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1 Executive Summary 

This paper has been prepared in order to comply with Clause 5.6.2 of the National Electricity Rules 

(the NER), which includes the application of the Regulatory Test.  It will provide a basis for Endeavour 

Energy to consult with Rules Participants and interested parties to examine options for the supply of 

electricity to the Marsden Park Industrial Precinct. 

There are interdependent projects in this area and these have been identified as two separate, but 

linked, activities.  The projects are: 

1. PR596 Establishment of Marsden Park Residential 132/11kV Zone Substation Stage 1 (Board 

approved in June 2013) 

2. PR674 Marsden Park Industrial Capacity Limitations (this proposal) 

This document describes in detail Item 2 above, Marsden Park Industrial Capacity Limitations. The 

outcomes that are sought from this project are to: 

 Meet customer requirements for supply capacity in the short, medium and long term. 

 Provide flexibility to enable long-term secure supply at a time dictated by the rate of 

development. 

 Provide for staged development to minimise the risk of underutilised assets. 

 Minimise the Present Value of Costs of the staged development. 

Four options were considered to achieve these outcomes, namely; 

Option 1: Establish a permanent South Marsden Park Zone Substation (from the outset). 

Option 2a: Establish a substation in two stages: Stage 1 involving the provision of a single 

transformer and permanent 11kV switchroom with one radial 132kV transmission Feeder 

21J followed by the establishment of a full 132/11kV substation and the remaining 

transmission feeder to be installed at a later date that would be dictated by the pace of 

development. 

Option 2b: As per option 2a without 132kV feeder circuit breaker and busbar. 

Option 3: Establish a substation in two stages: Stage 1 involving the provision of a mobile 

132/11kV zone substation followed by the establishment of the permanent 132/11kV 

zone substation at a later date that would be dictated by the pace of development. 

Option 4: Establish a substation in two stages: Stage 1 involving the provision of a mobile 33/11kV 

zone substation followed by the establishment of the permanent 132/11kV zone 

substation at a later date that would be dictated by the pace of development. 

Option 3 is the preferred option as it best achieves the required project outcomes and particularly 

minimises the Present Value of Costs. 

 The total funding approval required for the preferred option for Stage 1 is estimated to 

be $22.6m 

 The Present Value of Costs (Option 3 combined Stage 1 and Stage 2) over the asset life 

is estimated to be $41.8m 
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 The Net Present Value (NPV) of the project (Option 3 combined Stage 1 and Stage 2) is 

estimated at $16.7m 

The system requirement date for the works is summer 2016. The works are required to be completed 

by this date to enable the initial and future industrial lot releases to be connected.  

This project is an integral part of the implementation of the network strategy to supply power to the 

Marsden Park, Marsden Park Industrial, Marsden Park North and Schofields West Precincts within 

the North West Growth Centre.  

Endeavour Energy will assess each of the build options in accordance with the Environmental 

Planning and Assessment Act 1979.  The final option will be determined after consideration of 

responses to the Consultation Paper and the outcomes of the environmental assessment and 

associated community consultation. 

. 
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2 Introduction 

The 551 hectare Marsden Park Industrial Precinct known as Sydney Business Park in the North West 

Growth Centre was released under the Department of Planning and Infrastructure’s Precinct 

Acceleration Protocol (PAP) following application from Marsden Park Developments Pty Ltd, the 

majority landowner, in November 2008. The precinct was rezoned in November 2010.  

Correspondence between Sydney Business Park developer and Endeavour Energy has occurred on 

a regular basis. This documentation outlines the need for the proposed works and details some of the 

background on the type of development expected in this area. 

Options canvassed in this document are considered to be “new large distribution assets” as defined 

by the National Electricity Rules. 

