties; d. Functional Accountability IV .  CM Close Out Confirmation, compliance & support to 
work managers

4 3 2 7.7% 5.8% 3.8% 1 1.9%

23 2) Duties; d. Functional Accountability V .  Risk  Management formal request to transfer, or additional, 
funds

4 3 2 7.7% 5.8% 3.8% 1 1.9%

24 2) Duties; d. Functional Accountability V .  Behaviour Personal 4 3 2 7.7% 5.8% 3.8% 1 1.9%

25 2) Duties; d. Functional Accountability V .  Behaviour Direct Reports 4 3 2 7.7% 5.8% 3.8% 1 1.9%
26 2) Duties; d. Functional Accountability V .  Behaviour Function Resources 4 3 2 7.7% 5.8% 3.8% 1 1.9%

27 2) Duties; d. Functional Accountability V .  Behaviour Supporting Staf f 4 3 2 7.7% 5.8% 3.8% 1 1.9%

28 2) Duties; d. Functional Accountability V .  Performance Functional Delivery 4 3 2 7.7% 5.8% 3.8% 1 1.9%
29 2) Duties; d. Functional Accountability V .  Performance Client Relationship 4 3 2 7.7% 5.8% 3.8% 1 1.9%

30 2) Duties; d. Functional Accountability V .  Performance Team Resource Ef fectiveness 4 3 2 7.7% 5.8% 3.8% 1 1.9%
31 2) Duties; d. Functional Accountability V .  Performance CM Assets Ef fectiveness 4 3 2 7.7% 5.8% 3.8% 1 1.9%

0.0%

32 3) Qualif icatioa. Basic Cert / Diploma  / CCT / CCE Satisfactory 4 3 2 100.0% 75.0% 50.0% 1 25.0%
33 3) Qualif icatiob. Advanced Degree Satisfactory 4 2 1 100.0% 50.0% 25.0% 1 25.0%

34 3) Qualif icatioc. In Study During this assignment 4 1 1 100.0% 25.0% 25.0% 0 0.0%

0.0%
35 4) Experiencea. Prior To Date Satisfactory 4 3 1 100.0% 75.0% 25.0% 2 50.0%

36 4) Experienceb. This Assignment To Date Satisfactory 4 2 2 100.0% 50.0% 50.0% 0 0.0%

7 VAL Condition: SYSTEM PERSON V%

4 All  elements   ful ly functiona l  and 

effective

Str ategic understa nding &  ful l  

ca pab i l i ty
100%

3
Most elements  in place and  

working well

Functional ly effective Capab il i ty
75%

2
Some elements  effectively  in 

pla ce

Some knowledge &  practical  

experience
50% PCM

1 A  few elements  in  p lace but not 

ful ly effective

Some knowledge 25% 72% 47%

0 Not sta rted; no elements   in  p lace No  knowledge or prior experience 0% 144 103 68 35

LID ENV SUBEN REQUIREMENT # STATEMENT MAX #
PCM 

TARGET
# ACTUAL # wt

PCM 
Std

Actual 
Score

# VAR
VAR 
Score

1 1) Purpose; Managing Purpose & Support Understands purpose and provides 
competent  oversight & support to line 

manager

4 3 2 100.0% 75.0% 50.0% 1 25.0%

2 1) Purpose; Admin Admin Satisfactory  implementation of  duties, 
Interface Mgmnt, Resource Management, 

Client Relationahip Management
4 3 3 100.0% 75.0% 75.0% 0 0.0%

3 1) Purpose; Functional Functional Effective production of  deliverables 4 3 2 100.0% 75.0% 50.0% 1 25.0%

0.0%

4 2) Duties; a. Personal; I.    Integrity Adheres to PaCE v ision & policy , and is 
honest

4 3 2 25.0% 18.8% 12.5% 1 6.3%

5 2) Duties; a. Personal; II.  Teamwork; Satisfactory  Team member and 
administrator  of resources

4 3 2 25.0% 18.8% 12.5% 1 6.3%

6 2) Duties; a. Personal; III. Accountability; Supports chain‐of ‐command, and takes 

ownership of  duty  and performance
4 3 2 25.0% 18.8% 12.5% 1 6.3%

7 2) Duties; a. Personal; IV . Commitment; Buys‐ in and sustains self ‐motivation 4 3 2 25.0% 18.8% 12.5% 1 6.3%

