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Glossary 

AACE Association for Advancement of Cost Engineering 

ADSS All-Dielectric Self-Supporting fibre optic cable 

AEMO Australian Energy Market Operator 

ANS Ancillary Network Services 

ARTC Australian Rail Track Corporation 

ASL AEMO Service Limited (Consumer Trustee) 

AER Australian Energy Regulator 

BOM Bill of Materials  

BOP Basis of Preparation  

BSP Bulk Supply Point 

D&C Design and Construct 

DNSP Distribution Network Service Providers 

EIS Environmental Impact Statement 

EnergyCo The Energy Corporation of NSW (Infrastructure Planner) 

EOI Expression of Interest 

EPC Engineering Procurement Construction 

GW Gigawatt 

HCC Hunter Central Coast 

IP Infrastructure Planner 

ISP Integrated System Plan 

JLL Jones Lang Lasalle 

kV Kilovolt 

MW Megawatt 

NIP Network Infrastructure Project 

NO Network Operator 

OEM Original Equipment Manufacturer 

OPGW Optical Pilot Ground Wire 

PPI Producer Price Index 

RBA Reserve Bank of Australia 

REZ Renewable Energy Zone 

RIT-T Regulatory Investment Test for Transmission 

RNI REZ Network Infrastructure  

RNIP REZ Network Infrastructure Project 

SER Supplementary Environmental Report 

STS Subtransmission Station 

STSS Subtransmission Switching Station 

RFP Request For Proposal 
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T&T Turner & Townsend  

TET Transmission Efficiency Test 

TCD Transmission Cost Database 

WPI Wage Price Index 
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1. Introduction 

The HCC REZ was formally declared by the Minister for Energy under section 19(1) of the Electricity Infrastructure 

Investment Act 2020 on 9 December 2022, with a network infrastructure capacity of 1 GW. EnergyCo as the IP 

responsible for coordinating the development of the REZ released a Request for Proposals (RFP) to identify a 

suitable Network Operator for HCC RNI and Ausgrid was the selected Network Operator following a tender 

process. 

1.1 Purpose of this report 
This report details GHD’s independent verification and assessment of Ausgrid’s revenue proposal for delivering 

the HCC RNIP to support Ausgrid’s submission to the Australian Energy Regulator (AER). 

1.2 Scope and limitations 
The AER is responsible for revenue determinations for Network Operators authorised or directed to carry out 

network infrastructure projects under the Electricity Infrastructure Investment Act 2020 (NSW) (EII Act) and 

Electricity Infrastructure Investment Regulation 2021 (NSW) (EII Regulation). The IP conducted a contestable 

process to select and procure the HCC RNI solution. Nevertheless, for non-contestable projects the AER in their 

November 2022 Transmission Efficiency Test (TET) and Revenue Determination Draft Guidelines indicates that 

revenue determination process would be based upon Chapter 6A of the National Electricity Rules (NER). Based 

upon this guidance GHD’s scope of works is limited to independent verification and assessment of whether the: 

− Basis of Preparation detailed in the capital forecasting methodology is reasonable 

− Capital forecast is within ± 20 per cent the level of accuracy expected at this project stage considering the 

BOP and the level of support held / developed for each capital forecast component. With the accuracy and 

supportability of the resulting capital forecast assessed using a range of assurance techniques. These include 

validation against tender results, benchmarking against comparative projects, selection testing, recalculation, 

and alignment with industry practice 

− Capital costs for development and construction for the network infrastructure project are prudent, efficient, and 

reasonable. 

The following is considered out of scope: 

− As detailed by the TET, revenue determinations made under the EII Act will not consider the prudency of the 

authorised network option against other potential network options.  

This report: has been prepared by GHD for Ausgrid and may only be used and relied on by Ausgrid for the purpose agreed 
between GHD and Ausgrid as set out in section 1.1 of this report. 