This document comprises the following: 

 A discussion of the regulatory context in which this project will be carried out; 

 A description of existing supply limitations in the area under consideration; 

 Discussion of the Planning or Supply Security Standards that are applicable to a network of the 

scale under consideration; 

 An assessment of the ultimate electrical load that can be expected to be realised when the area 

has become fully developed and is mature; 

 A description of options considered to be appropriate to meet the long term forecast demand 

profile of the area; 

 A discussion of the technical and environmental considerations taken into account when 

assessing the available options; 

 An economic cost effectiveness analysis of each option, in accordance with Section 5.6.2(g) of the 

National Electricity Rules, to “identify options that satisfy the regulatory test”. 
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3 Context 

In proposing the installation of new large distribution assets, there is a backdrop of relevant regulatory 

considerations that need to be satisfied.  These include the following: 

3.1 National Electricity Rules Requirements 

In October 2012 the AEMC made a final rule in response to the Distribution Network Planning and 

Expansion Framework rule change proposed by the Ministerial Council on Energy. Obligations 

imposed on DNSPs included the requirement to carry out the new Regulatory Investment Test – 

Distribution (RIT-D). Endeavour Energy is required to apply the RIT-D to investment projects that 

meet certain criteria that are submitted for approval after 1 January 2014. 

The AER published the “Regulatory investment test for distribution – Application Guidelines” on 23 

August 2013. Transition arrangements are explained in these guidelines under Section 1.2.2 

Commencement of the RIT-D: 

After 1 January 2014, projects will be assessed under the RIT-D instead of the Regulatory Test, 

unless by 31 December 2013: 

 a NSP has commenced assessing the projects under the Regulatory Test; and 

 the NSP has submitted a list of those projects to the AER 

Under cl. 11.50.5(e) of the NER, we may determine that project/s have not commenced assessment 

under the Regulatory Test. We consider that an NSP has commenced assessing a project under the 

Regulatory Test if, before 1 January 2014, it has: 

 Published a project evaluation under the former regulations; or 

 Identified the project in a published Distribution Annual Planning Report (DAPR); or 

 Released a Request for Information; or 

 Commenced an option analysis for the project under the Regulatory Test.   

Based on these conditions, this project is considered to be a transition project.  Hence this options 

paper will comply with pre 1 January 2014 obligations in the National Electricity Rules described 

below. 

Endeavour Energy is registered with AEMO as a “Distribution Network Service Provider” (DNSP) 

under the National Electricity Rules (NER) and consequently all of its assets are deemed to be 

distribution assets.  As a result, Endeavour Energy’s operations are governed by the NER and 

Section 5.6.2, Network Development, is particularly relevant.   

Where a network constraint has been identified, paragraph 5.6.2 (e) requires that the Distribution 

Network Service Provider must “….notify any affected Registered Participants and AEMO of these 

limitations and advise those Registered participants and AEMO of the expected time for undertaking 

the proposed corrective action ……”, 

Paragraph (f) further requires that, except for new small distribution assets, the DNSP “,,,, must 

consult with affected Registered Participants, AEMO and interested parties on the possible 

options….to address the projected  limitations of the relevant distribution system….”, prior to the 

making the report in paragraph 5.6.2(h) of the rules.   
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This NIO report will form the basis of a Consultation Paper that is intended to satisfy the requirements 

of paragraphs 5.6.2 (e) and (f). 

Paragraph (h) of the NER states that “…. The relevant Distribution Network Service Provider… must 

prepare a report that is to be made available to affected Registered Participants, AEMO and 

interested parties which:  

(1) includes an assessment of all identified options… 

(2) includes details of the preferred proposal including:  

(i) its economic cost effectiveness… 

(ii) the consultations conducted …… 

(3) summarises the submissions from the consultations and  

(4) recommends the actions to be taken 

 

Paragraph (g) of the NER requires that the DNSP carry out economic cost effectiveness analysis of 

possible options to identify options that satisfy the regulatory test. 

The Australian Energy Regulator published its final decision on the Regulatory Test (version 3) 

together with Application Guidelines in November 2007.  The test is to be applied in relation to new 

network investments estimated to require a total capitalised expenditure in excess of $1 million, and 

does not apply to the replacement of assets. Public consultations are required for total capitalised 

expenditure in excess of $10 million. 