8 2) Duties; b. Mangerial; Managerial Plans ef fectively , communicates well, 

manages variance, provides leadership, 
effective client relationaship

4 3 2 50.0% 37.5% 25.0% 1 12.5%

9 2) Duties; b. Mangerial; Administrator Orientates new staf f, maintains discipline, 
implements policy , ethical use of  

company funds and assets

4 2 2 50.0% 25.0% 25.0% 0 0.0%

10 2) Duties; b. Technical; I.    RACI Concept Understand and applies concept in 
technical and functional duties

4 3 3 14.3% 10.7% 10.7% 0 0.0%

11 2) Duties; b. Technical; II.   Data Management; 

(accountable)

Good sk ills, effective oversight for 

compliance to PaCE methods, 
performance management  of use of 

analysis & performance outomes

4 3 3 14.3% 10.7% 10.7% 0 0.0%

12 2) Duties; b. Technical; III.  Document  Management; 

(accountable)

Maintains satisfactory records and 

supporting documentation for reporting & 

client Interface

4 3 2 14.3% 10.7% 7.1% 1 3.6%

13 2) Duties; b. Technical; III.  Document  Management; 

(accountable)

Maintains satisfactory records and 

supporting documentation for resources 

and corporate Admin

4 3 2 14.3% 10.7% 7.1% 1 3.6%

14 2) Duties; b. Technical; III.  Document  Management; 

(accountable)

Maintains satisfactory records and 

supporting documentation for systems & 
processes

4 3 2 14.3% 10.7% 7.1% 1 3.6%

15 2) Duties; b. Technical; IV .  Report  Management; 

(accountable)

For Client & contract  Interface
4 3 1 14.3% 10.7% 3.6% 2 7.1%

16 2) Duties; b. Technical; IV .  Report  Management; 

(accountable)

For Corporate & Admin Interface
4 3 1 14.3% 10.7% 3.6% 2 7.1%

17 2) Duties; c. General to Line Manager Strategic for client and overall serv ice performance
4 3 1 50.0% 37.5% 12.5% 2 25.0%

18 2) Duties; c. General to Line Manager Tactical for contract and budget management 4 3 1 50.0% 37.5% 12.5% 2 25.0%
19 2) Duties; d. Functional Accountability I.    Strategy; Budget Upload, Transaction Management 4 3 2 7.7% 5.8% 3.8% 1 1.9%

20 2) Duties; d. Functional Accountability II.    CM Process; Oversight of  Forecast Corrections, 

Interface and Workshop Facilitation
4 3 2 7.7% 5.8% 3.8% 1 1.9%

21 2) Duties; d. Functional Accountability III.   CM Function Oversight  & 

Planning;

Operations, establish & sustain 

performance, strategy
4 3 2 7.7% 5.8% 3.8% 1 1.9%

22 2) Duties; d. Functional Accountability IV .  CM Close Out Confirmation, compliance & support to 
work managers

4 3 2 7.7% 5.8% 3.8% 1 1.9%

23 2) Duties; d. Functional Accountability V .  Risk  Management formal request to transfer, or additional, 
funds

4 3 2 7.7% 5.8% 3.8% 1 1.9%

24 2) Duties; d. Functional Accountability V .  Behaviour Personal 4 3 2 7.7% 5.8% 3.8% 1 1.9%

25 2) Duties; d. Functional Accountability V .  Behaviour Direct Reports 4 3 2 7.7% 5.8% 3.8% 1 1.9%
26 2) Duties; d. Functional Accountability V .  Behaviour Function Resources 4 3 2 7.7% 5.8% 3.8% 1 1.9%

27 2) Duties; d. Functional Accountability V .  Behaviour Supporting Staf f 4 3 2 7.7% 5.8% 3.8% 1 1.9%

28 2) Duties; d. Functional Accountability V .  Performance Functional Delivery 4 3 2 7.7% 5.8% 3.8% 1 1.9%
29 2) Duties; d. Functional Accountability V .  Performance Client Relationship 4 3 2 7.7% 5.8% 3.8% 1 1.9%

