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2. Purpose of this report
2.1 Introduction 

Transgrid have engaged Turner & Townsend (April 2025) to provide a detailed, independent forecast 
to complete for construction of PEC, based on project work still to be completed.  

This FTC report includes an independent analysis of the construction cost to complete, the schedule to 
complete and a position on risk allowances. 

The deliverables provided in this report include: 

 A detailed Basis of Estimate including a priced FTC cost estimate in the same format as the
Project’s Payment Schedule referred to hereinafter as “the FTC”

 A Basis of Schedule Report including a high-level schedule estimate to complete the main
project/sub-projects

 An independent Risk Register with narrative and associated integrated cost and schedule QRA
outcomes.

Turner & Townsend have carried out the independent FTC assessment to the best of our knowledge, 
leveraging our experience in similar transmission projects (regionally and globally), using industry 
standards and relying on the project documentation made available, workshops and requests for 
information responses provided by Transgrid during our engagement. 

Please refer to Section 3.2 – Cost – Methodology and Approach for an explanation of project status at 
time of report.  

2.2 Overview of Project PEC 
Project EnergyConnect (the project) is being built between Wagga Wagga in New South Wales and 
Robertstown in South Australia, with a connection to Red Cliffs in Victoria.  

The NSW Western Component involves building around 135km of new 330kV transmission line (Line 1) 
between the SA border and Buronga substation, replacing about 22km of existing 220kV transmission 
line (Line 4) between the Buronga substation to Red Cliffs NSW. The NSW Eastern Section involves 
upgrades to existing substations at Buronga and Wagga Wagga, building the new 330kV Dinawan 
Substation, building around 375km of new 300kV transmission line (Line 2) between Buronga and 
Dinawan Substation, building around 157km of 500kV transmission line (Line 5) infrastructure 
between Dinawan and Wagga Wagga 

The scope of this FTC Report covers the completion of the following project elements: 

 Transmission line L1 – SA Border to Buronga

 Transmission line L4 - Buronga to Red Cliffs 220KV
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 Transmission line L2 – Dinawan to Buronga 330KV 

 Transmission line L5 – Dinawan to Wagga Wagga 500KV 

 Substation S1a – Buronga - Initial Works 

 Substation S1b – Buronga - Balance of Works  

 Substation S2 – Dinawan 

 Substation S3 – existing Wagga Wagga substation (augmentation) 

2.3 Scope of Turner & Townsend Services 
We first undertook an Independent FTC report in April 2024 over a period of ~8 weeks.  
However, due to a rapidly changing construction market, including prices increases and industry 
knowledge gained subsequent to submission of the initial independent FTC report, as well as the 
opportunity to request and receive information to clarify key assumptions, the independent FTC report 
has been revisited in 2025. 
In this revised report, we have used the knowledge gained from our initial FTC Report, together with 
new internal data, and aligned the revised FTC with industry norms available to Turner & Townsend 
from works on similar transmission projects in delivery and development in the last 12 months. The 
information used includes constructability reports, productivity data, EBA data and project staff 
resourcing data.  

We follow the estimating methodology as prescribed by AACE 96R-18 – Cost Est Classification System 
– as applied to Engineering Procurement and Construction for the Power Transmission Line 
Infrastructure Industries.  

2.4 Cost, Schedule and Risk Methodology 
The following sections of the report describe the methodology used in the development of the PEC FTC 
including the basis of cost, risk and schedule, and summary of findings. Section 3 describes cost; 
Section 4 describes risk and Section 5 describes schedule.  
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3.2 Cost – Methodology and Approach 
Turner & Townsend have used bottom-up estimating for all the cost areas, developed an independent 
risk register and a schedule of key project scope items. Key issues and assumptions are considered 
and detailed within this and the following sections. 

Rates have been benchmarked against projects similar in scope and size and the estimate has been 
produced using a construction methodology approach similar to that used in comparable projects.  

