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CASE STUDY OVERVIEW 

 The case study covers how EVEngine Project Controls software contributes to the Project      Pre-
Construction Phase.  
 

 We draw on our experience working with major resources development and construction 
consortiums undertaking major mining and industrial projects globally. 
 

 We describe required data and process how to establish a pre-construction control system and 
resulting benefits.  
 

 PRE-CONSTRUCTION PROCESS 

 We start with a project cost plan and corresponding schedule which models the project outcome 
with respect to Capital Works Expenditure (CAPEX) including Plant Commissioning.  For the 
Production Phase we model the Operational Cost of the Plant and Equipment (OPEX) related to 
keeping the plant operational, the Cost of Production including Labour, Raw Materials and 
Services Expenditure such as power etc. to produce the product (COP) and bring it to market and 
finally the expected Gross Income from Sales (Revenue). 
  

 During the Pre-construction phase the model is continuously update with the aforementioned 
variables and the resulting metrics, indicators and predictors fed back data to management and 
the financial modellers for them to assess the business case impact . This work includes: 
 

 Modelling of Commercial Cash Flow and Commitments to match the project equity debt 
commitment plan. Regular update to financial model.  

 Modelling of Indirect (Offsite) and Direct (On Site) Staff and Trade Labour to identify 
requirements, travel and accommodation allowances ( Site Hire or Fly-In Fly-out?).  
 

 Used the trade based labour requirements to select offsite and onsite suppliers, and 
construction contractors. 
 

 Supply Chain Modelling of Key Commodities to identify the quantity requirements by week 
or month, then use this data to select suitable suppliers based on production and supply 
capacity then use the data to select appropriate supply logistics (Ship, Rail and Road).   
 

 Evaluation of construction methodology taking account of the Supply Chain.  Stick Build  
versus Off-Site or On-Site Modularization, taking account of volume and transport 
restrictions. 
 

 Using supply chain modelling to determine the rate of Concrete Placement to select required 
batch plant(s), requirement for sand, aggregate and cement, number of agitators, vibrators, 
pumps and formwork, and other construction consumables.  
 

 Use the supply chain data for to model alternative construction delivery methodologies 
quickly. 
 

 From the above analysis develop the Contract and Procurement Strategy. 
 

 Use the described methodology to analyse Tender Submission and Evaluation. 
 

 Lets look at how EVEngine Project Control software delivers the above. 
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Pre-construction and Construction Phases of a Project 
 

 The Following is an example of the Key Project Development Phases based on progressive 
engineering completion and budget finalization.  

 
Figure 1 illustrates the key pre-construction to construction development phases, data management blocks 
with their corresponding completion requirements before passing through to the next phase. 

 The Management Schedule identifies the activities related to documentation development and 
delivery for review and approval before moving the next phase. 
 

 The Execution Schedule contains the Engineering, Procurement Construction activities  
progressively developed and updated based on the level of detail available  as the project passes 
from preliminary design at the Concept Phase, through to technology and equipment selection 
during  the Selection Phase to finally detailed engineering ready for construction in the 
Definition Phase.  Phase and gateway terminology may change form organization to 
organization. 
 

 Financial close is usually achieved on completion of the Definition Phase. The next phase is 
commencement of construction. Some early commitments to long-lead equipment could be 
made during the later part of the Definition Phase but with an option for cancellation.  
 

 In sync with engineering, the estimate is progressively developed and updated and mapped to 
the corresponding schedule for the purpose of cash flow, labour and materials usage analysis. 
This data is progressively used to make construction and operational decisions and fed back into 
the estimate and financial model. 
     

 In sync with engineering, the Estimate and the Financial Model is continuously updated to 
include the  forecast  Cost of  Production and Revenue.  Financial analysis includes the 
determination of the Investment Return Period and the Internal Rate modelled for modelled for 
5,  10, and 20 Years. 
 

 EVEngine Project Control software in conjunction with planning software has the features to 
efficiently and cost effectively undertake all of the described processes. 
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Setting up the EVEngine Estimate Schedule Integration Process  
 

 The following flow chart describes the process for setting up the integrated EPCM Estimate and Schedule model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 illustrates the data requirement and  workflow for establishing a Pre-construction control system.
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Pre-Construction Report Output 
 
 The Cash Position S-Curve and Histogram 

models the Commercial Cash Flow to the 
specified Contract/Supplier Payment 
Conditions. 
 