30 2) Duties; d. Functional Accountability V .  Performance Team Resource Ef fectiveness 4 3 2 7.7% 5.8% 3.8% 1 1.9%
31 2) Duties; d. Functional Accountability V .  Performance CM Assets Ef fectiveness 4 3 2 7.7% 5.8% 3.8% 1 1.9%

0.0%

32 3) Qualif icatioa. Basic Cert / Diploma  / CCT / CCE Satisfactory 4 3 2 100.0% 75.0% 50.0% 1 25.0%
33 3) Qualif icatiob. Advanced Degree Satisfactory 4 2 1 100.0% 50.0% 25.0% 1 25.0%

34 3) Qualif icatioc. In Study During this assignment 4 1 1 100.0% 25.0% 25.0% 0 0.0%

0.0%
35 4) Experiencea. Prior To Date Satisfactory 4 3 1 100.0% 75.0% 25.0% 2 50.0%

36 4) Experienceb. This Assignment To Date Satisfactory 4 2 2 100.0% 50.0% 50.0% 0 0.0%

Perf
Standard

Best 
Practice

.

pp ed est act ce

1. Project 
Environ

2. Alignment

3. PP Metrics

4. Project 
E ll

4.4 Earned Value Criteria

•SPI: Schedule Performance Index

SPI=BCWP/BCWS
Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

-SPI<1 means project is behind schedule

•CPI: Cost Performance Index
CPI= BCWP/ACWP

-CPI<1 means project is over budget
Diagnostics
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•CSI: Cost Schedule Index 

(CSI=CPI x SPI)
-The further CSI is from 1.0, the less likely project 
recovery becomes.
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1. Project 
Environ

2. Alignment

3. PP Metrics

4. Project 
E ll

4.5 Earned Value using CPRxSPR

SAMPLE PROJECT - Earned Value Graph

PV 2 EV AC PV 1 AC FEC EAC (CPRxSPR base) EAC (SPR base)Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

20 000 000

25 000 000

30 000 000

35 000 000

40 000 000

45 000 000

50 000 000

55 000 000

60 000 000

65 000 000

70 000 000

75 000 000

80 000 000

85 000 000

U S $

PV 2 EV AC PV 1 AC FEC EAC (CPRxSPR base) EAC (SPR base)

Diagnostics
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• Once a project is 10% complete, 
the overrun at completion will 
not be less than the current 

4.6 Making Projections

Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

overrun.
• Once a project is 20% complete, 

the CPI does not vary from its 
current value by more than 
10%.

Diagnostics

The CPI and SPI are statistically 
accurate indicators of final cost 

results.
• Source: Defense Acquisition University
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5.0 Scope Management

Schedule Development
Schedule Change Mgt
Progress Monitoring

SCHEDULE MANAGEMENT
INTEGRATION 

Alignment with 
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Stakeholder 
Expectations

Excellence
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6. Input to 
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Planning

8. Cost Time 
Integration

9. Progress 
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Work Definition
&
Scope Development

SCOPE 
MANAGEMENT

SCHEDULE MANAGEMENT

Estimate Development
Cost Baseline 
Development
Cost Change Mgt

PROJECT COST 
MANAGEMENT

MANAGEMENT

INPUTS
DATA
OUTPUTS

REPORTING

Aligned Time 
& Cost 
Elements

Integrated 
Time & Cost 
Elements

FFC

FCC

Cost Accounting,
Cost Control, 
Cost Performance Diagnostics

NOTE;
• Revenue Management, Risk Management, Procurement Management, HR Management, are considered as 

applicable processes under external control to PC Environment
• Data and Configuration Management and Document Control are not shown but are accepted as underlying 

process
• Control feedback (+ve and –ve) are not illustrated for simplicity

Cost Performance 
Mgt
Cost Engineering
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5.1 Scope Feedback