GHD otherwise disclaims responsibility to any person other than Ausgrid arising in connection with this report. GHD also 
excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in the report 
and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and information 
reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this report to account for 
events or changes occurring subsequent to the date that the report was prepared. 
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The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD described in this 
report. GHD disclaims liability arising from any of the assumptions being incorrect. 

2. Our methodology and materiality 

2.1 Methodology 
GHD has used several verification approaches to assess whether the capital forecast is prudent, efficient and 

reasonable. In considering the forecast, GHD relied upon a bottom-up assessment of forecast elements to 

determine the extent to which it is supported by appropriate evidence. This was followed by a limited top-down 

Class 5 estimate compilation using the AEMO’s TCD Tool to benchmark against Ausgrid’s mature project estimate 

for select network elements.  

The bottom-up approach considered the reliability of evidence used to support forecast elements and the 

approach applied depended on the nature of the cost element and included a combination of: 

− Reliance on the results of Ausgrid’s competitive tendering processes supported by appropriate documentary 

evidence 

− Recalculation and validation against supporting evidence supplied by third parties. Including: 

• Verification of actual costs incurred and forecasted costs by reviewing supporting documentation on a 

selection basis to confirm the amount, period / scope covered and that the costs only relate to the HCC 

RNI 

• Verification of estimates based upon recalculation and verification of underlying assumptions to: 

– Regulatory charges where relevant 

– Cost estimates provided by third parties. 

− Internal labour was considered based upon a review of the reasonableness of the team structure and size, 

scheduled hours and position rates applied. 

2.2 Materiality 
When considering individual cost elements, GHD considers any cost under $1M (0.16% of total capital forecast) as 

immaterial.  

When considering cost elements that are supported by a large number of cost items, GHD has made a selection of 

the most material cost items. Where we have done so this is indicated in the body of the report. 
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3. Ausgrid’s HCC RNI scope 

The scope of the Ausgrid’s HCC RNI is detailed in the draft Project Deed to be executed with EnergyCo.  

The proposed solution developed by Ausgrid and accepted by EnergyCo is detailed in the Figure 1. 

 

Figure 1  Proposed HCC RNI Solution 

The scope includes: 

− 1GW of new renewable generation transfer capacity to be delivered in three phases: 

o Upper Hunter secondary systems modernisation that frees up currently available 350MW network 

capacity  

o Muswellbrook network rearrangement and Singleton to Kurri Kurri 132kV link (630MW cumulative) 

o Antiene 132kV switching station and Antiene to Singleton 132kV link (1GW cumulative) 

− 85km of existing Ausgrid transmission corridor to be upgraded with 132kV higher capacity lines between Kurri 

Kurri and Antiene STSS (9JH and 9PJ), between Sandy Creek STSS and Transgrid’s Muswellbrook BSP (95U 

(2) and 95M), and around nearby sites (95U, 955, KU12 and 6019) 

− Two new 132kV switching stations (Sandy Creek STSS adjacent to existing site and Antiene STSS near 

Hebden) 

− Two existing 132kV substation upgrades (Kurri Kurri and Rothbury) 
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− 15km of new underground fibre optic between Antiene STSS and Muswellbrook BSP 

− Replacing 30km of overhead fibre optic (OPGW) on existing 95Z overhead line between Berowra and 

Somersby. 

Further details the scope and the delivery activities: 

“Ausgrid’s solution involves the following activities, delivered in three stages: 

1. Secondary Systems Modernisation: 

− Upgrade of 132 kV feeder protection relays at various substations in the Upper and Lower Hunter Networks to 

meet contemporary compliance requirements with the National Electricity Rules; and 

− Upgrades of various substations in the Upper Hunter to enable Quality of Supply management. 

