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ABSTRACT 





CHAPTER 1 

1 Introduction 

1.1 Background

advances in modular construction



1.2 Literature 



an integrated project portfolio rather than a 

disjointed collection of projects





1.3 Research Context



1.4 Research Focus





1.5 Research Frame





1.6 Method 

1.6.1 System Development



1.6.2 Project Data



1.6.3 Application Process



1.7 Outcomes

1.7.1 System and Business

1.7.2 EVM Application



1.8 Chapter Summary





CHAPTER 2

2 Literature Review 

2.1 Small Medium Enterprise



owner / manager is at the centre of 

all enterprise behaviour

disruptive innovation

a business strategy

reluctance to relinquish control…and privacy



absorptive capacity and open innovation

creativity and innovation

insufficient 

skills and competencies to analyse market conditions

that many SME owners / managers perceive 

higher education as not relevant to their needs

2.2 Earned Value Management



2.2.1 History and Development

basic form of 

earned value analysis can be traced back… to the late 1800’s

industrial engineers measuring performance in American factories



Earned Value Project Management The 

Genesis and Evolution of Earned Value

“Phase 0 – The factory floor: In the late 1800s 

Phase 1 – PERT/Cost: 1962 to 1965 

Phase 2 – C/SCSC: 1967 to 1996 

Phase 3 – Earned Value Management (ANSI/EIA 784): 1996 to present”      



“a new category of 

payments to suppliers on fixed-price contracts…called performance-based payments”





Schedule Analysis using EVM 

Data

respected 

management science

2.2.2 Private Industry Uptake  

Industry executives…what management techniques they must 

employ and how they must manage their projects

“widely adopted by 

the private sector during the ensuing decades”



earned 

value management system responsibility… …government mandate to ownership 

of earned value by private industry… because it represents a viable best practice tool which 

project managers everywhere could use.” 

is in the midst of 

rapid change. Increasing global competition and rapid technology development are pushing 

firms to give more attention to improving control of…projects…” .

organisational-cultural related problems

2.2.3 Schedule Analysis
the accurate measurement of physical work 

performed against a baseline plan



the cumulative CPI did not change by more than 10% from the value recorded 

at 20% contract completion point”

can provide a reliable prediction 

of the final costs and schedule requirements for a given project

…is a management methodology for integrating scope, schedule…

measuring project performance and progress; and for forecasting project outcome.

The schedule variance (SV) determines whether a project is ahead of or behind 

schedule. It is calculated by…



Schedule variance is very often misinterpreted as a time-base indicator, for example, 

are we early or late and by how much? It is not a time-based indicator but rather an 

indicator of the physical status (how much of the work has been accomplished).  

The schedule variance (SV) determines whether a project is ahead of or behind schedule in 

accomplished work. It is calculated by…

accomplished work

behind schedule…

Schedule 

performance measures (SV, SPI) are used to assess the magnitude of variation to the original 

schedule baseline

Schedule variance 

(SV) is a measure of schedule performance on a project. … The EVM schedule variance is a 

useful metric in that it can indicate a project is falling behind its baseline schedule. The EVM 

schedule variance will ultimately equal zero when the project is completed... EVM SVs are 

best used in conjunction with critical path methodology…



2.2.4 Earned Duration (ED)
ED Article 1 - Forecasting Project Schedule Completion with Earned Valve Metrics

Estimate of Duration at Completion



ED Article 2 -

Earned Duration

sanctity



2.2.5 Earned Schedule (ES)
ES Article 1 - Schedule is Different



two ES predictive 

calculative methods

ES Article 2 - Schedule is Different

Earned Schedule: A 

breakthrough Extension to Earned Value Theory? A Retrospective Analysis of Real Project 

Data’ Abba and others have correctly pointed out that SV 

($) is really a measure of the volume of work accomplished versus the volume of work 

planned



…to develop a calculated end date divide 

the elapsed duration of the baseline schedule by SPI($)

Duration Variance

EAC = BAC ÷ CPI

ES Article 3 -

Further Developments in Earned 

Schedule

ES does not provide direct schedule information, 

especially in relation to the critical path, consistent with long standing EVM advice and 

practice, the schedule should remain the primary source of duration…” 

Earned Value Project Management

sanity check on the trend and final 

direction of the project further 



supplement the network analysis of the project schedule and critical path

 “fully align to the 

EVM IEAC predictive formulae for cost

appropriately throughout the entire period of project 

performance

2.2.6 Planned Value Rate (PV Rate)
PV Rate Article 1 Earned Value Project Management Method and Extensions

Time Variance

planned accomplishment rate



EVM has

not been widely used to estimate the total time at completion, total project duration…

estimated schedule duration… would have been obtained using CPM or 

PERT, if the schedule slippage… were on the critical path



This formula may provide a 

better indication of estimated time at completion, when budget is critical to the organisation

2.2.7 Application

overly 

prescriptive

management of multiple projects within an organisation should be 

considered globally in an integrated concept

the management of continuous business operations



‘project 

ecology’ relating to multi firm and multi projects… and the interrelationships between 

projects and their environment

SPI calculated at the 

control account level is merely the ratio of the sum of EVs and PVs of those subordinate 

elements, either work packages or other control accounts

schedule forecasting at the cost account level or 



higher… is the only approach that can be taken by practitioners

methods have different underlying assumptions. CPM/PERT is primarily a planning 

tool, whereas EVM is primarily a monitoring and control tool

exclusively



Stop Work and Down Time

Management By Walking 

Around (MBWA)



believe there is considerable potential in the universal employment 

of a simplified and user-friendly earned value approach in the management of all projects

2.3 Project Modelling



have 

equal validity



2.3.1 Mathematical Modelling
The contribution of mathematical modelling to the practice of project 

management

standard project management decomposition model

the techniques of

project management

project can be decomposed into its constituent parts and 

those parts are then each controlled



on time, on budget and on spec’ meeting cost, 

schedule and performance targets

crude global measures, but very useful and finding increasing acceptance

correlation between an 



activity’s duration and the whole project’s duration

…while we might know the effects that impact upon 

the project and the outcomes from the project, it can be difficult to understand intuitively 

how the latter came from the former…

traditional project-management techniques and models

A complex system, is one in 

which the behaviour of the whole is difficult to deduce from understanding the individual 

parts

1960’s – Scheduling (control), 1970’s –

teamwork (integration) , 1980’s – reducing uncertainly (flexibility), 1990’s –

simultaneity (dynamism) for complex, uncertain and quick projects

that the idealistic ‘island of order’ may suddenly turn into a more 

Science of the 
Artificial



realistic, very classic, ‘iron cage’

re-plan as the project progresses rather than having to 

make an unchangeable plan at the start of the project

activities and work items that are meaningful to 

the practising project manager

re-work cycle (including discovery of 

unexpected re-work), feedback effects on productivity and work quality, and knock-on 

effects from upstream phases to downstream phases

2.3.2 Modelling and Management



2.3.3 The ‘S’ Curve

“…a 

far going generalization of the modelled project

Earned value simply measures performance against the baseline 

plan, whether the plan is realistic, ambitious, or even impossible to meet



is a simple linear extrapolation

future risk or effects of corrective measures

granularity and frequency



2.3.4 Indexes and Forecasting

cumulative CPI is stable from 20 percent 

completion point regardless of the contract type cumulative CPI not change by 

more than 10 precent from the value at the 20 percent contract completion point

Does Project Performance Stability Exist?...” 

projects of any size 

and type

CPI stability was also achieved very late in the project life cycle

Earned value scheduling data by itself 

has a questionable time predictive capability

numbers themselves are not the whole story



what applies for cost 

performance does not readily translate into what applies for schedule performance for the 

following reasons. The parameter of actual cost is a scalar quantity having only one 

characteristic, whereas the schedule data for a given activity has several characteristics, 

including its duration, its interdependency with other activities and whether it has float and 

how much

2.3.5 Index Domains

operating in two distinct time & value domains



measurement of consumption of an asset in each 

domain…money in the value domain and days12 in the time domain

2.3.6 Schedules Structure and Networks



2.3.7 The Scope of Modelling

in practice the critical 

path changes over time

relationship between the duration of an activity and the duration of 

the total project



an independent view of what is occurring, an objectivity that brings into 

view otherwise invisible threats

need for PM professionals reflective practitioners

organisational context, project management implementation and 

organisational strategy



2.4 Organisational Project Management

2.4.1 Project and Portfolio Management

global constraints impossible to solve



Discriminating contexts and 

project management best practices on innovative and non-innovative projects

better-phased gates processes

higher uncertainty is significantly 

linked to better planning and control procedures and tools

High performing organisations develop specific project management 

capabilities and adjust their practices to become efficient innovative leaders



2.4.2 Project Management Systems and the User

project management information systems … have on project 

managers and project success



Project management systems: 

Moving project management from an operational to a strategic discipline

project success is related to choice of 



the ‘right’ management approach relating to specific project characteristics

extent of fit or misfit between an organisations drivers of strategic value and the specific 

characteristics of its PMS

a

project is not always subordinate to the strategy of a parent organisation



2.4.3 Managing Projects in Business

Complexity in Projects

much of the literature would be best 

described as accepted practice rather than best practice highly prescriptive

theory build



organisational response

2.4.4 Structure and Processes



Systems engineering coping with complexity

Project and the Enterprise

to deliver an operational capability



supporting systems for… technology 

management cannot effectively be constructed within a single project…”

Managing through stages

…processes to manage products from cradle to grave

Each stage gate is a real 

project, whose purpose is to produce information, not a real end product for the users



Marketing’s job is to 

capture intelligence from the marketplace and use it to drive development

defining a number of levels against which the maturity of an 

organisation’s processes may be measured…

Level 1 – Initial, No definable processes in place, projects are conducted by 

competent people and heroics.



