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WHY WERE WE CALLED UPON?

Performance 
Measurement

• Establish KPI Protocols

• Assess the 
performance of the 
program

• Assist the Executive 
Management in 
improving the 
performance of the 
program

Review Existing System

• Review the existing 
Project Controls 
processes, procedures 
and systems

• Perform GAP analysis

• Recommend best 
practices

Develop and implement 
an integrated Project 

Controls platform

• Provides realistic 
projection of fiscal 
budget and earned 
value assessment

• Allows adequate 
scalability on the 
design of the system 
so that it can be 
implemented 
enterprise-wide on 
other programs



STATE OF EXISTING SYSTEMS

Lack of integrated 
schedule/cost system

Inadequate project capital fiscal 
budget planning

Performance measurement 
lacked earned value assessment



OUR
APPROACH / 
STRATEGY

Understand the Enterprise Structure of the Organization and how costs need 
to be tracked

Develop Enterprise Project Structure (EPS) / Project Work Breakdown 
Structure

•Establish Work Breakdown Structure keeping in mind the Enterprise needs

•Early decision of what not to change (Accounting system) to optimize the path of least resistance

•Map the Accounting data to integrated schedule / cost system

Start with Pilot Project

•Some Project Managers were apprehensive. 

•Note chosen project was an ongoing project

Develop Master Schedule

•Emulate the Enterprise Structure / WBS in Scheduling System

•Key Activities and Milestones

•Cost Load at the activity / work packages level

Implement Earned Value Management 

•Compare with Actual Cost at a higher level of the WBS

•Capture Accruals

•Conduct Intellectual Interrogation of the numbers before publishing them

Develop Dashboard Reporting 

•Excel, Visio, Microsoft Power BI

•Use Combination of WBS and Activity Codes in P6

Derive Fiscal Budgets



BCWS (Budgeted Cost of 
Work Scheduled) –Planned 

Value (PV) –Cost of work 
planned from inception till 

the desired date.

BCWP (Budgeted Cost of 
Work Performed) –Earned 
Value (EV) - Cost of work 
earned from inception till 

the desired date.

ACWP (Actual Cost of Work 
Performed) –Actual Cost 
(AC) – Actual cost spent 
from inception till the 

desired date

BAC – Budget at Completion

CPI – Cost Performance 
Index = EV/AC

SPI – Schedule Performance 
Index = EV/PV

CV – Cost Variance = EV - AC
SV – Schedule Variance = EV 

- PV

ETC – Estimate to Complete 
= BAC - EV

EAC – Estimate at 
Completion = AC + ETC

SOME KEY TERMINOLOGY:



THREE 
PROGRAMS



• Program 1 involved extending and modernizing transmission lines 
and various power substations. Budget: $726 million.

• On-going Program

• Pilot program

• Only accounted Cost.  No resources.

• We established and implemented a Scalable integrated Project 
Controls Management (PCM) platform that integrated the 
management of schedule and cost in a way that enables consistent 
and structured assessment, projecting / trending, and performance 
reporting throughout the life of the program.

• Developed Realistic Fiscal Budgets.

PROGRAM 1



PROGRAM

Site #2 

Transmission

Site #1 

Transmission

Site #3 

Transmission
Site #5 

Transmission

Protective 
Relay 

Replacement

Switchyard 
LEM

PV20 
Submarine 

Cable 

Replacement

Breaker & 
Relay 

Replacement

(BARR)

Remote 
Substations 

LEM

Tower Painting 
(Applicable to all 

Regions)

Protective 
Relay 

Replacement

Switchyard 
LEM

Massena 
Substation LEM

CEC Protective 
Relay 

Replacement

Massena Sub 
Reactor 

Refurbishment

CEC Sub Auto 
XF & Reactor 

Refurbishment

Massena 
765/230KV 

Autotransformer 

Replacements

Corten Steel 
(Applicable to all 

Regions)

Site #4 

Transmission

CEC Substation 
LEM

(765 & 345kV)

Robert Moses 
Switchyard 

LEM

Grillage/Tower 
Foundations 

(Applicable to all 

Regions)