2. Muswellbrook Network Rearrangement including new Sandy Creek STSS: 

− Construction of a new 132 kV Sandy Creek subtransmission switching station (STSS) adjacent to our existing 

Muswellbrook site; 

− Rearrangement of the Muswellbrook 132 kV feeder network;  

− Rebuilding of 4 km of existing subtransmission line between Sandy Creek STSS and Muswellbrook Bulk 

Supply Point (BSP);  

− Singleton to Kurri 132kV link; and 

− Installation of approximately 30 km of optical fibre ground wire (OPGW) on existing overhead structures 

between Berowra and Somersby to provide a secure Ausgrid comms path between the HCC RNI and our 

Network Control Centre in Sydney. 

3. New Antiene STSS and lines: 

− Construction of a new 132kV Antiene STSS near Hebden; 

− Antiene STSS to Singleton 132kV link; and 

− Rebuilding of 81 km of existing subtransmission line to double or triple circuit between Kurri Subtransmission 

Substation (STS) and Antiene STSS, and reconfiguration of the underlying 66 kV network”. 2 

Note – this 81km during the assessment was revised to 85km 

  

 
2 Attachment 2.2 Development, Delivery, Operations and Maintenance P7 
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4. Sourcing strategy and procurement 

Ausgrid decided to retain overall project management responsibility for the project. This includes design elements, 

equipment sourcing through existing panel agreements and coordination / interface responsibilities between the 

five delivery packages that were awarded through competitive tendering processes. 

Ausgrid’s description of the procurement process and key controls for tendering of delivery packages is consistent 

with industry practice.  

The deliverables retained by Ausgrid would be sourced from existing panel contracts, including the:  

− Engineering Services Panel – Contracts with top-tier engineering firms on the east-coast of Australia who 

provide specialist engineering advice in the electrical, civil and structural, geotechnical and mechanical design  

− Overhead Services Panel – Consisting of Genus, Service Stream and other contractors 

− Civil Works Panel – A number of tier three contracting firms that have long standing relationships and proven 

delivery capability in Ausgrid substations and more broadly across the Ausgrid network.  

4.1 Ausgrid retained responsibilities 
Based upon the delivery strategy, retained Ausgrid responsibilities include: 

Project management 

− Project management 

− Procurement 

− Environmental approvals and land acquisition 

− Design (Brownfield substations and transmission lines). 

Transmission substations 

− Termination and commissioning of Fibre Kiosk 

− Electrical installation and commissioning 

− Remote end protection upgrades 

− Power quality metering at various sites 

− Contractor commissioning oversight. 

Transmission mains 

− Transformer cable terminations 

Upper Hunter and Northern Regions 

− Substation technician support 
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− Relocation of approximately 20km of distribution assets 

− 11kV supply into Antiene 

4.2 Delivery packages and procurement 
Ausgrid has proposed a blended model for delivery, with Ausgrid retaining responsibility for the activities detailed 

in earlier section, and awarding five delivery packages as follows: 

Contract 1 – Transmission lines rebuild 

The contract for the 85km of transmission line rebuild and OPGW between Somersby to Berowra was awarded to 

Genus. This followed a competitive tender process of three organisations, narrowed from four that responded to 

the Expression of Interest (EOI). 

Contract 2 – Greenfield switching stations 

The contract for civil and electrical construction / commissioning and control room procurement for the Sandy 

Creek STSS and Antiene STSS was awarded to John Holland. This followed a competitive tender process of three 

organisations, narrowed from four that responded to the EOI. 

Contract 3 – Underground fibre optic 

The contract for underground fibre laying was awarded to Service Stream. This followed a competitive tender 

process of two organisations. 

Contracts 4 and 5 – Civil works at brownfield substations 

The contracts for civil works at brownfield substations at Kurri Kurri and Rothbury was awarded to Gongues. This 

followed a competitive tender process of five organisations. 

In a number of cases Ausgrid has taken the opportunity to seek reduced pricing on existing panel agreements 

where the procurement volume warranted a price check. 