Level 2 – Repeatable; Basic project management processes are in place … planning 

and managing new products is based on experience with similar projects.

Level 3 – Defined; Processes for management and engineering are documented and 

integrated into a standard process for the organisation. All projects use an approved, 

tailored version of the organisations standard process.

Level 4 – Quantitative; Detailed process and product quality metrics are fully 

employed. Meaningful variations in process performance can be distinguished from 

random noise and trends in process & product qualities can be predicted.

Level 5 – Optimising; The organisation has quantitative feedback systems in place to 

identify process weaknesses and strengthen them proactively. Project teams analyse 

defects to determine their causes, process are evaluated and updated to prevent 

recurrence of known types of defects.

2.5 Chapter Summary





Earned 

Value simply measures performance against the baseline plan, whether the plan is realistic, 

ambitious, or even impossible to meet





CHAPTER 3

3 Research Design 

3.1 Outline

instead it must be associated with overall organizational approaches…



3.2 Management-Orientated Activities  

3.2.1 Context

3.2.2 Objectives



3.2.3 Questions



context of the ‘management-orientated activities’ is proposed as H1(PMS) – Establishment 

of an EVM based PMS decreases organisational related project management difficulties

3.3 EVM Method



EVM Lite

3.3.1 Project Type



3.3.2 Objectives

3.3.3 Questions



The principal proposition H1(EVM) is: EVM can be applied to an SME, manufacturing 

heavy pressure equipment and in doing so deliver net benefits to its project management 

activities’

therefore proposition H2(EVM) is set to:

EVM forecasts are accurate and reliable enough to be used in reporting manufacturing 

progress to clients and progress value to the fabricator’

this presents 

H3(EVM) considering: Excluding the cost of raw materials from the time-phase budget (TPB) 

does not significantly impact on indicator performance and simplifies user interaction’

the last proposition H4(EVM) will consider: Having historical 

project data available in EVM format improves tender assessment, project risk & contract 

management related functions for the organisation’

3.4 Development



3.4.1 Project Management Systems







3.4.2 EVM Adaption



3.4.3 EVM Trials

Box 1-1: Scaling EVM to Fit Varying Situations







3.4.4 EVM Validation



3.4.5 System Simplification

Project Workbook Summary

Worksheet Title Purpose



Project Workbook Summary

Worksheet Title Purpose





3.4.6 Forecasting Strategies  



3.5 Chapter Summary







CHAPTER 4

4 Application and Data 

4.1 Data Capture



4.2 Application Method



4.2.1 Project Work Book

4.2.2 Project Budget



Description of Budget Elements 
Planned Cost 

$/Unit Description Allocation

Total of eleven rows are provided for 
BAC Group 1 – 

Variable Material 
& Servicesvariable material and services groups 

Four rows provided for fixed services 
BAC Group 2 – 

Fixed Services & 
Consumablesand consumable expenses

Four rows for covering; direct labour BAC Group 3 – 
LabourEngineering, QA effort & contract mgt

Cost Description Cost / unit Cost / Project Notes
Heads Blanks $4,650.00 $9,300.00

Head Forming $3,920.00 $7,840.00
Shell Plates $7,850.00 $15,700.00

Profile, Section & Misc $410.00 $820.00
NDE & Testing $2,000.00 $4,000.00

N/A $0.00 $0.00
Fasteners $80.00 $160.00

Gaskets $60.00 $120.00
N/A $0.00 $0.00

Painting $3,350.00 $6,700.00
Heavy Transport $800.00 $1,600.00
Transport to Site $0.00 $0.00

Misc (Int Delivery, name plate etc) $80.00 $160.00
Shop Consumables & Hydro $100.00 $200.00

Contracted PWHT $0.00 $0.00
Direct Labour Cost $9,000.00 $18,000.00

QA Allowance $0.00 $0.00
Engineering, Design & Draft $0.00 $0.00

Commercial BG, Fees, Bid, Meetings $0.00 $0.00

Budget at Completion (BAC) $32,300.00 $64,600.00



company contingency profit

within a framework of general guideline



4.2.3 Booked Hours

Report #
(Project Weeks)

Year Week Report Date From To Weekly Cumulative Weekly Cumulative

0 21 21/5/10 14/05/10 20/5/10 0 0 $0.00 $0.00
1 22 28/5/10 21/5/10 27/5/10 0 0 $0.00 $0.00
2 23 4/6/10 28/5/10 3/6/10 0 0 $0.00 $0.00
3 24 11/6/10 4/6/10 10/6/10 0 0 $0.00 $0.00
4 25 18/6/10 11/6/10 17/6/10 0 0 $0.00 $0.00
5 26 25/6/10 18/6/10 24/6/10 0 0 $0.00 $0.00
6 27 2/7/10 25/6/10 1/7/10 0 0 $0.00 $0.00
7 28 9/7/10 2/7/10 8/7/10 0 0 $0.00 $0.00
8 29 16/7/10 9/7/10 15/7/10 0 0 $0.00 $0.00
9 30 23/7/10 16/7/10 22/7/10 0 0 $0.00 $0.00

10 31 30/7/10 23/7/10 29/7/10 0 0 $0.00 $0.00
11 32 6/8/10 30/7/10 5/8/10 0 0 $0.00 $0.00
12 33 13/8/10 6/8/10 12/8/10 0 0 $0.00 $0.00
13 34 20/8/10 13/8/10 19/8/10 0 0 $0.00 $0.00
14 35 27/8/10 20/8/10 26/8/10 0 0 $0.00 $0.00