The scope of remaining works was obtained from Payment Schedule 63 dated 22 October 2024 which 
was provided by Transgrid. Specifically, Turner & Townsend have used the quantities and the 
percentage complete in the Payment Schedule to determine the amount of outstanding work. It is 
important to note that Turner & Townsend’s approach did not involve a quantity take-off from the 
design drawings (i.e. for the number of types of foundations, towers, access tracks, etc) However, the 
drawings have been used to determine a bottom-up price for each ‘type’ for the lines in the Payment 
Schedule and each item for the substations in the Payment Schedule. 

The Payment Schedule also forms the basis of the work breakdown structure.  

Turner & Townsend utilised our knowledge of the project from the drawings and project information 
previously provided by the client representative for the April 2024 FTC along with the completed RFI 
and Query Lists.  

Turner & Townsend’s approach was to acquire the essential knowledge required for an independent 
assessment of the work to complete. We aimed to gather sufficient information to confirm high-quality 
output without compromising our objectivity. To achieve this, we used the following data sources: 

 General project documents describing the scope of the project and key components such as 
excerpts from the EPC contract 

 Final Design Drawings and Issued for Construction Drawings 

 Management Plans such as Construction Environmental Management Plan (CEMP), Traffic 
Management Plan, Environmental Impact Statement (EIS) etc. as well as inputs related to 
scheduled outages, which helped to inform work methodologies and other 
construction/sustainability-related considerations  

 Project data publicly available on Transgrid websites and other online sources, including 
management plans, such as Construction Environmental Management Plan (CEMP), Traffic 
Management Plan, Environmental Impact Statement (EIS), etc  

 Arial imageries, online maps, and Australian Bureau of Meteorology climate outlook reports 

 Limited client input on minor items 

Turner & Townsend have used a range of cost estimating techniques, depending on the maturity of the 
works information that was provided. These techniques include: 

 Bottom-up estimate for civil components of track and substations 

 Bottom-up estimate for transmission line and substations  

 Industry standard cost rates and productivity rates to inform transmission and civil works  

 Indirect cost estimate with a combination of bottoms up and benchmarked elements of work 

The estimating and scheduling team have worked closely together throughout the development of the 
FTC report to confirm alignment on the building block assumptions, such as crew sizes, numbers of 
crews and productivity rates used. 
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 Good community and stakeholder relationships exist along the transmission route, i.e., there
are limited risks associated with community or stakeholder matters i.e., legal disputes.

 All land acquisitions / easements and property purchases have been completed.

 The Payment Schedule No. 63 dated 22 October 2024 provided the basis for quantities. The
team has used the provided quantities and percent complete (“Employer’s representative’s
Assessment Assessed to Date %”) to calculate the remaining quantity for each activity.

 Materials are procured and will be on site as required by construction schedule. Materials
procured include steel for towers, line materials including conductors and terminators, and
major HV equipment as listed in the Payment Schedule (including transformers, synchronous
condensers, etc).

 Materials will arrive safely, both at the main laydown and on-site locations, and undamaged
with zero defects with the exception of some structural steelwork for the towers. Provision has
been made for this additional material handling and logistics for structural steel due to
shipping condition.

 All transport routes have been identified, and necessary road works to the public highways
network have been completed to deliver large items to both the Deniliquin yard and the
individual sites/ laydown areas along the route.

 Labour rates calculated across a number of NSW and interstate EBAs and an average rate of
 for both civils work and electrical work allowed in FTC. The EBAs considered for the

labour rate include Renewables Technical Services Pty Ltd 2023 – 2026 (Oct 2023) as well as
publicly available EBAs from Acciona Civil, CPB, BMD, John Holland and Downer.

 

 Insurances, bonds and payment of Long Service Levy (LSL) have been calculated based on
the additional estimated project cost over and above the contract award figure of circa $1.4B
for the works. It is assumed that 100% of the original allowance for insurances and LSL was
paid prior to Payment Schedule 63.

 In addition, we understand there is a contractual requirement for an Escrow account to the
value of 

 The LSL payable is a nominated % of the construction value. At the time of project award,
this was 0.35%. The current NSW legislated LSL payment is 0.25% of the construction value.