4.3 Sourcing strategy and procurement conclusion 
The sourcing strategy selected is considered appropriate given the level of infrastructure activity with many 

organisations in the power sector moving away from Engineering Procurement and Construction (EPC) contracts 

to retaining some degree of central risk management through D&C or Incentivised Target Cost arrangements. 

The summary of procurement / tender activities provided by Ausgrid indicates the presence of appropriate market 

testing for the five delivery packages. 
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6.14.4 Other costs conclusion  
Other costs relate to progressing regulatory approvals, legal and insurance costs. 

Legal and insurance estimates are supported by external estimates and advice. 

6.15 Ausgrid direct and indirect capex forecast 
conclusion 

The base forecast for direct and indirect costs are based upon:  

− The outcomes of competitive tendering processes that Ausgrid have undertaken for delivery packages related 

to transmission lines and substations, with tenders based upon a detailed scope definition 

− The cost of free issue equipment related to these delivery packages based upon existing, or refreshed panel 

agreements 

− Estimated cost for compensation for affected lots and land acquisition costs is supported by an estimate by 

JLL 

− Labour costs related to Ausgrid retained areas of responsibility based upon phased team labour rates 

including appropriate oncosts. Refer section 7 

The base estimate elements are supported by tender outcomes or reasonable estimates that draw upon the scope 

definition and supported price estimates. The estimate reflects the scope at its current level of definition and are 

required to deliver the project scope or to reduce risk.  





 

GHD | Ausgrid | 12658376 | Independent Verification and Assessment 44 

. 

 

Figure 3 $2022/23 All-inclusive labour rates cap comparison 

Source - July 2022, CutlerMerz benchmarking exercise of NSW DNSP ANS labour rates 

A comparison of these rates updated by WPI 3.2% to end of December 2024 compared to the rates used in the 

forecast indicates the following. 
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7.4 Community & social engagement 
The forecast labour costs to September 2028 of $16.8M was developed by Turner & Townsend using first 

principles cost estimating and Ausgrid internal labour rates. The cost is based on Ausgrid's Community & 

Stakeholder Engagement Plan included within the Commitment Deed. The forecast community & social team 

consists of an average of 12 monthly FTEs and comprises: 

– Stakeholder Engagement Manager 

– Communications Manager 

– Community Engagement Lead 

– Community Engagement Coordinator 

– First Nations Manager 

– First Nations Officer 

– Land and Property Access Manager 

– Acquisition Manager x 2 

– Property Coordinator x 2 

– Social License Lead. 

The forecast community & social labour costs were agreed to the supporting spreadsheet. The team structure for 

community and social engagement is considered appropriate for the project streams objectives, noting the 

presence of acquisition staff inflating the FTE numbers. 

Figure 6 presents the phased team profile. 
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8. Risk provisions 

Different categories of project risks are present during project phases and the ability to manage the outcomes 

diminishes over time. Under a lump sum EPC contract, the contractor is responsible for risk management, and 

they will include risk provisions within their tendered prices. Reliance is placed upon competitive tendering process 

to help ensure that this provisioning is reasonable. 

The HCC RNI capital forecast includes a risk provision of $48.0M which represents 9.5% of the total capital 

forecast excluding the IP fee (EnergyCo component). 

Based upon the Ausgrid Risk Contingency Summary 20 March 2025 provided to GHD risk provision was based 

upon a two-step process: 

− Ausgrid conducted risk workshops to develop a qualitative risk register using actual costs provided by Ausgrid 

SMEs which represent the extent of likely financial outcome of each risk after the identified controls and 

treatment actions have been undertaken 

− The completion of a quantitative analysis utilising Monte Carlo simulation based upon schedule range 

analysis. This produces a probability range of estimates with Ausgrid presenting P50 values in the projects risk 

register. In scope range analysis a predetermined percentage of the project Base Schedule (e.g. 10%) will be 

added to the project base schedule across the board to scenario model the impact. 