According to the Regulatory Test, an augmentation satisfies this test if it meets either the regulatory or 

the market benefits limb –  

Regulatory limb - in the event the option is necessitated principally to meet the service 

standards linked to the technical requirements of schedule 5.1 of the rules or in applicable 

regulatory instruments – the option minimises the present value of the costs of meeting those 

requirements compared with alternative option(s) in a majority of reasonable scenarios;  

or 

Market benefits limb - in all other cases – the augmentation maximises the expected net 

economic benefit to all those who produce, consume and transport electricity in the national 

electricity market compared to the likely alternative option(s) in a majority of reasonable 

scenarios. Net economic benefit equals the present value of the market benefit less the 

present value of costs. 

The costs include the capital, operating and maintenance costs for the new asset(s). The calculation 

of the net present value of cost has been performed with appropriate sensitivity analysis as per the 

following requirements of the Regulatory Test: 

Reasonable scenarios under this test must encompass sensitivity testing on key input variables. 
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3.2 Design, Reliability and Performance Licence Conditions 

The mandated design, reliability and performance licence conditions, which came into effect on 1 

August 2005 and amended on 1 December 2007, require an N-1 security standard for zone 

substations with a maximum forecast demand of greater than 10MVA. 

This means that the network is designed such that the loss of any one element at times of peak 

demand will not result in loss of load for greater than one minute.  In the case of zone substation 

transformers, should this security standard be predicted to be exceeded (by forecast data), then any 

network augmentation is planned to occur prior to the situation where the load on any transformer will 

exceed its cyclic rating for more than 1% of the year.  The application of these standards is intended 

to ensure an appropriate level of security for urban networks.  The amount of demand exceeding the 

stated “N-1” standard is generally termed “Load at Risk”.  The amount of “N-1” capacity is often 

referred to as “Firm Capacity”. 

Schedule 1 in the Licence Conditions has been repealed by the Minister for Energy and the changes 

will take effect on 1 July 2014. The preferred option in this business case is to establish an initial “N” 

supply to the industrial park and is as such not affected by N-1 supply security standards. The timing 

of N-1 requirements for NPV analysis has been based on the 10MVA currently stated in the licence 

conditions for option comparison purposes.  

3.3 Environmental Planning and Assessment Act 1979 

The Environmental Planning and Assessment Act 1979 (the Act) defines two approval processes 

depending on whether a proposal, or components of it, is considered an “activity” (addressed under 

Part 5 of the Act) or a “development” (Part 4 of the Act).  

In December 2007 the NSW Government gazetted under the Environmental Planning and 

Assessment Act, 1979, the State Environmental Planning Policy (Infrastructure) 2007. The aim of this 

Policy is to facilitate the effective delivery of infrastructure across the State.  

Under “Section 41 Development permitted without consent”    

(1) “Development for the purpose of an electricity transmission or distribution network may be 

carried out by or on behalf of an electricity supply authority or public authority without consent 

on any land…” 

The Policy’s definition of an “electricity transmission or distribution network” includes the following 

components: 

(a) above or below ground electricity transmission or distribution lines (and related bridges, 

cables, conductors, conduits, poles, towers, trenches, tunnels, ventilation and access 

structures) 

(b) above or below ground electricity kiosks or electricity substations, feeder pillars or 

transformer housing, substation yards or substation buildings… 

Since Endeavour Energy is an “Electricity Supply Authority” as defined in this Policy, Endeavour 

Energy will not need to seek Local Council approval for components of projects (i.e buildings) formerly 

requiring approval under Part 4 of the Act. All works are therefore considered to be an ‘activity’ for the 

purposes of the Act and are required to be assessed in accordance with the provisions of Part 5. 