Schedule Development
Schedule Change Mgt

INTEGRATION 
MANAGEMENT

Alignment with Business and 
Stakeholder Expectations

SCHEDULE 
DATA
FEEDBACK

Excellence

5. Scope & WBS

6. Input to 
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Planning

8. Cost Time 
Integration

9. Progress 
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Work Definition
&
Scope Development

SCOPE MANAGEMENT

g g
Progress Monitoring

SCHEDULE MANAGEMENT

Estimate Development
Cost Baseline Development
Cost Change Mgt

PROJECT COST MANAGEMENT

DATA
OUTPUTS

REPORTING

Aligned Time & 
Cost Elements

Integrated Time & 
Cost Elements

FFC

FCC

Cost Accounting,
Cost Control, 
Cost Performance Mgt
Cost Engineering

Level of 
Control

INPUTS

Diagnostics

NOTE;
• Revenue Management, Risk Management, Procurement Management, HR 

Management, are considered as applicable processes under external 
control to PC Environment

• Data and Configuration Management and Document Control are not shown 
but are accepted as underlying process

• Control feedback (+ve and –ve) are not illustrated for simplicity
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5.2 Project Service Process Logic

Stakeholders Expectations
Business Requirements
Technical Requirements

Initiate Change 

Learning

Excellence
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8. Cost Time 
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9. Progress 
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Establish Work 
Matrix

Define Project 
WBS Structure & 
Deliverables

Schedule 
Deliverables

Estimate
Deliverables

Establish & Sign-
off  

Cost Baseline

Generate 
Budget

Confirm 
Alignment

Initiate Change 
Control

Build Milestone 
Hierarchy

Transfer
Resource Types
Start/Finish dates

Procurement

Confirm 
Escalation

Validation

Confirm 
Status & Update 
Progress

Updated
Forecast

Manage
Variances

Performance 
Analysis

Project 
Diagnostics

Define Project 
Purpose

Transaction 
Management

Progress Monitor & 
Variance Management Loop

Execution

Product/Concept 
Development &
Engineering

Diagnostics
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SHE

Procurement
Package Map & 
Works 
Information

Supply Chain
Information

Risk Response
Confirm 
Acceptable
Risk Profile

Confirm 
Contingency

Period 1 Period 2 Period 3 Period 4

Formal Reporting

Peer
Review

Risk-Informed Feedback

Quality
Risk Assessment
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5.3 Scope & Function

Design /

Modify 
Design

Procurement / 
Post 

Maintenance

Plant/System

Discipline/
Component

Plant/System

Plant / System / 
Structural Orientation

Area / 
Discipline /Excellence
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• Function drives 
language

• Project functions 
match Orthogonal 
Pairs 

• Different language 
requires different 

Project 
Sequence

/
Manufacturing

Construction

Startup
Asset 

Maintenance

Maintenance 
Testing

Area/Layout
Component

Area/
Component

Project /Ops  pairs 
rotation is clockwise

Discipline /
Component 
Orientation

Diagnostics
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requires different 
Taxonomy

• To maximise WBS 
utility all 
taxonomies must be 
Aligned

Startup 
Testing

Operations

Mgmt

(Spare Parts)
Plant/System

Plant/System

Component

• This undermines;
•• Effective communication between project groups Effective communication between project groups 

within the team, andwithin the team, and
•• Objective Cost / Time integration using data linkageObjective Cost / Time integration using data linkage
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5.7 Work Matrix 
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5.7 Work Matrix 

  

Actions e gExcellence
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Integration
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WORK SUMMARY
STATEMENTS

Goods &
Services
e.g.

Concentrator

k d

Actions e.g
Engineering, Procurement, Construction, Management

Diagnostics
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Example 1; Concentrator EngineeringExample 1; Concentrator Engineering

Stockyard

Example 2; Stockyard ConstructionExample 2; Stockyard Construction
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5.8 Work Matrix Tabular Array
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5.9 Deliverable Matrix
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Example; Concentrator Engineering ReportExample; Concentrator Engineering Report
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6.0 Input to Schedule

Schedule Development
Schedule Change Mgt

INTEGRATION 
MANAGEMENT

Alignment with Business and 
Stakeholder Expectations

SCHEDULE 
DATA
FEEDBACK

Excellence
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6. Input to 
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8. Cost Time 
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9. Progress 
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Work Definition
&
Scope Development