CostReporting Scale Period Inclusive Hours



4.2.4 Material Costs

Stage 1 – Collecting Buying Data & Assigning to Material Groups

Supplier Description PO PO Costs
Ordered

Date
Cost Cell

APVH Head blanks PO 00940_1 $8,504.00 28/02/12 1

APVH Forming ends PO 00967_1 $9,400.00 5/03/12 2

Southern Shell plate PO 01031_1 $17,378.00 21/03/12 3

Southern Manway rings PO 00968_1 $724.00 5/03/12 4

Industrial Gaskets Manway gasket PO 00971_1 $130.00 5/03/12 8

Southern Round & flat bar PO 00964_1 $117.00 2/03/12 4

RGA Fasteners PO 00956_1 $142.00 2/03/12 7

IMP Painting vessel A - $3,500.00 - 10

IMP Painting vessel B - $3,500.00 - 10

Wards Name plates - $133.00 - 13

K&W LAP to APVH, Blanks - $800.00 - 11

K&W APVH to LAP, Heads - $750.00 - 11

K&W LAP to IMP, Vessel A - $500.00 - 11

K&W LAP to IMP, Vessel B - $500.00 - 11

Sonix Vessel A (NDE on long seams) PO 01200_0 $2,954.00 2/05/12 5

Sonix Vessel B (Completion) PO 01250_0 $3,246.00 14/05/12 5

Shop Consumables STOCK $200.00 - 14



Cost Cell Description Actual Cost  Budget 
1 Heads Blanks $8,504.00 $9,300.00

2 Head Forming $9,400.00 $7,840.00

3 Shell Plates $17,378.00 $15,700.00

4 Profile, Section & Misc $841.00 $820.00

5 NDE & Testing $6,200.00 $4,000.00

6 N/A $0.00 $0.00

7 Fasteners $142.00 $160.00

8 Gaskets $130.00 $120.00

9 N/A $0.00 $0.00

10 Painting $7,000.00 $6,700.00

11 Heavy Transport $2,550.00 $1,600.00

12 Transport to Site $0.00 $0.00

13 Misc (Int Delivery, name plate etc) $133.00 $160.00

14 Shop Consumables & Hydro $200.00 $200.00

15 Contracted PWHT $0.00 $0.00

Total $52,478.00 $46,600.00



Stage 2 – Recording Planned & Actual Dates 

$0
$2,000
$4,000
$6,000
$8,000

$10,000
$12,000
$14,000
$16,000
$18,000
$20,000

Pr
oj

ec
t D

ol
la

rs

Material Costs

Budget

Actual

Accounts
Scheduled 
Delivery

Scheduled 
Report #

Actual 
Delivery

Actual
Report #

$8,504.00 5/03/12 2 7/03/12 2

$9,400.00 3/04/12 6 27/03/12 5

$17,378.00 13/03/12 3 29/03/12 6

$724.00 13/03/12 3 9/03/12 3

$130.00 8/03/12 3 6/03/12 2

$117.00 2/03/12 2 7/03/12 2

$142.00 8/03/12 3 9/03/12 3

$3,500.00 23/05/12 13 23/05/12 13

$3,500.00 23/05/12 13 23/05/12 13

$133.00 24/05/12 14 24/05/12 14

$800.00 8/03/12 3 9/03/12 3

$750.00 3/04/12 6 27/03/12 5

$500.00 10/05/12 12 15/05/12 12

$500.00 10/05/12 12 15/05/12 12

$2,954.00 7/04/12 7 25/04/12 9

$3,246.00 2/05/12 10 10/05/12 12

$200.00 15/04/12 8 20/04/12 9



Scheduled Delivery

Scheduled Report #

Actual Delivery

Actual (Delivery) Report #

Stage 3 – Processing Data for the TPB Earned Value cells



4.2.5 Schedule

Cost Cell
Actual

Report #
Cell Total 

Actual Cost
% of cost

Item BAC 
Allowance

Share of 
Item BAC $

Rounded 
Item BAC $

1 2 $8,504.00 100.00% $9,300.00 $9,300.00 $9,300.00

2 5 $9,400.00 100.00% $7,840.00 $7,840.00 $7,840.00

3 6 $17,378.00 100.00% $15,700.00 $15,700.00 $15,700.00

4 3 $841.00 86.09% $820.00 $705.92 $706.00

8 2 $130.00 100.00% $120.00 $120.00 $120.00

4 2 $841.00 13.91% $820.00 $114.08 $114.00

7 3 $142.00 100.00% $160.00 $160.00 $160.00

10 13 $7,000.00 50.00% $6,700.00 $3,350.00 $3,350.00

10 13 $7,000.00 50.00% $6,700.00 $3,350.00 $3,350.00

13 14 $133.00 100.00% $160.00 $160.00 $160.00

11 3 $2,550.00 31.37% $1,600.00 $501.96 $502.00

11 5 $2,550.00 29.41% $1,600.00 $470.59 $471.00

11 12 $2,550.00 19.61% $1,600.00 $313.73 $314.00

11 12 $2,550.00 19.61% $1,600.00 $313.73 $314.00

5 9 $6,200.00 47.65% $4,000.00 $1,905.81 $1,906.00

5 12 $6,200.00 52.35% $4,000.00 $2,094.19 $2,094.00

14 9 $200.00 100.00% $200.00 $200.00 $200.00







4.2.6 Labour for the TPB

TPB
WDC #

TPB Manufacture
(Work Description Cells - Repesentation of the Labour Budget)

28 Pre-Fabrication - Nozzles 

29 Pre-Fabrication - Attachments 

30 Strakes - Roll & weld strakes

31 Assemble - strakes & end

32 Fitout - Nozzles & internal attachments

33 Closing - End & weld

34 Finishing - External attachments

35 Testing - Hydro test, dressing & load

36 FI & Pack - Dress & close



Schedule WBS Schedule Activity Days TPB WDC # Breakout Cost

3.1.1 Nozzles - Machine & drill manway flange 4 28 $1,440.00

3.1.2 Nozzles - Roll necks 1 28 $360.00

3.1.4 Nozzles - Fit flanges 2 28 $720.00

3.1.5 Nozzles - Weld flange 2 28 $720.00

3.2.1 Attachments - External 5 29 $1,800.00

3.2.2 Attachments - Internals 5 29 $1,800.00

3.2.3 Attachments - Lug for heads 2 29 $720.00

3.3.1 Strakes - Cut & roll plates 3 30 $1,080.00

3.3.2 Strakes - Weld long seams 3 30 $1,080.00

3.3.4 Assemble - Strakes & dished ends 2 31 $720.00

3.3.5 Assemble - Weld cir seams 3 31 $1,080.00

3.3.6 to 3.3.8 Fitout - Mark cut, fit & weld manway 3 32 $1,080.00

3.3.9 to 3.3.10 Fitout - Mark, fit & weld internals 2 32 $720.00

3.3.11 Closing - Fit closing end 1 33 $360.00

3.3.12 Closing - Weld cir seam 2 33 $720.00

3.3.13 & 3.3.14 Finish - Mark, fit & weld externals 3 34 $1,080.00

4.1.2 Testing - Dimensional 1 35 $360.00

4.1.3 & 4.1.4 Testing - Hydro 2 35 $720.00

4.1.5 & 4.1.6 Testing - Drain & prep to transport 2 35 $720.00

5.1 FI & Pack - Internal clean 1 36 $360.00

5.3 FI & Pack - Close off vessel 1 36 $360.00

Totals 50 - $18,000.00

TPB Cell TPB Activity Days  % of Total Cost Allocation
28 Pre-Fabrication - Nozzles 9 18.0% $3,240.00

29 Pre-Fabrication - Attachments 12 24.0% $4,320.00

30 Strakes - Roll & weld strakes 6 12.0% $2,160.00

31 Assemble - strakes & end 5 10.0% $1,800.00

32 Fitout - Nozzles & internal attachments 5 10.0% $1,800.00

33 Closing - End & weld 3 6.0% $1,080.00

34 Finishing - External attachments 3 6.0% $1,080.00

35 Testing - Hydro test, dressing & load 5 10.0% $1,800.00

36 FI & Pack - Dress & close 2 4.0% $720.00

Totals 50 100.0% $18,000.00



Schedule Information TPB Data

WBS # Scheduled Work 
Activity

Unit Duration 
(days)

Work 
Description  Cell

(WDC)

Assigned Value 
(AV)

Total Scheduled Days TSD Labour Budget LB ($)

Compressed TPB Activities TPB Allocation Portion

WDC TPB Activity 
Description

Sum of Unit 
Duration for 

cell

Duration for cell 
as % of TSD

Value for 
Activity WDC



4.2.7 Time Phase Budget

Schedule WBS Schedule Activity Planned Start Planned Finish
Planned 
Report #

Actual Finish
Actual

Report #
3.1.1 Nozzles - Machine & drill manway flange 13/03/12 19/3/12 4 2/4/12 6

3.1.2 Nozzles - Roll necks 13/03/12 14/3/12 3 5/3/12 2

3.1.4 Nozzles - Fit flanges 19/03/12 21/3/12 4 13/4/12 3

3.1.5 Nozzles - Weld flange 21/03/12 23/3/12 5 16/4/12 8

3.2.1 Attachments - External 6/03/12 12/3/12 3 4/4/12 6

3.2.2 Attachments - Internals 6/03/12 12/3/12 3 16/4/12 8

3.2.3 Attachments - Lug for heads 3/04/12 5/4/12 7 30/3/12 6

3.3.1 Strakes - Cut & roll plates 27/03/12 30/3/12 6 3/4/12 6

3.3.2 Strakes - Weld long seams 31/03/12 4/4/12 6 5/4/12 7

3.3.4 Assemble - Strakes & dished ends 9/04/12 10/4/12 7 13/4/12 8

3.3.5 Assemble - Weld cir seams 11/04/12 14/4/12 8 19/4/12 9

3.3.6 to 3.3.8 Fitout - Mark cut, fit & weld manway 14/04/12 18/4/12 8 3/5/12 11

3.3.9 to 3.3.10 Fitout - Mark, fit & weld internals 18/04/12 20/4/12 9 5/5/12 11

3.3.11 Closing - Fit closing end 20/04/12 21/4/12 9 26/4/12 10

3.3.12 Closing - Weld cir seam 21/04/12 24/4/12 9 1/5/12 10

3.3.13 & 3.3.14 Finish - Mark, fit & weld externals 24/04/12 27/4/12 10 5/5/12 11

4.1.2 Testing - Dimensional 2/05/12 3/5/12 11 11/5/12 12

4.1.3 & 4.1.4 Testing - Hydro 3/05/12 7/5/12 11 12/5/12 12

4.1.5 & 4.1.6 Testing - Drain & prep to transport 7/05/12 9/5/12 11 14/5/12 12

5.1 FI & Pack - Internal clean 23/05/12 24/5/12 14 24/5/12 14

5.3 FI & Pack - Close off vessel 25/05/12 26/5/12 14 25/5/12 14





February March
upto 22/2/12 23/2 to 29/2 1/3 to 7/3

Engineering & QA
Design & GA

External Details
Internal Details

Transport & Lifting
QA/QC

Material & Services
Heads Blanks $9,300
Head Forming

Shell Plates
Profile, Section & Misc $130

NDE & Testing
N/A

Fasteners
Gaskets

N/A
Painting

Heavy Transport
Transport to Site

Misc (Int Delivery, name plate etc)
Shop Consumables & Hydro

Contracted PWHT

Manufacture
(Work Description Cells - Repesentation of the Labour Budget)

Pre-Fabrication - Nozzles $0 $0 $0
Pre-Fabrication - Attachments $0 $0 $0
Strakes - Roll & weld strakes $0 $0 $0

Assemble - strakes & end $0 $0 $0
Fitout - Nozzles & internal attachments $0 $0 $0

Closing - End & weld $0 $0 $0

Finishing - External attachments $0 $0 $0

Testing - Hydro test, dressing & load $0 $0 $0

FI & Pack - Dress & close $0 $0 $0
Planned Value - Period (PVP) $0 $0 $9,430
Planned Value - Cummulative (PV) $0 $0 $9,430