Endeavour Energy is the determining authority under Part 5 of the Act. 
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The Act requires a determining authority to consider whether a proposal is likely to result in a 

“significant” impact on the environment having particular regard to the requirements of Clause 228(2) 

of the Environmental Planning and Assessment Regulation 2000.  If the impact is considered to be 

“significant” and Endeavour is the determining authority (and the proponent), Part 3A of the Planning 

Act applies and an Environmental Assessment must be prepared as the primary means of identifying 

and assessing the environmental impacts of the proposal.  The Director General of the Department of 

Planning issues requirements relating to the form and content of the Environmental Assessment.  The 

Department assesses the Environmental Assessment and the Minister makes a determination 

regarding the approval of the project.  There are a series of requirements relating to stakeholder 

consultation and exhibition of the Environmental Assessment.    

If the impacts of a proposal are not considered to be “significant”, a determining authority must still 

consider the environmental effects of a proposal.  

3.4 Electromagnetic Fields  

At present, the regulations of 50/60Hz electromagnetic fields are assigned to the Australian Radiation 

Protection and Nuclear Safety Authority (ARPANSA). The Statutory Rules, passed in 1999, 

recommend a maximum of 1000mG (100T) for residential exposure in Australia, which is based on 

the latest general international public guidelines that have been set by the World Health Organisation. 

These guidelines state that, for a full day occupational exposure, the electric field should be no 

greater than 10kV/m and the magnetic field 500T, and similarly, a general public exposure limit has 

been set at 5kV/m and 100T.  

Endeavour Energy Planning policy 9.2.5 states that: 

“all assets shall be designed to achieve compliance with the National Health and Medical Research 

Council (NHMRC) Interim Guidelines on Limits of Exposure to 50/60Hz Electric and Magnetic Fields 

… all electrical network assets should be designed to minimise Electric and Magnetic Fields (EMF) 

exposure to the public and employees as far as is practicable at reasonable cost…” 

Similarly, the NHMRC states that: 

“members of the general public should not be exposed on a continuous basis to unperturbed rms 

magnetic flux densities exceeding 0.1 mT. This restriction applies to areas in which members of the 

general public might reasonably be expected to spend a substantial part of the day. Exposures to 

magnetic flux densities between 0.1 and 1.0 mT (rms) should be limited to a few hours per day. When 

necessary, exposures to magnetic flux densities in excess of 1 mT should be limited to a few minutes 

per day.  

Hence, it can be concluded that the extended public exposure on premises other than roadways, such 

as easements and other reserves should not exceed 100T. Shielding of magnetic fields may be 

required where these levels may be exceeded. 
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The area under consideration currently has no electrical infrastructure except along Richmond Rd. 

The Marsden Park area is currently supplied by Riverstone and Schofields Zone Substations with 

11kV distribution cross zone links with Rooty Hill and South Windsor Zone Substations. The existing 

network has been designed for predominantly rural and low density customers.  Therefore, any new 

development in the area will require major network upgrades, including a new zone substation and 

sub transmission infrastructure. 

 

Figure 2 – Marsden Park Industrial Precinct 

Endeavour Energy has developed a strategic area plan for electricity supply in the North West Sector 

that involves establishing a 132kV sub-transmission network and associated zone substation 

throughout the sector.  Establishing a new zone substation in the Marsden Park Industrial Precinct is 

in accordance with the strategic area plan. South Marsden Park ZS will supply power not only to the 

precinct but also provide network support to the surrounding areas. 

The existing transmission supply arrangement is shown in Figure 3. 

A Statement of Network Need (SNN) has been developed for this project and is included as Appendix 

1.  
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Figure 3 – Existing Transmission Supply Arrangement 

4.2 Network Constraints 

The principal network constraint is that the site is a greenfield site with essentially no existing 

electrical infrastructure, transmission or distribution, adequate to service the power requirements of 

the proposed Sydney Business Park development. The Marsden Park Industrial area is currently 

supplied by Riverstone and Schofields Zone Substations with a cross zone tie to Rooty Hill Zone 

Substation. Notwithstanding this, two developer funded contestable 11kV feeders and an existing 

11kV feeder from Schofields Zone Substation will supply up to 6MVA of capacity into the Marsden 

Park Industrial Precinct. A further 2MVA of capacity will be available from an existing feeder from 

Rooty Hill Zone Substation once the developer funded contestable distribution feeders are 

commissioned. 