 The calculations for the indirect costs assume there is site accommodation/office facilities at
each of the accommodation camps. Generally, L2 and L4 share resourcing, L5 has an
independent team and there are shared resources for the substations.

 The construction and fitout of all site accommodation and supporting services is completed.

 Flights (economy class seats) allowed for both of the nominated rosters. Bussing allowed for
the airport transfer only.

The exclusions noted below apply to all the WBS packages:  

 Payment Schedule 63 “Employer’s representative’s Assessment Assessed to Date %” informed
the % complete used for the FTC cost and schedule. The Payment Schedule also the quantity
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4. Forecast to Complete – RISK Findings
4.1 Risk – Methodology and Approach 

Turner & Townsend have updated the independent Project Risk Register initially developed for the July 
2024 risk evaluation. The risks were ranked using the Transgrid risk matrix. The following Extreme 
risks are assessed to be Extreme:  

 TG-04-1 Skilled person power availability and retention - Contractor  

 TG-57  Staging and PM Issues 

 13  Productivity - Stringing and Towers   

A further 10 High risks, 12 Medium and 4 Low risks were also identified and ranked. 

The contingency was evaluated utilising an integrated Quantitative Schedule and Cost Risk Analysis 
(QSCRA) process utilising the risks in the Project Risk Register to inform the risk. 

4.2 Basis of Risk Analysis 
The following sources were considered in the risk process: 

 Project Risk Register developed by Turner & Townsend for the FTC report in 2024 and
reviewed and updated for Rev C

 Project Summary Schedule.

 FTC Cost Estimate updated for Rev C

The cost estimate, schedule and risk register were imported into the Safran RiskTM tool to form the 
basis of an integrated cost/schedule/risk QRA model. This enabled costs to be mapped directly to the 
schedule and risks mapped simultaneously to cost and schedule. This provides enhanced integrated 
analysis of the risk impact on the project. 

4.3 Risk Workshops 
The following risk workshops and meetings were conducted to update the risk register and the inputs 
to the quantitative cost and schedule risk analysis and review results. The workshops were limited to 
Turner & Townsend attendees:

1. Risk identification workshop – 9 April 25

2. Cost risk quantification workshop – 23 Apr 25

3. Cost risk quantification workshop – 30 Apr 25

4. Schedule risk quantification workshop – 2 May 25

5. Client risk review – 23 Jun 25

6. Turner and Townsend Risk update review – 26 June 25.

4.3.1 Quantitative Schedule and Cost Risk Analysis (QSCRA) 

The risk quantification workshops developed the input to the risk evaluation for cost and schedule, 
respectively. Inputs from the 2024 cost risk analysis were used where the cost estimate inputs had not 
changed. There was no QSRA in the previous assessment. The following was assessed against each 
scope item, cost and schedule: 

 Inherent risk ranging of the cost estimate for quantity and rate uncertainty.

 Inherent risk range for the schedule activities

 Contingent risk quantification (cost and schedule) of the risks in the project risk registers.

4.3.2 Correlation  

The cost and schedule risk ranges with common drivers (e.g., procurement rates within the same 
assumed contract or contact rates awarded in the same market) were correlated to represent those 
common risk factors in the risk model.  
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 TG-37 Site Safety – This risk is normally excluded as a business risk and thus has not been
factored in the analysis.

 TG-46 Construction techniques/methodologies – This risk has been closed because contractor
has been assessed for delivery capability and contract awarded.

 TG-53 Political – This is a business risk not a project risk thus is excluded from the analysis.

 TG-54 Stakeholder Engagement Milestones - Very low risk thus excluded from the analysis.

 TG-55 Stakeholder Engagement – Very low risk thus excluded from the analysis.

 TG-56 Logistics - The analysis assumes major equipment is on site.

4.3.4 QRA Assumptions  

The assumptions which underpin both the FTC cost estimate, and the schedule were considered when 
evaluating the risk in the QRA process to ensure that the risk quantification was appropriate in the context of 
the underlying estimate and schedule assumptions. 