Engineering & QA Effort $0 $0 $0
Actual Labour Cost $0 $0 $2,205
Actual Material Cost $0 $0 $8,751
Reporting date for the period 23/02/12 1/03/12 8/03/12
Report # (Project Weeks) 0 1 2

Activities from WBS



Combined activities from the WBS & BAC fields  
Distribution of Dollars / Time

Week 1 Week 2… Week #

Engineering & QA (using engineering & QA values from BAC Group 318)

Five fields for independent input representing activities

Purchasing & Sub-Contracting (using values & field inputs from BAC Groups 1 & 2)

Eleven fields from BAC - Variable materials & services

Four fields from BAC – Fixed services & consumables

Manufacturing (using shop labour values from BAC Group 3)

Nine fields for independent input representing build 
sequence activities  

Engineering & QA field



Purchasing & Subcontracting field

Manufacturing field





Project Data Sets

Reference Value (AUD) Duration (Weeks) Labour Effort (Hours)

Project # Budget
(BAC)

Actual 
Cost Planned Actual Planned Actual







4.4 Modelling Methods

4.4.1 Measurement Period (Frequency)



4.4.2 Level of Detail (Granularity)

4.4.3 Performance Measures and Forecasting 



Variance / Index – Core Performance Measures  

Ref # Equation Source Comments



Variance / Index – Core Performance Measures  

Ref # Equation Source Comments

Estimate at / to Completion – Core Forecasting Formulas

Ref # Equation Source Comments

EAC , , = AC + ( )



Estimate at / to Completion – Core Forecasting Formulas

Ref # Equation Source Comments

IEAC , , , = AT + 
(PD ES)

ES + ES + ES
(AT + AT + AT )

4.4.4 Critical Path and Product Geometry



activity criticality



“having to make an unchangeable plan at the start of the project”

core

down time



4.5 Chapter Summary





CHAPTER 5

5 Analysis and Results 

5.1 Preliminary Notes





Project Curves Generated for each Data Set20

Ref # Plot Title Output Details

5.2 General Observations



dashboard tool





5.3 Project T001 – Review and Analysis

5.3.1 T001 – Trial Details

T001 – Project Details, Setup and Output Summary

Fundamentals Comments



5.3.2 T001 – Labour, EVM and SVt Curves
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Actual Time (AT) Elapsed as % of 31 Weeks Planned Duration (PDR)

Project  T001
Weekly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %

Actual Cost (AC) as %

Schedule Variance (SVt)



5.3.3 T001 – IEACt Forecasting
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Actual Time (AT) Elapsed as % of 31 Weeks Planned Duration (PDR)

Project  T001
Weekly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (weeks) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (weeks) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (weeks) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (weeks) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (weeks) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.2 and SPIf = 0.8
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Actual Time (AT) Elapsed as % of 31 Weeks Planned Duration (PDR)

Project  T001
Weekly IEACt Forecast Stability as % of Actual Duration (ADR)

Varying 'i,j,k' Factor & Compared to IEACSVt

Forecast of AD (%) using Simple Form equ IEACSVt
IEACSVt / ADR

IEACt,i,j / ADR

Forecast of AD (%) using Long Form equ IEACt,i,j,k (BM)
IEACt,i,j,k / ADR

IEACt,h,i,j,k / ADR

IEACt,g,h,i,j,k / ADR
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Actual Time (AT) Elapsed as % of 31 Weeks Planned Duration (PDR)

Project  T001
Weekly IEACt Forecast Stability as % of Actual Duration (ADR)

Using a Weighted 'IF' Factor on CPI / SPI# & Compared to IEACSVt

Forecast of AD (%) using Simple Form equ IEACSVt
IEACSVt / ADR

Forecast of AD (%) using Long Form IF equ IEACt,IFwCPI
IEACt,IFwCPI / ADR

Forecast of AD (%) using Long Form IF equ IEACt,IFb
IEACt,IFb / ADR

Forecast of AD (%) using Long Form IF equ IEACt,IFwSPIt
IEACt,IFwSPIt / ADR

Forecast of AD (%) using Long Form IF equ IEACt,IFwSPI-PMIt
IEACt,IFwSPI-PMIt / ADR

Forecast of AD (%) using Long Form IF equ IEACt,IFwSPI
IEACt,IFwSPI / ADR

Subscript Key for IEACt,IF...
...wCPI = weighting factor of 0.8 is applied to CPI 
...b = weighed factor is balanced 0.5 CPI & 0.5 SPI#
...wSPI# = weighting factor of  0.8 is applied to SPI#



5.3.4 T001 – EAC Forecasting
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Actual Time (AT) Elapsed as % of 31 Weeks Planned Duration (PDR)

Project  T001
Weekly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.2 and SPIf = 0.8
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Actual Time (AT) Elapsed as % of 31 Weeks Planned Duration (PDR)

Project  T001
Weekly EAC Forecast Stability as % of Actual Project Cost (PC) 

Varying i,j,k Factor & Compared to SPIt Weighted

Forecast of Project Cost (PC) as % using EACCPI.SPItfw (weighted to SPIt)
EACCPI.SPItfw / PC

EACj,k / PC

Forecast of Project Cost (PC) as % using EACi,j,k (BM)
EACi,j,k / PC

EACh,i,j,k / PC

EACg,h,i,j,k / PC
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Actual Time (AT) Elapsed as % of 31 Weeks Planned Duration (PDR)

Project  T001
Weekly EAC Forecast Stability as % of Actual Project Cost 

Using Weighted CPI & SPI# Factor

Forecast of Project Cost (PC) as % using EACCPI.SPItfw (weighted to SPIt)
EACCPI.SPItfw / PC

Forecast of Project Cost (PC) as % using EACCPIfw.SPI (weighted to CPI)
EACCPIfw.SPI / PC

Forecast of Project Cost (PC) as % using EACCPI.SPIfb (balanced)
EACCPI.SPIfb / PC

Forecast of Project Cost (PC) as % using EACCPI.SPIfw (weighted to SPI)
EACCPI.SPIfw / PC

Forecast of Project Cost (PC) as % using EACCPIfw.SPI-PMIt (weighted to CPI)
EACCPIfw.SPI-PMIt / PC

Forecast of Project Cost (PC) as % using EACCPI.SPI-PMItfb (balanced)
EACCPI.SPI-PMItfb / PC

Forecast of Project Cost (PC) as % using EACCPI.SPI-PMItfw (weighted to SPI-PMIt)
EACCPI.SPI-PMItfw / PC

Subscript Key for EAC...
...CPIfw = weighting factor of 0.8 is applied to CPI 
...fb = weighed factor is balanced 0.5 CPI & 0.5 SPI#
...SPI#fw = weighting factor of 0.8 is applied to SPI#



5.4 Project T002 – Review and Analysis

5.4.1 T002 – Trial Details

T002 – Project Details, Setup and Output Summary

Fundamentals Comments

5.4.2 T002 – Labour, EVM and SVt Curves
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5.4.3 T002 – IEACt Forecasting
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Actual Time (AT) Elapsed as % of 19 Weeks Planned Duration (PDR)

Project  T002
Weekly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %

Actual Cost (AC) as %

Schedule Variance (SVt)



5.4.4 T002 – EAC Forecasting
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Actual Time (AT) Elapsed as % of 19 Weeks Planned Duration (PDR)

Project  T002
Weekly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (weeks) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (weeks) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (weeks) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (weeks) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (weeks) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  T002
Weekly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2



5.5 Project T003 – Review and Analysis

5.5.1 T003 – Trial Details

T003 – Project Details, Setup and Output Summary

Fundamentals Comments



5.5.2 T003 – Labour, EVM and SVt Curves
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Actual Time (AT) Elapsed as % of 11 Weeks Planned Duration (PDR)

Project  T003
Weekly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %

Actual Cost (AC) as %

Schedule Variance (SVt)



5.5.3 T003 – IEACt Forecasting

5.5.4 T003 – EAC Forecasting
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Actual Time (AT) Elapsed as % of 11 Weeks Planned Duration (PDR)

Project  T003
Weekly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (weeks) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (weeks) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (weeks) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (weeks) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (weeks) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  T003
Weekly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2



5.6 Project T004 – Review and Analysis

5.6.1 T004 – Trial Details

T004 – Project Details, Setup and Output Summary

Fundamentals Comments

5.6.2 T004 – Labour, EVM and SVt Curves
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Actual Time (AT) Elapsed as % of 22 Weeks Planned Duration (PDR)

Project  T004
Weekly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %

Actual Cost (AC) as %

Schedule Variance (SVt)



5.6.3 T004 – IEACt Forecasting

5.6.4 T004 – EAC Forecasting
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Actual Time (AT) Elapsed as % of 22 Weeks Planned Duration (PDR)

Project  T004
Weekly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (weeks) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (weeks) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (weeks) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (weeks) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (weeks) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  T004
Weekly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2



5.7 Project T005 – Review and Analysis

5.7.1 T005 – Trial Details

T005 – Project Details, Setup and Output Summary

Fundamentals Comments

5.7.2 T005 – Labour, EVM and SVt Curves
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Actual Time (AT) Elapsed as % of 30 Weeks Planned Duration (PDR)