SCOPE MANAGEMENT

g g
Progress Monitoring

SCHEDULE MANAGEMENT

Estimate Development
Cost Baseline Development
Cost Change Mgt

PROJECT COST MANAGEMENT

DATA
OUTPUTS

REPORTING

Aligned Time & 
Cost Elements

Integrated Time & 
Cost Elements

FFC

FCC

Cost Accounting,
Cost Control, 
Cost Performance Mgt
Cost Engineering

Level of 
Control

INPUTS

Diagnostics

NOTE;
• Revenue Management, Risk Management, Procurement Management, HR 

Management, are considered as applicable processes under external 
control to PC Environment

• Data and Configuration Management and Document Control are not shown 
but are accepted as underlying process

• Control feedback (+ve and –ve) are not illustrated for simplicity
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6.1 WBS & SBS
KEY A Structural components of value 3

B Non-structural Estimate Attributes for categorisation 13
C Computed values 0

A B B B B A A B B B B B B B B B
Line ID WORK TYPEPRODUCT L1 PRODUCT L2 PROCESS L1 WBSL1 WBSL2 DISCIPL COMMODITYRESALL RESGRP PROCPK WORKPK EX_PER Change St Change Re
Reference code

Direct
Indirect
Home Office
Other

Plant Area
System

Engineering
Procurement
Construction
Commissioning
Management

Plant Area A: Eng

KEY A Structural components of value 3
B Non-structural Estimate Attributes for categorisation 13
C Computed values 0

A B B B B A A B B B B B B B B B
Line ID WORK TYPEPRODUCT L1 PRODUCT L2 PROCESS L1 WBSL1 WBSL2 DISCIPL COMMODITYRESALL RESGRP PROCPK WORKPK EX_PER Change St Change Re
Reference code

Direct
Indirect
Home Office
Other

Plant Area
System

Engineering
Procurement
Construction
Commissioning
Management

Plant Area A: Eng

Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

System A: Eng
Civil
Structural
Piping
Mechanical
Electrical
C&I

Goods
Services

Client
EPCM
Supply Chain
Other

Department for internal
Vendor name for external

Alphanumeric ID for align with Procurement
Alphanumeric ID for align with Execution

Execution Period
Date
Period

Original
Change #
Closed

Alphanumeric ID for align with Change Mgt

System A: Eng
Civil
Structural
Piping
Mechanical
Electrical
C&I

Goods
Services

Client
EPCM
Supply Chain
Other

Department for internal
Vendor name for external

Alphanumeric ID for align with Procurement
Alphanumeric ID for align with Execution

Execution Period
Date
Period

Original
Change #
Closed

Alphanumeric ID for align with Change Mgt

KEY A Structural components of time 10
B Non-structural Schedule Attributes for categ 10
C Computed values 1

A B B B B B A A B B B B A A A A C B A A A
Line ID PHASE COST TYPPRODUCTPRODUCTPROCESSWBSL1 WBSL2 DISCIPLIN RESALL RESGRP RES START DURATIONFINISH RISK CLASCONTINGEMST/TYPEMILESTONLOGIC LINK
Reference code

Phase 1
Phase 2
Phase 3

Direct
Indirect
Home Office
Other

Plant Area
System

Engineering
Procurement
Construction
Commissioning
Management

Plant Area A: Eng
System A: Eng

Civil
Structural
Piping
Mechanical
Electrical
C&I

Client
EPCM

KEY A Structural components of time 10
B Non-structural Schedule Attributes for categ 10
C Computed values 1

A B B B B B A A B B B B A A A A C B A A A
Line ID PHASE COST TYPPRODUCTPRODUCTPROCESSWBSL1 WBSL2 DISCIPLIN RESALL RESGRP RES START DURATIONFINISH RISK CLASCONTINGEMST/TYPEMILESTONLOGIC LINK
Reference code

Phase 1
Phase 2
Phase 3

Direct
Indirect
Home Office
Other

Plant Area
System

Engineering
Procurement
Construction
Commissioning
Management

Plant Area A: Eng
System A: Eng

Civil
Structural
Piping
Mechanical
Electrical
C&I

Client
EPCMDiagnostics
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EPCM
Supply Chain
Other