Schofields Zone Substation has sufficient capacity to service the development in the short to medium 

term. Due to the geographic remoteness from Marsden Park (approximately 7km by road) and at a 

cost of approximately $5M for each 4.5MVA feeder, the cost of installing sufficient distribution feeder 

capacity for anything more than the short term requirements is considered prohibitive. 
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The establishment of Marsden Park Zone Substation to the north of the development area will supply 

further capacity into the area. However, this will not be established in time to meet the short term 

requirements of the development.  

The Load at Risk in summer for 11kV feeders with respect to a design rating of 240A is shown below 

in Table 1. The table shows only 11kV feeders adjacent to the Marsden Park Industrial Precinct. 

Summer load is considered as it presents the greatest load at risk on these feeders. Table 1 

highlights the limited distribution capacity from the adjacent 11kV feeders.  

 

Zone 
Substation 

Feeder 
Summer Load 

(2012/13) 
(Amps) 

Load at 
Risk 

(MVA) 

Voltage 
Regulation 

(%) 

Exceeds 
Planning 

Standards 
>240A or 
>3.5%1 

Riverstone A052 150 Nil 5.3 YES 

Schofields SC1238 200 Nil 6.1 YES 

Rooty Hill T884 203 Nil 4.3 YES 

Non Compliances / Load at 
Risk 

0 Feeders > 
240A 

Nil 3 Feeders 
>3.5% 

3 Non 
Compliances

Table 1 – Summer Load at Risk for Distribution Feeders  

Note:  

1. Endeavour Energy Standard SDI501 recommended normal urban voltage limit for the 11kV and 22kV urban 
networks  

The transmission network performance load summary for the adjacent 33kV network is shown in 

Table 2. The existing 33kV transmission feeder 458 to Riverstone Zone Substation is overloaded 

under an outage of feeder 444. To reduce the feeder load on feeder 458, the 33kV busbar at 

Riverstone is split and one section of 33kV busbar is supplied from feeder 441 supplied by Quakers 

Hill. Table 2 highlights the available transmission capacity from the adjacent 33kV feeders under 

these fault conditions.  

 

Fault Nil 4441 458 Rating 
Year of 
Result 

4411 S/B 16.51   17 2022/23 

444 23 X 32.3 42 2022/23 

458 Tee to 
Riverstone1 9.2 16.5 0.1 19 2022/23 

Table 2 – 33kV Transmission Loads and Rating Summary 
Note:  

1.  The 33kV busbar is split at Riverstone ZS during outage of Feeder 444. 
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4.3 Potential for Growth 

The Marsden Park Industrial Precinct is located within the North West Growth Centre and was 

rezoned in April 2010 for industrial / commercial use. The precinct has direct access to the M7 

Motorway and access to Richmond railway stations via Garfield Rd. The NSW Government has 

announced the intersection of South St and Richmond Rd as a potential public transport corridor into 

Marsden Park for the northwest rail link. Marsden Park Developments Pty Ltd owns over 200 hectares 

of land at the centre of the precinct where it has begun the establishment of the Sydney Business 

Park. The precinct area has been accelerated by the State Government’s Precinct Acceleration 

Protocol (PAP) and Employment Lands Development Program (ELDP). 

Endeavour Energy has received load applications within the Marsden Park Industrial Precinct as 

listed in Table 3 and shown in Figure 4. The existing load applications total is 16.6MVA. When fully 

developed the precinct is expected to have a maximum demand of 45MVA to 50MVA.   