Project  T005
Weekly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %

Actual Cost (AC) as %

Schedule Variance (SVt)



5.7.3 T005 – IEACt Forecasting
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Actual Time (AT) Elapsed as % of 30 Weeks Planned Duration (PDR)

Project  T005
Weekly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (weeks) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (weeks) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (weeks) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (weeks) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (weeks) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2



5.7.4 T005 – EAC Forecasting

5.8 Project S001 / Labour Only – Review and Analysis

5.8.1 S001 and LO – Trial Details
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Actual Time (AT) Elapsed as % of 30 Weeks Planned Duration (PDR)

Project  T005
Weekly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.2 and SPIf = 0.8



S001 and Labour Only (LO) – Project Details, Setup and Output Summary

Fundamentals Comments

5.8.2 S001 and LO – Labour, EVM and SVt Curves
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Weekly EVM & SVt Report showing % of Budget and Time
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Actual Time (AT) Elapsed as % of 14 Weeks Planned Duration (PDR)

Project  S001 - Labour Only
Weekly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %

Actual Cost (AC) as %

Schedule Variance (SVt)



5.8.3 S001 and LO – IEACt Forecasting
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Actual Time (AT) Elapsed as % of 14 Weeks Planned Duration (PDR)

Project  S001
Weekly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (weeks) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (weeks) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (weeks) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (weeks) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (weeks) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Actual Time (AT) Elapsed as % of 14 Weeks Planned Duration (PDR)

Project  S001 - Labour Only
Weekly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (weeks) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (weeks) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (weeks) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]



5.8.4 S001 and LO – EAC Forecasting
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Project  S001
Weekly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Actual Time (AT) Elapsed as % of 14 Weeks Planned Duration (PDR)

Project  S001 - Labour Only
Weekly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2



5.9 Project S002 / Labour Only – Review and Analysis

5.9.1 S002 and LO – Trial Details

S002 and Labour Only (LO) – Project Details, Setup and Output Summary

Fundamentals Comments

5.9.2 S002 and LO – Labour, EVM and SVt Curves
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5.9.3 S002 and LO – IEACt Forecasting
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Project  S002
Weekly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (weeks) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (weeks) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (weeks) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (weeks) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (weeks) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Using Earned Schedule Methods

Forecast of AD (weeks) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (weeks) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (weeks) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (weeks) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (weeks) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2



5.10 Project S006 / Labour Only – Review and Analysis

5.10.1 S006 and LO – Trial Details

S006 and Labour Only (LO) – Project Details, Setup and Output Summary

Fundamentals Comments



5.10.2 S006 and LO – Labour, EVM and SVt Curves
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5.10.3 S006 and LO – IEACt Forecasting
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Using Earned Schedule Methods

Forecast of AD (weeks) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (weeks) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (weeks) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (weeks) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (weeks) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2



5.10.4 S006 and LO – EAC Forecasting
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Using Earned Schedule Methods

Forecast of AD (weeks) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (weeks) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (weeks) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]
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Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2



5.11 Summary of Results
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Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2



5.11.1 Tabulation of IEAC# and EAC Outcomes 
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Summary of Results

Reference Methods Settling 
Point

Best Performing 
Method  

Index 
Weight

Stability point
10% achieved)

Project # IEAC# EAC# IEAC# EAC#
wrt 

Both24 IEAC# EAC#
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Point

Best Performing 
Method  

Index 
Weight

Stability point
10% achieved)

Project # IEAC# EAC# IEAC# EAC#
wrt 

Both24 IEAC# EAC#



Summary of Results

Reference Methods Settling 
Point

Best Performing 
Method  

Index 
Weight

Stability point
10% achieved)

Project # IEAC# EAC# IEAC# EAC#
wrt 

Both24 IEAC# EAC#

5.11.2 Discussion



5.12 Assessment of Research Questions  

5.12.1 Management-Orientated Activities
‘management-orientated activities’ was H1(PMS) – 

Establishment of an EVM based PMS decreases organisational related project management 

difficulties



Operations Business

Projects



H1(PMS)

establishment of an EVM based PMS decreases organisational related project management 

difficulties’ accepted

5.12.2 EVM Method
EVM Research Question - H1(EVM) Application & Net Benefit

H1(EVM) EVM can be applied to an 

SME, manufacturing heavy pressure equipment and in doing so deliver net benefits to its

project management activities’

(part a)

(part b)

Application (Part a) 

H1(EVM) part a EVM can be 

applied to an SME, manufacturing heavy pressure equipment…’ accepting

part b H1(EVM)



Net benefit – Singular Project / Portfolio of Projects (Part b-i)



Application Conditions & Net Benefit – Organisation (Part b-ii) 

H1(EVM) 

H1(EVM)

organisational context, project management 

implementation and organisational strategy et al. 

et al.

et al.





H1(EVM) Conditions of Application Acceptance and Value

Source Level LAP Context EVM Application Difficulties and Benefits31

Administration effort wrt users job function. 
EVM knowledge / Training needs of user. 
Defining EVM value at the technocrat level. 

Pre-commitment to product build sequence. 

Project schedule wrt portfolio constraints. 
Modelling strategies and scheduling structure.  
EVM application intensity and simplification. 

Cross discipline product knowledge wrt to 
project phases. 
Cross functional process knowledge wrt project 
phases. 

et al. 
(2012)

Simplify managerial theories and map to EVM
outputs and identified benefits.
Communicating EVM’s connection with system 
strategies and product value for marketing.

Concluding Response to H1(EVM)

EVM can be applied to an SME, manufacturing heavy 

pressure equipment and in doing so deliver net benefits to its project management activities’

Part a “EVM can be applied to an SME, manufacturing 

heavy pressure equipment” Accepted

Italics



part b-i EVM can be applied … and in doing so deliver net benefits to 

its project management activities. Rejection

accepted

part b-ii EVM can be applied … and in doing so deliver net benefits 

to its project management activities. Acceptance



EVM Research Question – H2(EVM)

H2(EVM) EVM forecasts are accurate and 

reliable enough to be used in reporting manufacturing progress to clients and progress value 

to the fabricator’ Accepted

EVM Research Question – H3(EVM) Reduced Project Model

Excluding the cost of raw materials from the time-phase budget (TPB) does not significantly 

impact on indicator performance and simplifies user interaction’.

Accepted



EVM Research Question – H4(EVM) EVM Benefits beyond the Project



Having 

historical project data available in EVM format improves tender assessment, project risk & 

contract management related functions for the organisation’.

accepted



5.13 Chapter Summary







CHAPTER 6

6 Conclusion

6.1 EVM Application



original approach used by the industrial engineers







6.2 Project Management in Business







6.3 Research Value

6.3.1 Contribution and Strengths



6.3.2 Limitations and Weaknesses



6.4 Further Research



6.5 Chapter Summary
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A. Appendix A – Project Schedules 



A.1 Scheduling Method

A.1.1 Software and Application



A.2 Project T001 – Schedule, Task Level  











A.3 Project T002 – Schedule, WP Level



A.4 Project T003 – Schedule, WP Level



A.5 Project T004 – Schedule, WP Level





A.6 Project T005 – Schedule, WP Level





A.7 Project ‘S’ – Schedule, Task Level







B. Appendix B – Time Phase Budget 



B.1 Typical Monthly TPB Sample and Calculations

February
upto 22/2/12 23/2 to 14/3 22/3 to 11/4 12/4 to 9/5 10/5 to 30/5  for Row  from PB

Admin & Engineering $0.00 $0.00
N/A $0.00
N/A $0.00
N/A $0.00
N/A $0.00
N/A $0.00

Material & Services $46,600.00 $46,600.00
Heads Blanks $9,300.00 $9,300.00 $9,300.00
Head Forming $7,840.00 $7,840.00 $7,840.00

Shell Plates $15,700.00 $15,700.00 $15,700.00
Profile, Section & Misc $820.00 $820.00 $820.00

NDE & Testing $2,000.00 $2,000.00 $4,000.00 $4,000.00
N/A $0.00 $0.00

Fasteners $160.00 $160.00 $160.00
Gaskets $120.00 $120.00 $120.00

N/A $0.00 $0.00
Painting $6,700.00 $6,700.00 $6,700.00

Heavy Transport $880.00 $240.00 $480.00 $1,600.00 $1,600.00
Transport to Site $0.00 $0.00

Misc (Int Delivery, name plate etc) $160.00 $160.00 $160.00
Shop Consumables & Hydro $200.00 $200.00 $200.00

Contracted PWHT $0.00 $0.00

Monthly Time Phase Budget Sample

Summary of Totals
Activities from WBS



February
upto 22/2/12 23/2 to 14/3 22/3 to 11/4 12/4 to 9/5 10/5 to 30/5  for Row  from PB

TPB Manufacture
(Work Description Cells - Repesentation of the Labour Budget) $18,000.00 $18,000.00

Pre-Fabrication - Nozzles $360.00 $2,880.00 $3,240.00 $3,240.00
Pre-Fabrication - Attachments $3,600.00 $720.00 $4,320.00 $4,320.00
Strakes - Roll & weld strakes $2,160.00 $2,160.00 $2,160.00