Department for internal
Vendor name for external

Role 
Date

Period
Date

High
Medium
Low
Not RI
Class based on numerical value of Residual Risk

a  -  alternate finish date
Cardinal
Major
Project
Contract
Work

Detail
Predecessor
Successor

FS
FF
SS
SF
Lag

EPCM
Supply Chain
Other

Department for internal
Vendor name for external

Role 
Date

Period
Date

High
Medium
Low
Not RI
Class based on numerical value of Residual Risk

a  -  alternate finish date
Cardinal
Major
Project
Contract
Work

Detail
Predecessor
Successor

FS
FF
SS
SF
Lag
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7.0 Milestone Hierarchy

Progress # Overall Milestone Milestone Detail fraction START END
21.5% 1 Placement of first concrete S1 21.5% 01-Sep-07 Mar-08
87.2% 2 Installation Complete C3 87.2% 01-Mar-09 30-Aug-09
98.3% 3 Hot Commissioning C5 98.3% 01-Jun-09 20-Feb-10
99 5% 4 H d O HO 99 5% 29 S 10

Progress # Overall Milestone Milestone Detail fraction START END
21.5% 1 Placement of first concrete S1 21.5% 01-Sep-07 Mar-08
87.2% 2 Installation Complete C3 87.2% 01-Mar-09 30-Aug-09
98.3% 3 Hot Commissioning C5 98.3% 01-Jun-09 20-Feb-10
99 5% 4 H d O HO 99 5% 29 S 10Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

1. Cardinal
2. Major
3 P oject

99.5% 4 Hand Over HO 99.5% 29-Sep-10
99.5% 5 Technical Close out TCO 99.5% 29-Sep-10

100.0% 6 Financial Close out FCO 100.0% 14-Dec-10
100.0% 7 PI Report PIR 100.0% 01-Sep-10 14-Dec-10

99.5% 4 Hand Over HO 99.5% 29-Sep-10
99.5% 5 Technical Close out TCO 99.5% 29-Sep-10

100.0% 6 Financial Close out FCO 100.0% 14-Dec-10
100.0% 7 PI Report PIR 100.0% 01-Sep-10 14-Dec-10

70%

80%

90%

100%

110%

BMR C5

01JUN09

20FEB10

PI R

01SEP10
14DEC10

FCO
14DECDiagnostics 3. Project

4. Contract
5. Task
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7.1 Milestone Planning

46 1 2 3 4 5 6 7

YR Period Balance
First 

Concrete
BMR 
C3

BMR 
C5

BMR 
HO

TCO FCO PI R IP Period IP Plan%
PCM Plan1 Actual1 % Fcast1% PCM Plan2 Actual2 % Fcast2% Fcast3%

2.2% 2.2% Mar-07 0.0% 0.01% Mar-07 0.0% 0.0% 0.0% 0.0% 0.0%
4.3% 2.2% Apr-07 0.1% 0.05% Apr-07 0.1% 0.0% 0.0% 0.0% 0.0%
6.5% 2.2% May-07 0.2% 0.15% May-07 0.2% 0.6% 0.6% 0.5% 0.5%
8.7% 2.2% Jun-07 0.3% 0.30% Jun-07 0.5% 1.0% 1.0% 0.9% 0.9%

10.9% 2.2% Jul-07 0.5% 0.50% Jul-07 1.0% 2.3% 2.3% 2.0% 2.0%
13.0% 2.2% Aug-07 1.0% 1.00% Aug-07 2.0% 4.6% 4.6% 4.0% 4.0%
15.2% 2.2% Sep-07 1.0% 1.0% 2.00% Sep-07 4.0% 5.6% 5.6% 4.9% 4.9%