 

Application No. Load Developer Comments 

UIS0640 & UIL4010 0.55MVA 
Sydney 

Business Park 
Under Construction - Bunnings 

ENL1768 1.3MVA Winten Future - 250 Residential lots 

ENL1897 2.3MVA Pace 
Future -Industrial enquiry corner of  
Richmond Rd and South St 

ENL1929, UIS0666, 
UIS0668 

1.45MVA 
Sydney 

Business Park 
Under Construction - McDonalds, Shell, 
Masters and Costco 

UIS0667, UCL5863 
& UIL4219 

2MVA 
Sydney 

Business Park 
Under Construction - IKEA New 11kV 
distribution feeder from Schofields ZS 

ENL2061 9MVA 
Sydney 

Business Park 
Future - two major distribution centres 
(7MVA) and (2MVA) 

Total 16.6MVA   

Table 3 – Existing Load applications for the Marsden Park Industrial Precinct 
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Figure 4 – Existing Load applications for the Marsden Park Industrial Precinct 

A sales lot forecast has been provided by Sydney Business Park as shown in Table 4. It is expected 

that the land use will be a mix of manufacturing, warehouses, general industrial and low to medium 

residential use.  

The load forecast has been developed based on load density of 40VA/m2 for floor space area which 

experience shows is typical of this type of development. Sydney Business Park has indicated the 

forecast target land sales will be 15ha per year. 

 

A preliminary load forecast based on current available information is shown in Table 4. 
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Business 
 Land 
Area  

 Floor 
Space  

Opening  MVA 
Cumulative 
MVA 

Bunnings (UIL4010)  33,450  13,678  Jan‐14  0.55  0.5 

IKEA (UIL4219)  76,060  26,000  Jul‐14  1.04  1.6 

McDonalds (UIS0666)  3,000  520  Jul‐14  0.02  1.6 

Shell (UIS0666)  3,000  500  Jul‐14  0.02  1.6 

Masters (IUIS066)  34,920  13,221  Aug‐14  0.53  2.2 

Known Plumbing  4,100  1,000  Sep‐14  0.04  2.2 

Known Storage  22,000  11,000  Sep‐14  0.44  2.6 

Committed Recycling  32,000  10,000  Dec‐14  0.40  3.0 

Known Supermarket  6,000  2,000  Dec‐14  0.08  3.1 

Known Industrial  64,000  28,000  Mar‐15  1.12  4.2 

Committed Industrial  7,000  3,000  Aug‐15  0.12  4.4 

Distribution Centre 1 (ENL2061)      Jan‐16  2.0  6.4 

Distribution Centre 2 (ENL2061)      Jan‐16  7.0  13.4 

Costco (UIS0668)  59,830  18,109  Jun‐16  0.72  14.1 

Known Bulky Goods  39,120  20,000  Jun‐16  0.80  14.9 

Forecast Industrial 1  30,000  14,000  Jul‐16  0.56  15.4 

Forecast Industrial 2  30,000  14,000  Oct‐16  0.56  16.0 

Forecast Industrial 3  120,000  56,000  2017  2.24  18.2 

Future Forecast Industrial2 150,000  2018  2.25  20.5 

Future Forecast Industrial  150,000  2019  2.25  22.7 

Future Forecast Industrial  150,000  2020  2.25  25.0 

Future Forecast Industrial  150,000  2021  2.25  27.2 

Future Forecast Industrial  150,000  2022  2.25  29.5 

Future Forecast Industrial  150,000  2023  2.25  31.7 

Future Forecast Industrial  150,000  2024  2.25  34.0 

Future Forecast Industrial  150,000  2025  2.25  36.2 

Future Forecast Industrial  150,000  2026  2.25  38.5 

Future Forecast Industrial  150,000  2027  2.25  40.7 

Future Forecast Industrial  150,000  2028  2.25  43.0 

Future Forecast Industrial  150,000  2029  2.25  45.2 

Future Forecast Industrial  150,000  2030  2.25  47.5 
Notes:  1 – Committed customer’s sales up to 2016  

2 – Future land sales beyond 2018 are based on the developers project forecast land sales of 15ha per year. 