Based upon analysis of the build-up of the capital forecast detailed above, it does not include general risk 

provisioning. Risk provisioning is considered prudent based upon the retained responsibilities detailed in section 

4.1 and the large number of interfaces that needs to be managed detailed in their Interface and Third-Party 

Agreements response. 

From a high-level perspective risks present would include: 

– Price changes driven by market movements 

– Program risks such as weather 

– Regulatory risks 

– Community risks 

– Interface risks 

– Productivity assumptions risk 

– Latent conditions 

– Design changes 

– Access 

– Construction / stringing methodology. 

These risks are considered appropriate and are reflected in the projects risk register with a summary of high rated 

risks presented below. 
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Figure 8  Concept of improving accuracy with increased scope definition (source: Contingency Guidelines Engineers 
Australia 2nd Edition) 

“Contingency allowances are often included in a cost estimate to allow a RIT-T proponent to take into account 

uncertainty in the costs of a credible option. If a contingency allowance is included in a cost estimate for a credible 

option, the RIT-T proponent must explain:  

− The reasons and basis for the contingency allowance, including the particular costs that the contingency 

allowance may relate to, and  

− How the level or quantum of the contingency allowance was determined”8. 

  

 
8 AER Application Guidelines RIT-T October 2023 P 58 
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10. Benchmarking 

GHD attempted to benchmark the Ausgrid’s HCC RNI capital estimate against the AEMO’s updated TCD Tool for 

a top-down assessment. The TCD Tool generates an early-stage high-level project cost estimates in a 

deterministic fashion, compiling capex estimates of various elements of network infrastructure. The TCD Tool is 

used to ensure the NEM ISP is supported by high-quality cost estimates for electrical transmission networks. The 

TCD Tool does this by assembling varieties of required network elements from a database of network 

infrastructure asset building blocks described at Class 5 level to match the given scope of work and adjusts the 

compiled capital estimate to reflect project specific attributes and risk exposures based on user inputs. The TCD 

Tool Class 5b and 5a estimates provide a ±50% and ±30% range of accuracy respectively. 

The TCD Tool is not a distribution network infrastructure capex estimating tool and its database does not contain 

standardised asset building blocks that are granular and bespoke to match specific description of predominantly 

distribution network solutions proposed for HCC RNI. Therefore, GHD did not use the TCD Tool for benchmarking 

the overhead lines and the fibre optic communication lines included in the HCC RNI because of considerable 

difference between the proposed scope of work and the description in the available standardised asset building 

block in the TCD Tool. 

Further, while TCD Tool was used to benchmark the capex estimates of the station and underground power cable 

network elements of the HCC RNI, it should be viewed cautiously as a number of adjustments and assumptions 

were employed to translate the specification of these network elements as inputs of the TCD Tool. For example, 

the TCD Tool does not have cost information for establishing distribution size station or bench sites in its database, 

and hence the smallest available sizes were reduced to match the HCC RNI scope. Single line diagram of the 

stations along with brief description of the station site characteristics and underground power cable route 

characteristics were referred to compile the capex estimate in the TCD Tool. 

Finally, the following estimating parameters were considered to benchmark these HCC RNI network elements: 

− TCD Tool estimates were compiled at Class 5b level, i.e., front-end estimate using the high-level conceptual 

project information as it would be available at the beginning stage of the project or network solution 

development 

− The indirect costs component of the capex estimate generated by the TCD Tool was ignored because this 

component is designed to be calculated for the entire HCC RNI in the TCD Tool 

− Only the relevant and equivalent cost items included in the Ausgrid capex estimate were used for this 

benchmarking (i.e., free issue plant and material costs, greenfield subcontract value, brownfield subcontract 

value, design contract value, testing and commissioning cost etc. for the relevant sites). 

The resulting benchmark difference between the Ausgrid proposed capex estimate and the TCD Tool output, from 

top-down assessment, is shown in the following table. 