Insulators 
(Applicable to all 

Regions)

Line Support 
Work 

(Applicable to all 

Regions)

PROGRAM OVERVIEW



ENTERPRISE PROJECT STRUCTURE (EPS)





ENTERPRISE
PROJECT
STRUCTURE



MASTER
CPM
SCHEDULE
(SUMMARY
LAYOUT)



MASTER
CPM
SCHEDULE
(ACTIVITIES 
LAYOUT)



REQUEST
FOR
PROGRESS
UPDATES
LAYOUT



METHODS OF MEASURING WORK 
PROGRESS

• AACEI proposes six methods:

• Units Completed

• Incremental Milestone

• Start/Finish

• Supervisor Opinion

• Cost Ratio

• Weighted or Equivalent Units

• Establish ‘Rules of Credit’ tailored to your project

• “Soft” Effort: Many a times physical percent complete is subjective. One may tend to be over optimistic / pessimistic.

• Apply Reverse Psychology

• Apply Physical Percent Complete

• Calculate ETC

• Ask yourself – Is ETC sufficient to complete the work?

• Assess and re-apply physical percent complete

• Last check – After applying the Actuals



PROGRAM
RULES
OF
CREDIT



ACTUAL
COST
ANALYSIS



ACTUAL COST ANALYSIS



PROJECT COST STATUS SUMMARY



EARNED VALUE SUMMARY



PROGRAM
COST
CURVE



PROGRAM DASHBOARD



By WBS

By Phase

FISCAL BUDGETS



• Success on TLEM program led us getting involved in Program 2

• Program 2 was essentially designed to realize agency’s long-term 
goal of developing agile, flexible, responsive and fully digitized Grid.  
Budget: $1.2 billion

• On-going program

• Accounted Cost and Resources

• Developed Fiscal Budgets and FTE Requirements

PROGRAM 2



PROGRAM OUTLINE



ENTERPRISE
PROGRAM
STRUCTURE
(EPS)



PROGRAM WORK BREAKDOWN STRUCTURE



WBS
LAYOUT



PROJECT LAYOUT



PROJECT
REPORT
DASHBOARD



FISCAL
BUDGETS



FISCAL
MAN-
HOURS



FULL TIME
EQUIVALENT
(FTE)



Decide what not to change

Change in Agency’s Organization Structure.  Challenge 
of indoctrinating new Program Management team

Involvement of Corporate Consultant

SOCIAL ENGINEERING



• Program 3 involved Life Extension & Modernization of a large Hydro Electric Power 
Plant. Budget: 1.0 billion.

• Success on previous two programs allowed the agency to start setting up a standard 
Project Controls process. 

• The previous two programs were on-going.

• This third program implemented the project controls procedure since inception.

• This allowed us to establish WBS codes and integrate schedule, estimate (budget) 
and financial accounting system.  This enabled seamless Earned Value Management 
with schedule, cost and accounting system singing and dancing together.

PROGRAM 3



WORK
BREAKDOWN
STRUCTURE





WBS CODES

CPM SCHEDULE

BUDGET /
ESTIMATE

ACTUALS



DASHBOARD



KEY ELEMENTS FOR SUCCESSFUL IMPLEMENTATION 
OF EARNED VALUE MANAGEMENT SYSTEM
• Involvement and support of Executive Management 

• Overall Implementation and Strategy

• Understand the issues that the Client is facing

• Understand the requirements – Example: Different types of reports

• Apply creativity

• Explore with Pilot Project – Do separate implementation without interfering with the existing 
system

• Design Reporting based on different layers

• Do not expect Project Controls to ‘Wash your Car’ & ‘Walk your dog’ 

• No system  can deliver all your needs

• Be prepared to do some “offline” analysis

• Effectiveness of Project Controls Engineer

• Open daily dialogue with the project team

• Act as Facilitator

• Perform an Intellectual Interrogation

• Big Picture to Executive Management

• Social Engineering / Human Element

• Be cognizant of what is working for the organization

• Bureaucracy



THANK YOU

• Questions?

• Contact E-mail:  rohan.mutha@aecom.com