The data is used by the Project Financial 
Controller to schedule payments to 
contractors and suppliers. 

 
Figure 3 illustrates the commercial 
expenditure cash flow. 

 
 Commitments Graph is of interest to the 

Project Financier to identify the combined 
equity or debt to be raised in advance of 
the contract and supplier award.  

 
 
 
 
 
Figure 4 illustrates the commitments cash 
flow to maintain the project on time. 
 

 

Offsite and Onsite Labour Requirements Modelling 
 

 Using the Estimate units of work together with resource type coding allows EVEngine to identify 
required offsite Engineering and onsite Staff and Contractor labour requirements. 
 

 This data can then be used to assess 
travel and accommodation requirements, 
and look at alternate rostering for a mix 
of local hire and  Fly-In Fly-out. 

 
 
 
 
 

 

 
Figure 5 illustrates the labour requirements by trade category to sustain the 
project to completion. 
 

 Identify the numbers and type of project management and control staff for recruitment. 
 

 Develop the contracting strategy and selection of suitable Contractors with the right skills and 
capacity to maintain the required labour levels and when required surge the project with 30% 
additional labour to recover from delay events such as weather. 



  

6 | P a g e  
© Supertech Project Management Mar 2015 
 

Productivity and Supply Chain Modelling 
 

 Using the Estimate units of material 
usage for selected trade based 
commodities with the appropriate 
resource type coding allows EVEngine to 
identify by week or month the required 
offsite and onsite fabrication and supply 
rate with the corresponding installation 
or placement rate. 

 
Figure 6 illustrates the planned placement 
rate of concrete per month. 
 

 The data can also be used to select and site temporary infrastructure such as equipment 
laydown areas, site fabrication and assembly areas, tonnage of cement, sand and aggregate for 
concrete, determine the numbers and size of Batch Plats agitator trucks and concrete pumps 
and vibrators.  Determine other consumables such as temporary power and water etc. 
 

 This data is use to select the appropriate supply logistics such as transport method  ship, rail, air  
and road.  
 

 For bulk commodity items use the time phased to obtain volume discount prices or identify 
production bottlenecks then redistribute supply to multiple vendors. 
 

Alternative Construction Methodology Modelling 
 

 With the Estimate and schedule data held in EVEngine, it is easy to make parameter changes to 
model alternative construction delivery methodologies quickly then undertake cash flow, labour 
and commodity usage analysis. 

 

 
 

 

 
 

Figure 7 illustrates the result of modelling alternative construction methodology on schedule and cash flow. 
 

 Then select the option with the least or most acceptable risk profile and chance for success     
 

 From all the above analysis develop the Contract and Procurement Strategy. 
 
  

OPTION 1 
Stick Build 

OPTION 2 
Modularization 
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Contract Tender and Selection 
 

 Having setup the project control system for Pre-construction, the described process can easily 
be adapted to evaluate contractor tender pricing.  

 

 
Figure 8 illustrates the Tender Pricing Sheet and Schedule issues to the Contractor. 

 
 
 
 

 
Figure 9 illustrates 
the EVE Project Data 
sheet updated with 
Tender Pricing and 
Schedule data. 
 
 
 
 
 
 

 
 

 
Figure 10  illustrates some of the report types used in the tender evaluation process. 
 
 Using the Earned Value Metrics, Indicators and Predictors gives insight into the tender price 

elements of the tender and finally make a contractor selection. 
 

 The Process, as illustrated by the example in figure 10, shows a non-linear Cost Variance (CV) 
and Cost Performance Index (CPI) indicating both a front loading of the Pricing and a price 
greater than that budgeted for the work.  
 

 Price differences using EVEngine’s filtering feature can be localize to identify areas where the 
contractor may have misinterpreted the intent of the scope of work.  

Step 1. Set the Tender Pricing Sheet to mirror the 
Project Data sheet held in EVEngine and issue to 
contractors for pricing. 

Step 2. Issue with the Tender Pricing Sheet  the  expected 
implementation schedule   detailing the control level for 
progress reporting. 