4.4 Risk Evaluation Outcomes 

4.4.1 Schedule and Cost Risk Outcome Drivers 

The sensitivity analysis tornado graph below shows the impact of the top risks on the P90 cost ($) and 
schedule (days). The integrated analysis enables simultaneous evaluation of the impact of cost and schedule 
on the outcomes to the project. The top risks impacts show how much the risk exposure is and provides 
support in justifying spending on mitigations to control the risks. 

Figure 1 Sensitivity Analysis - Cost & Schedule 

The probabilistic critical paths are listed below with the criticality. 

Path#1 – L5 Construction -  criticality 

Path#2&3 – L2 Construction –  criticality 

Path#4 – Substation S2 Construction –  criticality 







Independent Estimate to Complete Project Energy Connect (PEC) 

Turner & Townsend  - client | 33
 

Figure 4 Schedule Outcomes - Handover to Commissioning 
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5. Forecast to Complete – SCHEDULE Findings
5.1 Schedule – Methodology 

The outcome of the independent assessment of the ‘time to complete’ (schedule) component is 
provided in the form of:  

a) Master schedule outlining the work to complete, referred to hereinafter as “the Schedule,” with
activities representing key remaining works (please refer to Appendix D)

b) This section, which communicates the planning principles and development assumptions
incorporated in the process of developing the Schedule. This section is to be read in conjunction
with the Schedule.

This section of the report provides clear and concise information to help stakeholders understand the 
various components of the Schedule such as the WBS, key milestones, critical path, and the concepts 
behind logic, duration estimates, calendars, etc. It also communicates key schedule assumptions, 
schedule findings, risks, and opportunities. 

5.2 Schedule – Approach 
Turner & Townsend ’s approach was to acquire the essential knowledge required for an independent 
assessment of the work to complete. We aimed to gather sufficient information to ensure high-quality 
output without compromising our objectivity. To achieve this, we used the following data sources. 

 General project documents describing the scope of the project.

 Payment Schedule No. 63 dated 22 October 2024 which provided clarifications regarding the
WBS and quantities of completed and remaining works.

 Project data publicly available on TransGrid websites and other online sources such as,
Construction Environmental Management Plan (CEMP), Traffic Management Plan,
Environmental Impact Statement (EIS) etc., which helped to inform work methodologies and
other construction/sustainability-related considerations.

 Arial imageries, online maps, and Australian Bureau of Meteorology climate outlook reports

Turner & Townsend used common scheduling methodologies to establish a reasonable and well-
informed estimate of the time to complete and thereby develop a realistic schedule. The Schedule has 
been developed using Primavera P6 which is designed based on the Critical Path Method (CPM) 
providing estimate of the longest duration of the project through the implementation of forward 
planning, and the identification of critical tasks that directly impact the project completion date 
through backward planning. 

The Schedule is presented in Gantt chart which provides visual presentation of tasks, dates, durations, 
and dependencies on a timeline format that is easy to understand and track. 

5.3 Key Schedule Assumptions 
In the absence of certain information, the team has made key assumptions to develop the Schedule. 
These assumptions are considered reasonable for a high-level assessment and are designed to be 
flexible allowing for adjustments and rescheduling as needed. The key assumptions are as follows: 

 Schedule Progress information is based on the Payment Schedule No. 63, dated 22 October
2024.

 The start of the task assumes that all land acquisitions are complete, and site accesses are
granted. No time allowed for land acquisitions/accesses in the Schedule.

 The start of the task also assumes that all the remaining designs, issued for construction
drawings, and remaining procurement tasks are complete. The Schedule shows milestone
dates when remaining design and procurement tasks should be complete before they could
impact the construction.

 The Schedule assumes that all project approvals, permits, and other regulatory requirements
are in place and that no time allowance is made for any pending approvals.
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Specific details related to each substation is provided below: 

Substation S1b – Buronga is an expansion of the existing 220 kV Buronga substation and the works 
for S1a scope is largely complete. There are major construction and equipment to be installed. The 
team has studied the provided drawings and estimated the durations and logic based on benchmarking 
with other projects and after consultation with SMEs. 