Table 4 – High Growth Sydney Business Park Forecast 

It is expected that the load will ultimately reach up to 45MVA. Depending on the exact land use and 

the market conditions, the load could change quickly. Endeavour Energy has received a spot load 

application of 7MVA for a robotic distribution centre. There is also potential for large load applications 

such as cold storage or data centre facilities within the business park.  

The network investment preferred option should be flexible enough to modify the network solution if 

the Sydney Business Park forecast either achieves or does not realise its full sales potential. As such, 

a low growth load forecast based on the land sales rate of approximately 7.5ha per year is presented 

and shown in Table 5. Both the high growth and low growth forecasts are used to analyse the network 

investment options. 
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Business 
 Land 
Area  

 Floor 
Space  

Opening  MVA 
Cumulative 
MVA 

Bunnings (UIL4010)  33,450  13,678  Jan‐14  0.41   0.4  

IKEA (UIL4219)  76,060  26,000  Jul‐14  0.78   1.2  

McDonalds (UIS0666)  3,000  520  Jul‐14  0.02   1.2  

Shell (UIS0666)  3,000  500  Jul‐14  0.02   1.2  

Masters (IUIS066)  34,920  13,221  Aug‐14  0.40   1.6  

Known Plumbing  4,100  1,000  Sep‐14  0.03   1.6  

Known Storage  22,000  11,000  Sep‐14  0.33   2.0  

Committed Recycling  32,000  10,000  Dec‐14  0.30   2.3  

Known Supermarket  6,000  2,000  Dec‐14  0.06   2.3  

Known Industrial  64,000  28,000  Mar‐15  0.84   3.2  

Committed Industrial  7,000  3,000  Aug‐15  0.09   3.3  

Distribution Centre 1 (ENL2061)      Jan‐16  2.00   5.3  

Distribution Centre 2 (ENL2061)      Jan‐16  7.00   12.3  

Costco (UIS0668)  59,830  18,109  Jun‐16  0.54   12.8  

Known Bulky Goods  39,120  20,000  Jun‐16  0.60   13.4  

Forecast Industrial 1  30,000  14,000  Jul‐16  0.42   13.8  

Forecast Industrial 2  30,000  14,000  Oct‐16  0.42   14.3  

Forecast Industrial 3  120,000  56,000  2017  1.68   15.9  

Future Forecast Industrial2 75,000  2018  1.05   17.0  

Future Forecast Industrial  75,000  2019  1.05   18.0  

Future Forecast Industrial  75,000  2020  1.05   19.1  

Future Forecast Industrial  75,000  2021  1.05   20.1  

Future Forecast Industrial  75,000  2022  1.05   21.2  

Future Forecast Industrial  75,000  2023  1.05   22.2  

Future Forecast Industrial  75,000  2024  1.05   23.3  

Future Forecast Industrial  75,000  2025  1.05   24.3  

Future Forecast Industrial  75,000  2026  1.05   25.4  

Future Forecast Industrial  75,000  2027  1.05   26.4  

Future Forecast Industrial  75,000  2028  1.05   27.5  

Future Forecast Industrial  75,000  2029  1.05   28.5  

Future Forecast Industrial  75,000  2030  1.05   29.6  
Notes: 1 – Committed customers and forecast industrial sales up to 2016  
2 – Future land sales beyond 2018 are based on the developers project forecast land sales of 7.5ha per year. 

Table 5 –Low Growth Sydney Business Park Forecast 

It has been estimated that future developments in the Marsden Park area will generate up to 110-

134MVA of demand as shown in Table 6 below. 