Assemble - strakes & end $720.00 $1,080.00 $1,800.00 $1,800.00
Fitout - Nozzles & internal attachments $1,800.00 $1,800.00 $1,800.00

Closing - End & weld $1,080.00 $1,080.00 $1,080.00
Finishing - External attachments $1,080.00 $1,080.00 $1,080.00

Testing - Hydro test, dressing & load $1,800.00 $1,800.00 $1,800.00
FI & Pack - Dress & close $720.00 $720.00 $720.00

Planned Value - Period (PVP) $0.00 $30,940.00 $16,560.00 $9,040.00 $8,060.00 TPB BAC $64,600.00
Planned Value - Cummulative (PV) $0.00 $30,940.00 $47,500.00 $56,540.00 $64,600.00 Project BAC $64,600.00

Engineering & QA Effort 0 $0.00 $0.00 $0.00 $0.00 $0.00 Indirect

Actual Labour Cost 0 $2,565.00 $10,170.00 $7,605.00 $0.00 $20,340.00 Direct

Actual Material Cost 0 $10,417.00 $27,528.00 $3,154.00 $11,379.00 $52,478.00 Materials

Reporting date for the period 23/02/12 15/03/12 12/04/12 10/05/12 31/05/12 $72,818.00 Project Cost (PC)

Report # (Project Months) 0 1 2 3 4 Rounded PDR 4
Rounded ADR 4

Summary of Totals
Activities from WBS



February
upto 22/2/12 23/2 to 14/3 22/3 to 11/4 12/4 to 9/5 10/5 to 30/5

Planned Value - Period (PVP) $0.00 $30,940.00 $16,560.00 $9,040.00 $8,060.00 $64,600.00
Earned Value - Period (EVP) $0.00 $11,981.96 $30,130.59 $10,385.81 $12,101.64 $64,600.00

Actual Cost - Period (ACP) $0.00 $12,982.00 $37,698.00 $10,759.00 $11,379.00 $72,818.00

February
upto 22/2/12 23/2 to 14/3 22/3 to 11/4 12/4 to 9/5 10/5 to 30/5

Planned Value (PV) $0.00 $30,940.00 $47,500.00 $56,540.00 $64,600.00
Earned Value (EV) $0.00 $11,981.96 $42,112.55 $52,498.36 $64,600.00
Actual Cost (AC) $0.00 $12,982.00 $50,680.00 $61,439.00 $72,818.00

Schedule Variance (SVt) 0.00 -0.61 -0.33 -0.45 0.00
Planned Value (PV) as % 0.0% 47.9% 73.5% 87.5% 100.0%
Earned Value (EV) as % 0.0% 18.5% 65.2% 81.3% 100.0%
Actual Cost (AC) as % 0.0% 20.1% 78.5% 95.1% 112.7%

Actual Time as % of PDR 0.0% 25.0% 50.0% 75.0% 100.0%
Reporting Date 23/02/12 15/03/12 12/04/12 10/05/12 31/05/12

Curve Data

Performance Measurement

Cumulative Performance

Monthly Performance

Row total



February
upto 22/2/12 23/2 to 14/3 22/3 to 11/4 12/4 to 9/5 10/5 to 30/5

Actual Time - Months
AT = Project months till completion (maxium value = ADR) 0 1 2 3 4

Planned Time
PT = EV  PV (maximum value = PDR @ ADR) 0 0 1 2 4

Schedule Variance ($)
SV = EV - PV $0.00 -$18,958.04 -$5,387.45 -$4,041.64 $0.00

Schedule Variance (%)
SV% = SV / PV 0.00% -61.27% -11.34% -7.15% 0.00%

Schedule Variance (months)
SVPMIt = PT - AT 0 -1 -1 -1 0

Schedule Variance (%)
SVPMIt% = SVPMIt / AT 0.00% -100.00% -50.00% -33.33% 0.00%

Schedule Performance Index ($)
SPI = EV / PV 1.00 0.39 0.89 0.93 1.00

Schedule Performance Index (months)
SPIPMIt = PT / AT 1.00 0.50 0.50 0.67 1.00

Estimate at Completion (months) using SPI$
EACt = (BAC / SPI) / (BAC / PDR) 4.00 10.33 4.51 4.31 4.00

Estimate at Completion (months)
EACPMIt = (BAC / SPIPMIt) / (BAC / PDR) 4.00 8.00 8.00 6.00 4.00

Cost Variance ($) 
CV = EV - AC $0.00 -$1,000.04 -$8,567.45 -$8,940.64 -$8,218.00

Cost Variance (%) 
CV% = CV / EV 0.00% -8.35% -20.34% -17.03% -12.72%

Cost Performance Index ($)
CPI = EV / AC 1.00 0.92 0.83 0.85 0.89

To Completion Performance Index ($)
TCPI = (BAC - EV) / (BAC - AC) 1.00 1.02 1.62 3.83 0.00

Estimate at Completion ($)
EAC = BAC / CPI $64,600.00 $69,991.65 $77,742.34 $75,601.59 $72,818.00

Variance at Completion ($)
VAC = BAC - EAC $0.00 -$5,391.65 -$13,142.34 -$11,001.59 -$8,218.00

Variance at Completion (%)
VAC% = VAC / BAC 0.00% -8.35% -20.34% -17.03% -12.72%

Estimate to Complete ($)
ETC = (BAC - EV) / CPI $64,600.00 $57,009.65 $27,062.34 $14,162.59 $0.00

PMI, Std Practice for EVM - Measurement Tools

Schedule Analysis & Forecasting using PMI
(Calculations using PMI Theories from Practice Standard for EVM)



February
upto 22/2/12 23/2 to 14/3 22/3 to 11/4 12/4 to 9/5 10/5 to 30/5

Estimate at Completion ($) using j,k ( )
EACj,k = AC + [(BAC - EV) / ((EVj + EVk) / (ACj + ACk))]

$64,600.00 $69,991.65 $77,144.72 $75,780.10 $72,818.00

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

$64,600.00 $69,991.65 $77,144.72 $75,641.90 $72,818.00

Estimate at Completion ($) using h,i,j,k ( )
EACh,i,j,k = AC + [(BAC - EV) / ((EVh + ... + EVk) / (ACh + ... + ACk))]

$64,600.00 $69,991.65 $77,144.72 $75,641.90 $72,818.00

Estimate at Completion ($) using g,h,i,j,k ( )
EACg,h,i,j,k = AC + [(BAC - EV) / ((EVg + ... + EVk) / (ACg + ... + ACk))]

$64,600.00 $69,991.65 $77,144.72 $75,641.90 $72,818.00

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)] $64,600.00 $160,193.18 $81,204.42 $76,691.92 $72,818.00

Estimate at Completion ($) using product of CPI & SPI-PMIt 

EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]
$64,600.00 $127,001.30 $104,804.68 $82,682.89 $72,818.00

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)] $64,600.00 $77,478.59 $77,384.77 $75,360.35 $72,818.00 CPIf = 0.8

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

$64,600.00 $75,744.03 $80,084.58 $76,252.80 $72,818.00 SPIf = 0.2

Estimate at Completion ($) using sum of CPI & SPI factored (weighted to CPI)
EACCPIfw.SPI = AC + [(BAC - EV) / (0.8*CPI + 0.2*SPI)] $64,600.00 $77,478.59 $77,384.77 $75,360.35 $72,818.00

Estimate at Completion ($) using sum of CPI & SPI factored (balanced)
EACCPI.SPIfb = AC + [(BAC - EV) / (0.5*CPI + 0.5*SPI)] $64,600.00 $93,300.68 $76,865.80 $75,013.50 $72,818.00

Estimate at Completion ($) using sum of CPI & SPI factored (weighted to SPI)
EACCPI.SPIfw = AC + [(BAC - EV) / (0.2*CPI + 0.8*SPI)] $64,600.00 $119,409.00 $76,366.62 $74,683.52 $72,818.00

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (weighted to CPI)
EACCPIfw.SPI-PMIt = AC + [(BAC - EV) / (0.8*CPI+ 0.2*SPI-PMIt)]

$64,600.00 $75,744.03 $80,084.58 $76,252.80 $72,818.00

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (balanced)
EACCPI.SPI-PMItfb = AC + [(BAC - EV) / (0.5*CPI+ 0.5*SPI-PMIt)]

$64,600.00 $86,937.38 $84,471.58 $77,350.22 $72,818.00

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (weighted to SPI-PMIt)
EACCPI.SPI-PMItfw = AC + [(BAC - EV) / (0.2*CPI+ 0.8*SPI-PMIt)]

$64,600.00 $102,989.92 $90,397.15 $78,623.24 $72,818.00

Estimate at Completion ($) using sum of CPI & SPIt factored (weighted to SPIt)
EACCPI.SPItfw = AC + [(BAC - EV) / (0.2*CPI+ 0.8*SPIt)]

$64,600.00 $119,409.00 $77,576.99 $75,648.26 $72,818.00

CPIf & SPIf Factors for EAC 
calculations

PMI, Std Practice for EVM - Measurement Tools

Schedule Analysis & Forecasting using PMI
(Calculations using PMI Theories from Practice Standard for EVM)