2007

Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

17.4% 2.2% Oct-07 0.5% 2.0% 2.50% Oct-07 6.5% 7.2% 7.2% 6.3% 6.3%
19.6% 2.2% Nov-07 0.5% 2.5% 3.00% Nov-07 9.5% 10.4% 10.4% 9.0% 9.0%
21.7% 2.2% Dec-07 0.5% 2.5% 3.00% Dec-07 12.5% 14.2% 14.2% 12.4% 12.4%
23.9% 2.2% Jan-08 0.5% 2.5% 3.00% Jan-08 15.5% 15.1% 15.1% 13.2% 13.2%
26.1% 2.2% Feb-08 1.0% 2.0% 3.00% Feb-08 18.5% 18.2% 17.3% 15.9% 15.1%
28.3% 2.2% Mar-08 1.0% 2.0% 3.00% Mar-08 21.5% 21.6% 20.6% 18.9% 17.9%
30.4% 2.2% Apr-08 3.0% 3.00% Apr-08 24.5% 25.9% 23.2% 22.6% 20.2%
32.6% 2.2% May-08 3.0% 3.00% May-08 27.5% 30.4% 26.0% 26.5% 22.7%
34.8% 2.2% Jun-08 3.5% 0.1% 3.60% Jun-08 31.1% 35.1% 29.6% 30.6% 25.9%
37.0% 2.2% Jul-08 4.0% 0.1% 4.10% Jul-08 35.2% 39.8% 33.4% 33.4% 34.7% 29.1% 29.1%
39.1% 2.2% Aug-08 4.0% 0.3% 4.30% Aug-08 39.5% 44.6% 38.2% 38.9% 33.3%
41.3% 2.2% Sep-08 4.0% 0.5% 4.50% Sep-08 44.0% 50.0% 44.7% 43.6% 39.0%
43.5% 2.2% Oct-08 3.5% 1.0% 4.50% Oct-08 48.5% 55.2% 50.4% 48.1% 44.0%
45.7% 2.2% Nov-08 3.0% 1.0% 4.00% Nov-08 52.5% 60.0% 55.3% 52.3% 48.3%
47.8% 2.2% Dec-08 1.0% 1.0% 2.00% Dec-08 54.5% 65.0% 60.1% 56.7% 52.4%
50.0% 2.2% Jan-09 2.5% 2.0% 4.50% Jan-09 59.0% 69.5% 64.5% 60.6% 56.3%
52.2% 2.2% Feb-09 2.2% 2.0% 4.20% Feb-09 63.2% 73.3% 68.2% 63.9% 59.5%
54.3% 2.2% Mar-09 2.0% 2.0% 4.00% Mar-09 67.2% 77.0% 72.0% 67.1% 62.8%
56.5% 2.2% Apr-09 2.5% 1.5% 4.00% Apr-09 71.2% 80.3% 75.7% 70.0% 66.0%
58.7% 2.2% May-09 3.0% 1.0% 4.00% May-09 75.2% 83.5% 79.3% 72.8% 69.2%
60.9% 2.2% Jun-09 1.5% 2.0% 1.0% 4.50% Jun-09 79.7% 86.7% 83.0% 75.6% 72.4%
63.0% 2.2% Jul-09 1.0% 2.0% 1.0% 4.00% Jul-09 83.7% 89.8% 86.6% 78.3% 75.5%
65.2% 2.2% Aug-09 1.0% 2.0% 0.5% 3.50% Aug-09 87.2% 93.2% 90.4% 81.3% 78.9%
67.4% 2.2% Sep-09 0.5% 1.0% 1.50% Sep-09 88.7% 96.4% 94.3% 84.1% 82.2%
69 6% 2 2% Oct 09 0 5% 1 5% 2 00% Oct 09 90 7% 100 0% 98 3% 87 2% 85 7%

2008

2009

Diagnostics

35PaCE/CLIENT/jlm

69.6% 2.2% Oct-09 0.5% 1.5% 2.00% Oct-09 90.7% 100.0% 98.3% 87.2% 85.7%
71.7% 2.2% Nov-09 0.3% 2.0% 2.30% Nov-09 93.0% 100.0% 99.0% 87.2% 86.4%
73.9% 2.2% Dec-09 0.1% 2.0% 2.10% Dec-09 95.1% 100.0% 100.0% 87.2% 87.2% 87.2%
76.1% 2.2% Jan-10 0.1% 2.0% 2.10% Jan-10 97.2% 88.7%
78.3% 2.2% Feb-10 0.1% 1.0% 1.10% Feb-10 98.3% 90.7%
80.4% 2.2% Mar-10 0.1% 0.10% Mar-10 98.4% 93.0%
82.6% 2.2% Apr-10 0.05% 0.05% Apr-10 98.5% 95.1%
84.8% 2.2% May-10 0.05% 0.05% May-10 98.5% 97.2%
87.0% 2.2% Jun-10 0.05% 0.05% Jun-10 98.6% 98.3%
89.1% 2.2% Jul-10 0.05% 0.05% Jul-10 98.6% 98.4%
91.3% 2.2% Aug-10 0.03% 0.03% Aug-10 98.6% 98.5%
93.5% 2.2% Sep-10 0.02% 0.5% 0.1% 0.2% 0.82% Sep-10 99.5% 98.5%
95.7% 2.2% Oct-10 0.02% 0.2% 0.22% Oct-10 99.7% 98.6%
97.8% 2.2% Nov-10 0.01% 0.1% 0.11% Nov-10 99.8% 98.6%