The testing and pre-commissioning of the substation S1b is considered to be executed by the 
contractor and then handed over to Transgrid to complete the final commissioning to connect to the 
main grid. Planned outages to connect the existing substation with the expansion are provided in the 
schedule. 

Substation S2 – Dinawan is a completely new substation. There are major construction and 
equipment to be installed. The activities are based on reference drawings and benchmarking with 
similar projects. 

The testing and pre-commissioning of the substation S2 is considered to be completed by the 
contractor and connected to the transmission lines by the contractor as this is a substation connected 
to the transmission lines under construction. 

Substation S3 – Wagga Wagga is an augmentation of the existing substation, some equipment to 
remove and replace, and the connection with the existing substation requires planned outages, like 
the case in S1. 

The testing and pre-commissioning of the Wagga Wagga substation is considered to be largely 
completed by the contractor and handed over to Transgrid for the final commissioning to connect to 
the existing substation. 

5.10.3 Contractor Commissioning  

The schedule makes allowance for pre energization and hand over to the Transgrid commissioning 
team. This consists of testing of fibre (OPGW) to the last transmission tower and the line to the point 
of departure.  

Sub stations will be pre commissioned and there is no allowance for final commissioning of stations or 
lines via the fibre (OPGW) on the transmission lines (this is considered part of the Transgrid 
commissioning works) 

 

We have allowed for a team of commissioning support staff during the Transgrid commissioning 
period. We have assumed a  period is required for this support post the completion of 
contractor pre -energisation commissioning works.  
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5.11 Schedule Findings 

5.11.1 Constraints, interfaces, and dependencies 

For the tower lines the main constraints are land access, road crossing where traffic plans need to be 
applied and restricted times observed. 

The substations have constraints mostly for the planned outages. Scheduled outage dates must be 
observed and locked-in or the contractor can negotiate a non-planned outage to proceed with the 
handover to commissioning. 

We understand that there have, to date, been no delays associated with the contractor not gaining a 
planned outages to suit the scheduled dates.  

5.11.2 Critical Path commentary 

The critical path flows through the L5-Dinawan to Wagga Wagga transmission lines. It will begin with 
the continuation of the clearing and access tracks works, followed by excavation works and foundation 
works. Tower erection will commence once the curing of the first foundation is complete, followed by 
stringing works, which will be completed a month after the foundation works. Upon completion of 
construction, pre-energization of the line will take place, and it will be connected to the main grid 
during planned outages. Finally, the TransGrid final commissioning will involve connecting all 
substations and lines to the main grid. Site reinstatement works will be the last to complete but will 
not affect the commissioning works; hence, they are not part of the critical path. 

The near-critical path would be the S2 Substation – Dinawan, starting from the remaining civil works, 
moving to the HV/LV equipment installation, including cable pulling and termination, followed by 
equipment testing before connecting to the main grid. Finally, the TransGrid final commissioning will 
involve connecting all substations and lines to the main grid. 

  





Payment Schedule Summary Project Energy Connect  

Independent FTC Final 



Payment Schedule Summary Project Energy Connect  

Independent FTC Final 



Payment Schedule Summary Project Energy Connect  

Independent FTC Final 



Payment Schedule Summary Project Energy Connect  

Independent FTC Final 



Payment Schedule Project Energy Connect

Independent FTC Final



Payment Schedule Project Energy Connect

Independent FTC Final



















































 

 

 
 
 
 
 
 
© Turner & Townsend Pty Ltd. This document is expressly provided to and solely for the use of Transgrid on the Re-Set FTC  and takes into 
account their particular instructions and requirements.  It must not be made available or copied or otherwise quoted or referred to in whole or 
in part in any way, including orally, to any other party without our express written permission and we accept no liability of whatsoever nature 
for any use by any other party. 

The content of this document does not purport to constitute legal advice and you must not rely on it as such. Where clients require legal 
advice, it should be from a recognised Legal firm. We shall not be liable for any losses or damages whatsoever, whether in contract, tort 
(including negligence) or otherwise arising from reliance on information contained in this document. 
 
 

 
  