February
upto 22/2/12 23/2 to 14/3 22/3 to 11/4 12/4 to 9/5 10/5 to 30/5

Forecast of Project Cost (PC) as % using EAC
(EAC / PC) 88.7% 96.1% 106.8% 103.8% 100.0%

Forecast of Project Cost (PC) as % using EACj,k ( )
EACj,k / PC 88.7% 96.1% 105.9% 104.1% 100.0%

Forecast of Project Cost (PC) as % using EACi,j,k (BM)
(EACi,j,k/PC) 88.7% 96.1% 105.9% 103.9% 100.0%

Forecast of Project Cost (PC) as % using EACh,i,j,k ( )
EACh,i,j,k / PC 88.7% 96.1% 105.9% 103.9% 100.0%

Forecast of Project Cost (PC) as % using EACg,h,i,j,k ( )
EACg,h,i,j,k / PC 88.7% 96.1% 105.9% 103.9% 100.0%

Forecast of Project Cost (PC) as % using EACCPI.SPI

EACCPI.SPI / PC 88.7% 220.0% 111.5% 105.3% 100.0%

Forecast of Project Cost (PC) as % using EACCPI.SPI-PMIt

EACCPI.SPI-PMIt / PC 88.7% 174.4% 143.9% 113.5% 100.0%

Forecast of Project Cost (PC) as % using EACCPI.SPIfv

EACCPI.SPIfv / PC 88.7% 106.4% 106.3% 103.5% 100.0%

Forecast of Project Cost (PC) as % using EACCPI.SPI-PMItfv

EACCPI.SPI-PMItfv / PC 88.7% 104.0% 110.0% 104.7% 100.0%

Forecast of Project Cost (PC) as % using EACCPIfw.SPI (weighted to CPI)
EACCPIfw.SPI / PC 88.7% 106.4% 106.3% 103.5% 100.0%

Forecast of Project Cost (PC) as % using EACCPI.SPIfb (balanced)
EACCPI.SPIfb / PC 88.7% 128.1% 105.6% 103.0% 100.0%

Forecast of Project Cost (PC) as % using EACCPI.SPIfw (weighted to SPI)
EACCPI.SPIfw / PC 88.7% 164.0% 104.9% 102.6% 100.0%

Forecast of Project Cost (PC) as % using EACCPIfw.SPI-PMIt (weighted to CPI)
EACCPIfw.SPI-PMIt / PC 88.7% 104.0% 110.0% 104.7% 100.0%

Forecast of Project Cost (PC) as % using EACCPI.SPI-PMItfb (balanced)
EACCPI.SPI-PMItfb / PC 88.7% 119.4% 116.0% 106.2% 100.0%

Forecast of Project Cost (PC) as % using EACCPI.SPI-PMItfw (weighted to SPI-PMIt)
EACCPI.SPI-PMItfw / PC 88.7% 141.4% 124.1% 108.0% 100.0%

Forecast of Project Cost (PC) as % using EACCPI.SPItfw (weighted to SPIt)
EACCPI.SPItfw / PC 88.7% 164.0% 106.5% 103.9% 100.0%

Reporting Date 23/02/12 15/03/12 12/04/12 10/05/12 31/05/12

PMI, Std Practice for EVM - Measurement Tools

Schedule Analysis & Forecasting using PMI
(Calculations using PMI Theories from Practice Standard for EVM)



February
upto 22/2/12 23/2 to 14/3 22/3 to 11/4 12/4 to 9/5 10/5 to 30/5

Actual Time (AT) - Months 0 1 2 3 4

Whole Time Increment of PV
C = AT for EV >= PV 0 0 1 2 4

Numerator portion of PV increment earned
IN = EVAT - PVC

$0.00 $11,981.96 $11,172.55 $4,998.36 $0.00

Denominator portion of PV increment earned
ID = PVC+1 - PVC

$30,940.00 $30,940.00 $16,560.00 $9,040.00 -$64,600.00

Earned Schedule
ES = C + IN / ID

0.00 0.39 1.67 2.55 4.00

Schedule Variance (months)
SVt = ES - AT 0.00 -0.61 -0.33 -0.45 0.00

Schedule Variance (%)
SVt% = SVt / AT 0.00% -61.27% -16.27% -14.90% 0.00%

Schedule Performance Index (months)
SPIt = ES / AT 1.00 0.39 0.84 0.85 1.00

Reporting Date 23/02/12 15/03/12 12/04/12 10/05/12 31/05/12

(Earned Schedule & Index Calculations using Lipke)

Lipke, Earned Schedule - Forecasting Calculations

Schedule Analysis & Forecasting using Lipke



February
upto 22/2/12 23/2 to 14/3 22/3 to 11/4 12/4 to 9/5 10/5 to 30/5

EAC Forecast of Cost ($), PMI method
EAC = BAC / CPI $64,600.00 $69,991.65 $77,742.34 $75,601.59 $72,818.00

Forecast of AD (months) Simple Form
IEACSVt = PDR + (SVt x -1) 4.00 4.61 4.33 4.45 4.00

Forecast of AD (months) Short Form equ
IEACt = PDR / SPIt

4.00 10.33 4.78 4.70 4.00

Forecast of AD (months) Long Form PF = i,j ( )
IEACt,j,k = AT + [(PDR - ES) / ((ESj + ESk) / (ATj + ATk))]

4.00 10.33 5.38 4.71 4.00

Forecast of AD (months) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

4.00 10.33 5.38 4.88 4.00

Forecast of AD (months) Long Form PF= h,i,j,k ( )
IEACt,h,i,j,k = AT + [(PDR - ES) / ((ESh + ... + ESk) / (ATh + ... + ATk))]

4.00 10.33 5.38 4.88 4.00

Forecast of AD (months) Long Form PF= g,h,i,j,k ( )
IEACt,g,h,i,j,k = AT + [(PDR - ES) / ((ESg + ... + ESk) / (ATg + ... + ATk))]

4.00 10.33 5.38 4.88 4.00

Forecast of AD (months) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

4.00 11.11 5.34 4.99 4.00

Forecast of AD (months) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

4.00 5.43 4.79 4.69 4.00

Forecast of AD (months) Long Form PF = sum of CPI & SPIt factored (weighted CPI)
IEACt,IFwCPI = AT + [(PDR - ES) / (0.8*CPI + 0.2*SPIt)]

4.00 5.43 4.79 4.69 4.00

Forecast of AD (months) Long Form PF = sum of CPI & SPIt factored (balanced)
IEACt,IFb = AT + [(PDR - ES) / (0.5*CPI + 0.5*SPIt)]

4.00 6.51 4.79 4.70 4.00

Forecast of AD (months) Long Form PF = sum of CPI & SPIt factored (weighted SPIt)
IEACt,IFwSPIt = AT + [(PDR - ES) / (0.2*CPI + 0.8*SPIt)]

4.00 8.31 4.78 4.70 4.00

Forecast of AD (months) Long Form PF = sum of CPI & SPI factored (weighted SPI)
IEACt,IFwSPI = AT + [(PDR - ES) / (0.2*CPI + 0.8*SPI)] 4.00 8.31 4.66 4.58 4.00

Forecast of AD (months) Long Form PF = sum of CPI & SPI factored (weighted SPI-PMIt)
IEACt,IFwSPI-PMIt = AT + [(PDR - ES) / (0.2*CPI + 0.8*SPI-PMIt)]

4.00 7.18 6.11 5.05 4.00

Lipke, Earned Schedule - Forecasting Calculations

Forecasting Calculations using Lipke Theories



February
upto 22/2/12 23/2 to 14/3 22/3 to 11/4 12/4 to 9/5 10/5 to 30/5

Forecast delivery date, using Short Form equ IEACSVt 

Date of order + IEACSVt
22/06/12 10/07/12 1/07/12 5/07/12 22/06/12

Forecast Delivery Date, using Short Form equ IEACt

Date of order + IEACt
22/6/12 28/12/12 15/07/12 13/07/12 22/06/12

Forecast Delivery Date, using Long Form equ IEACt,j,k (BM )
Date of order + IEACt,j,k

22/6/12 28/12/12 2/08/12 13/07/12 22/06/12

Forecast Delivery Date, using Long Form equ IEACt,i,j,k (BM)
Date of order + IEACt,i,j,k

22/06/12 28/12/12 2/08/12 18/07/12 22/06/12

Forecast Delivery Date, using Long Form equ IEACt,h,i,j,k (BM )
Date of order + IEACt,h,i,j,k

22/06/12 28/12/12 2/08/12 18/07/12 22/06/12

Forecast Delivery Date, using Long Form equ IEACt,g,h,i,j,k ( )
Date of order + IEACt,g,h,i,j,k