100.0% 2.2% Dec-10 0.01% 0.1% 0.1% 0.21% Dec-10 100.0% 98.6%
Jan-11 99.5%
Feb-11 99.7%
Mar-11 99.8%
Apr-11 100.0%

53.4% 14.5% 18.5% 12.0% 0.0% 0.0% 0.0% 0.0% 100.00%

2010

2011
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7.2 Progress Curve
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1. Element Alignment
-Deliverable Centric work
 Objective allocation of start 

8.0 Cost Time Integration

Stakeholders Expectations
Business Requirements
Technical Requirements

Initiate Change 
Control

Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

and finish dates explicitly 
defined by schedule, 
mapped onto relevant cost 
elements

-Discipline Centric Work
 Subjective allocation of 

start and finish dates tacitly 
defined by 
management/contract, 
mapped onto relevant cost SHE

Establish Work 
Matrix

Define Project 
WBS Structure & 
Deliverables

Schedule 
Deliverables

Estimate
Deliverables

Establish & Sign-
off  

Cost Baseline

Confirm 
Alignment

Build Milestone 
Hierarchy

Transfer
Resource Types
Start/Finish dates

Procurement
Package Map & 
Works 
Information

Supply Chain
Information

Risk Response
Confirm 
Acceptable
Risk Profile

Confirm 
Contingency

Confirm 
Escalation

Risk-Informed Feedback

Define Project 
Purpose

Quality
Risk Assessment

Product/Concept 
Development &
Engineering

Diagnostics elements

2. Cost Profiling
-Model of disbursement 
strategy based on 
contract terms
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1. Equivalent work definition at deepest data 
level for common WBS

8.1 Requirements
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2. Objective management of cost and time 
data in dedicated process-centric systems

3. Objective data mapping at data control 
level

4. Data-Tag linkage of associated cost & time 
elementsDiagnostics elements

5. Cost & Time data structures under change 
control
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8.3 Benefits

Key Benefits; 
• Consistent work definition, applied systematically across 

entire scope, improves project performance through;
Excellence

5. Scope & WBS

6. Input to 
Schedule

7. Milestones & 
Planning

8. Cost Time 
Integration

9. Progress 
Curve 
Di ti

p , p p j p g ;
a)Stable and consistent scoping process within and across all projects
b)Simple and straightforward interface with supply chain (if extended to system 
architecture, this interface could become automated) makes contract 
interfaces more effective

c)Objective project trending, through use of learning & norms from other 
projects

d)Improved quality of project reporting, that better supports project 
management decision making

e)resources can be redeployed without compromising project delivery 
effectiveness as a result of individual project process difference, leads to 
capability improvements that support sustained productivity

Diagnostics
• Less project level risk exposure for the 

company, means;
-The net result of using improved WBS methods 
enables the same scope to be delivered for less 
money (and less contingency) in less time and with 
fewer surprises (slip & claims management)
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9.0 Progress Curves
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9.1 More Progress Curves

INFRASTRUCTURE PROJECT
Forecast Curves
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9.2 Predicting the Future
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9.3 Project Example 1
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9.4 Project Example 2; prep model
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9.5 Planned & Actual+Fcast Progress
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9.7 Actual + Fcast Commitment
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9.8 Project Dashboard
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Thanks for Your Attention
John Maddalena
Cell:082 320 6664
E-mail: john.maddalena@paceservices.co.za
Skype: John_maddalena
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