Step 3. On receipt of the pricing and schedule, for each contractor submission copy this to the EVEngine to EVE 
Data sheet for then schedule, price, units of work and material usage comparison. 

 

Step 4. Copy Paste or Import the Mapped Contractor Scheduled to the EVE Project Data sheet, then do the same 
for the Mapped Contractor Pricing Sheet. The Baseline Start and Finish dates, together with the BAC, BACW, and 
BACQ is maintained as the Control Budget for the Tender Evaluation. The Early Start and Finish dates, EAC, EACW 

and EACQ represents the Contractors Tender for units of Cost, Work and Material usage. 

 
Step 5. Run the selected  EVEngine EVPM reports. 
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Project Financial Modelling 
 

 Having established the EVEngine Pre-construction Project Control Model it can be expanded by 
adding  to the Model the forecast periodic Maintenance and Shutdown costs,  Cost of  
Production and expected Revenue.   
 

 Then using EVEngine’s 
Investment Analysis 
feature the 
Investment return 
Period and the 
Internal Rate of return 
can be calculated for  
the standard 5, 10,15 
and 20 year 
operational life of the 
plant. 
 
 

 Operational Costs are 
treated by EVEngine as 
part of the Estimate at 
Completion (EAC) and 
Revenue as the Sell 
Price (SP).  

 
Figure 11 illustrates the EVE Project Data sheet with yearly escalated Operational Costs (Cost of 
Production) entered as EAC and Revenue entered as SP. 

 

 Optionally as part of the Discounted cash 
flow calculation EVEngine can include 
compounding interest cost on negative 
cash flow. 
 

 Calculation periods can be yearly, 
quarterly, and monthly.  Monthly periods 
are is better suited for more precise 
interest calculation. 
 

Figure 12 illustrates the undiscounted cash 
flow for the example project out to 15 years. 
The project Return Period (RP) from Capital 
Works start to positive cash flow is 6 years. 

 

 Calculate the Discounted Cash flow/Net 
Present Value (NPV) for the Revenue to 
determine the Internal Rate of Return 
(IRR).  
 

 The described procedure can be applied 
to a Portfolio of projects to rank their 
return on investment. 

 

Figure 13 illustrates the Cash Position close to 
Zero with the applicable Discount Rate = Internal 
Rate of Return (IRR). 
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Benefits of Earned Value Based Analysis during the Project  
Pre-construction Phase Conclusion 
 

 Using EVEngine Project Control software during the Pre-Construction Phases of a project aids 
Estimators, Project Managers and Directors in making sound financial and project management 
decisions about their project. 
 

 Schedule and Financial data can be quickly refreshed and what if scenarios  quickly investigated 
particularly during the Project Selection Phase where alternative process and construction 
methodologies are under consideration. 
 

 In addition to giving valuable data with respect to labour requirements and the supply chain 
EVEngine can assist during the tender evaluation phase. 
  

 At award of the contract(s) the EVE Project Data sheet is rolled over to form the basis of the 
Project Control System where performance can be managed against either the Project Control 
Estimate and the Contractors contract price.   

 
 
Where To Next - Take the EVEngine Journey 
 

 EVEngine is the low risk entry into Project Controls for Small to Medium Organizations wishing to 
quickly and cost effectively acquire the capability held by EPCM Transnational Organizations. 

 Licensing is by annual subscription. 

 We have a range of on-line and in-house training, consulting and support packages that will give 
you real and immediate results.  

 Take a look at our Product Range:  

 EVEngine Standard – This is an entry level project performance reporting system designed 
for those organizations wishing to trial and evaluate the benefits gained from the 
introduction of an Earned Value based project control and reporting system.   

 Evengine Premium - This is the mid-range product for those wanting to undertake project, 
program, portfolio performance management and reporting. It also includes Government 
Agency Reporting for Defence Contractors.  

 Evengine Project Control - This product is for the Project Controls Specialist, Cost Engineer  
and Project Manager engaged in tracking and reporting project performance in an 
Engineering, Procurement and Construction or Contract Management (EPC & EPCM) 
environment.  

 For more information browse the website or contact us http://www.evengine.net/contact.php 
 

 To Free Trial EVEngine Standard go to http://www.evengine.net/trial.php 
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