22/06/12 28/12/12 2/08/12 18/07/12 22/06/12

Forecast Delivery Date, using Long Form equ IEACt,IP

Date of order + IEACt,IP
22/06/12 21/01/13 1/08/12 21/07/12 22/06/12

Forecast Delivery Date, using Long Form equ IEACt,IF 

Date of order + IEACt,IF
22/06/12 3/08/12 15/07/12 12/07/12 22/06/12

Forecast Delivery Date, using Long Form equ IEACt,IFwCPI 

Date of order + IEACt,IFwCPI
22/06/12 3/08/12 15/07/12 12/07/12 22/06/12

Forecast Delivery Date, using Long Form equ IEACt,IFb

Date of order + IEACt,Ifb
22/06/12 5/09/12 15/07/12 12/07/12 22/06/12

Forecast Delivery Date, using Long Form equ IEACt,IFwSPIt

Date of order + IEACt,IFwSPIt
22/06/12 29/10/12 15/07/12 12/07/12 22/06/12

Forecast Delivery Date, using Long Form equ IEACt,IFwSPI

Date of order + IEACt,IFwSPI
22/06/12 29/10/12 11/07/12 9/07/12 22/06/12

Forecast Delivery Date, using Long Form equ IEACt,IFwSPI-PMIt

Date of order + IEACt,IFwSPI-PMIt
22/06/12 25/09/12 24/08/12 23/07/12 22/06/12

Reporting Date 23/02/12 15/03/12 12/04/12 10/05/12 31/05/12

Lipke, Earned Schedule - Forecasting Calculations

Forecasting Calculations using Lipke Theories



C. Appendix C – Photos 



C.1 Pressure Vessel Configuration Comments



C.2 Project T001 – Photos
Photos35 Comments



C.3 Project T002 – Photos

Photos Comments



C.4 Project T003 – Photos
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C.5 Project T004 – Photos

Photos Comments



C.6 Project T005 – Photos

Photos Comments



C.7 Project ‘S’ – Photos 

Photos Comments



D. Appendix D – Fortnightly / Monthly Curves 



D.1 Project T001 – Fortnightly / Monthly Curves
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Project T001
Fortnightly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods 

Forecast of AD (fortnights) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (fortnights) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (fortnights) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (fortnights) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (fortnights) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.2 and SPIf = 0.8
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Project  T001
Monthly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (months) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (months) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (months) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (months) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (months) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.2 and SPIf = 0.8
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Project  T001
Fortnightly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.2 and SPIf = 0.8
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Project  T001
Monthly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.2 and SPIf = 0.8



D.2 Project T002 – Fortnightly / Monthly Curves
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Project  T002
Fortnightly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %

Actual Cost (AC) as %

Schedule Variance (SVt)
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Project  T002
Monthly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %

Actual Cost (AC) as %

Schedule Variance (SVt)
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Project T002
Fortnightly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods 

Forecast of AD (fortnights) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (fortnights) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (fortnights) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (fortnights) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (fortnights) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  T002
Monthly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (months) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (months) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (months) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (months) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (months) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  T002
Fortnightly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  T002
Monthly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2



D.3 Project T003 – Fortnightly / Monthly Curves 
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Project  T003
Fortnightly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %

Actual Cost (AC) as %

Schedule Variance (SVt)
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Monthly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %
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Project T003
Fortnightly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods 

Forecast of AD (fortnights) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (fortnights) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (fortnights) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (fortnights) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (fortnights) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Monthly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (months) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (months) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (months) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (months) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (months) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  T003
Fortnightly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  T003
Monthly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2



D.4 Project T004 – Fortnightly / Monthly Curves
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Project  T004
Fortnightly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %
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Project T004
Fortnightly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods 

Forecast of AD (fortnights) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (fortnights) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (fortnights) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (fortnights) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (fortnights) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  T004
Monthly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (months) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (months) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (months) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (months) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (months) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  T004
Fortnightly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  T004
Monthly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2



D.5 Project T005 – Fortnightly / Monthly Curves
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Fortnightly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %

Actual Cost (AC) as %
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Project T005
Fortnightly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods 

Forecast of AD (fortnights) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (fortnights) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (fortnights) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (fortnights) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (fortnights) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.2 and SPIf = 0.8
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Project  T005
Monthly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (months) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (months) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (months) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (months) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (months) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.2 and SPIf = 0.8
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Project  T005
Fortnightly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.2 and SPIf = 0.8
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Project  T005
Monthly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.2 and SPIf = 0.8



D.6 Project S001 – Fortnightly / Monthly Curves
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Project  S001
Fortnightly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %

Actual Cost (AC) as %

Schedule Variance (SVt)
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Project S001
Fortnightly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods 

Forecast of AD (fortnights) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (fortnights) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (fortnights) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (fortnights) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (fortnights) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  S001
Monthly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (months) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (months) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (months) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (months) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (months) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.2 and SPIf = 0.8
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Project  S001
Fortnightly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.2 and SPIf = 0.8



D.7 Project S002 – Fortnightly / Monthly Curves
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Using Earned Schedule Methods 

Forecast of AD (fortnights) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (fortnights) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (fortnights) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (fortnights) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (fortnights) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2

3.50

4.50

5.50

6.50

7.50

8.50

9.50

10.50

11.50

0% 10
%

20
%

30
%

40
%

50
%

60
%

70
%

80
%

90
%

10
0%

11
0%

12
0%

13
0%

14
0%

15
0%

16
0%

17
0%

18
0%

Pr
oj

ec
t D

ur
at

io
n 

Fo
re

ca
st

 (m
on

th
ly

)

Actual Time (AT) Elapsed as % of 4 Months Planned Duration (PDR)

Project  S002
Monthly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (months) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (months) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (months) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (months) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (months) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  S002
Fortnightly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Project  S002
Monthly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to 
the best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2



D.8 Project S006 – Fortnightly / Monthly Curves
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Fortnightly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %
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Schedule Variance (SVt)

-1.25

-1.00

-0.75

-0.50

-0.25

0.00

0.25

0.50

0.75

-10%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

110%

120%

0% 10
%

20
%

30
%

40
%

50
%

60
%

70
%

80
%

90
%

10
0%

11
0%

12
0%

13
0%

Pr
oj

ec
t S

lip
pa

ge
 in

 M
on

th
s 

us
in

g 
SV

t

Pe
rc

en
ta

ge
 o

f B
ud

ge
t a

t C
om

pl
et

io
n 

(~
$6

5K
 A

U
D

)

Actual Time (AT) Elapsed as % of 4 Months Planned Duration (PDR)

Project  S006
Monthly EVM & SVt Report showing % of Budget and Time

Planned Value (PV) as %

Earned Value (EV) as %

Actual Cost (AC) as %

Schedule Variance (SVt)



6.0

7.0

8.0

9.0

10.0

11.0

0% 10
%

20
%

30
%

40
%

50
%

60
%

70
%

80
%

90
%

10
0%

11
0%

12
0%

13
0%

Pr
oj

ec
t D

ur
at

io
n 

Fo
re

ca
st

 (F
or

tn
ig

ht
s)

Actual Time (AT) Elapsed as % of 7 Fortnights Planned Duration (PDR)

Project S006
Fortnightly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods 

Forecast of AD (fortnights) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (fortnights) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (fortnights) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (fortnights) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (fortnights) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.5 and SPIf = 0.5
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Monthly IEACt Forecast of Actual Duration (ADR)

Using Earned Schedule Methods

Forecast of AD (months) Simple Form
IEACSVt = PDR + (SVt x -1)

Forecast of AD (months) Short Form equ
IEACt = PDR / SPIt

Forecast of AD (months) Long Form PF = i,j,k (BM)
IEACt,i,j,k = AT + [(PDR - ES) / ((ESi + ESj + ESk) / (ATi + ATj + ATk))]

Forecast of AD (months) Long Form PF = product of CPI & SPIt
IEACt,IP = AT + [(PDR - ES) / (CPI x SPIt)]

Forecast of AD (months) Long Form PF = sum of CPI & SPIt factored (variable)
IEACt,IF = AT + [(PDR - ES) / (CPIf*CPI + SPIf*SPIt)]

Note:
Long Form Performance Factor setting for IEACt,IF curve
The variable factor applied to CPI & SPIt has been set to the best 
overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.5 and SPIf = 0.5
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Project  S006
Monthly EAC Forecast of Actual Project Cost (PC)

Using PMI Methods 

Estimate at Completion ($)
EAC = BAC / CPI

Estimate at Completion ($) using i,j,k (BM)
EACi,j,k = AC + [(BAC - EV) / ((EVi + EVj + EVk) / (ACi + ACj + ACk))]

Estimate at Completion ($) using product of CPI & SPI
EACCPI.SPI = AC + [(BAC - EV) / (CPI x SPI)]

Estimate at Completion ($) using product of CPI & SPI-PMIt
EACCPI.SPI-PMIt = AC + [(BAC - EV) / (CPI x SPI-PMIt)]

Estimate at Completion ($) using sum of CPI & SPI factored (variable)
EACCPI.SPIfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI)]

Estimate at Completion ($) using sum of CPI & SPI-PMIt factored (variable)
EACCPI.SPI-PMItfv = AC + [(BAC - EV) / (CPIf*CPI + SPIf*SPI-PMIt)]

Note:
Factor setting for EACCPI.SPIfv & ...-SPI-PMItfv curves
The variable factor applied to CPI & SPI# has been set to the 
best overall performance for this data set being:
CPIf = 0.8 and SPIf = 0.2
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