Stage 1 of Marsden Park Zone Substation was subject to a separate business case and was Board 

approved in June 2013. Due for commissioning in 2015, it expected to supply up to 2400 lots within 

the Marsden Park Residential Precinct. Stage 2 of the Marsden Park Zone Substation development 

will be initiated when development has reached a level at which the risk of loss of supply becomes 

unacceptable. 
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Release Area Number of 

Residential 

Dwellings 

Land Use Potential Load 

(MVA) 

Marsden Park Industrial 

(551Ha) 
1200 

Significant  industrial land 

Mixed use employment 
45- 50 

Marsden Park North 4,000 Predominantly residential 10-20 

Marsden Park Residential 10,000 Residential scheduled lands 45- 50 

Schofields West 2000 Residential scheduled lands 10-14 

Total   110-134 

Table 6 – Overall Load Estimate of Study Area 
 

4.4 Long Term Network Strategy 

Endeavour Energy has developed a long-term supply strategy for the North West Sector as previously 

indicated and this is contained in Special Report S073, “North West Sector Area Study”. The 

establishment of Marsden Park and South Marsden Park 132/11kV Zone Substations are in line with 

the supply strategy outlined in that report. The report also outlined the possibility of establishing a 

33kV transmission network in the North West sector. Adding an additional 33kV network to the North 

West sector creates an additional sub transmission layer and would require additional 132/33kV 

transmission substations in strategic locations. Zone substations costs are marginally more for 

132/11kV 45MVA as against a 33/11kV 50MVA. The 33kV network will also require additional real 

estate to house a 132/33kV transmission substation. The report concluded the establishment of a 

33kV network throughout the northwest sector was not a cost effective solution and the preferred 

transmission supply is 132kV transmission. 

Neighbouring precincts of Riverstone and Schofields are expected to grow significantly as further lots 

are released. These include the rezoned areas of Riverstone, Riverstone West, Alex Avenue, 

Schofields, Marsden Park North and West Schofields. Marsden Park North and West Schofields 

precincts have been marked as future growth centre areas (Figure 1) and are part of the Marsden 

Park and South Marsden Park Zone Substation supply catchment areas.  

Due to recent load applications (ENL2061) within the Marsden Park Industrial Precinct, the forecast 

demand growth in the short to medium term is higher than the original Sydney Business Park 

projection. As such, the medium term supply strategy for the greater Marsden Park area is currently 

being reviewed. If any significant industrial load is connected to Stage 1 Marsden Park Zone 

Substation there will be an unacceptable load at risk on a single transformer. The Board-approved 

Stage 1 Marsden Park Zone Substation will require augmentation to provide N-1 security. Marsden 

Park Stage 2 would require an earlier than expected commissioning in 2016 and up to four (4) or five 

(5) distribution feeders of approximately 4-5kms in length to supply the Marsden Park Industrial load 

in the medium term. The feeders can only exist in the Richmond Rd corridor and will have associated 

technical and timing issues to meet the industrial precinct medium term load demands. More than four 

feeders in the one corridor will have excessive derating factors that will compound once more feeders 

are installed to overcome the derating. When South Marsden Park Zone Substation is fully 

commissioned, these distribution feeders will become obsolete. The extra non recoverable costs of 

these feeders make this option non-viable. The alternative network investment option is to establish 
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South Marsden Park ZS Stage 1 in the industrial precinct and delay the construction of Stage 2 

Marsden Park ZS until the pace of residential development dictates. This would allow large load 

customers to connect without significant contestable 11kV distribution feeder investment. 

4.5 Environmental Issues 

Environmental issues that are likely to impact on supply to the Marsden Park Industrial Precinct and 

surrounds include: 

 The management of additional transformer noise. 

 Visual impacts associated with the establishment of additional electricity assets. 

 The increased public exposure to electromagnetic fields (EMF) due mainly to the installation of 

additional subtransmission capacity into the area and management of the public perception of the 

issues associated with this. 

The project will be managed to comply with all aspects of the Environmental Planning and 

Assessment Act 1979.  

Relevant stakeholders will be identified and managed in accordance with corporate stakeholder 

management and communications policies. 
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5 Project Design Requirements 

Based on the previously identified network constraints and the context within which the project is to be 

carried out, the following factors have been identified as key to meeting the project purpose. All of 

these factors need to be addressed for each identified option, and the ideal project outcome is 

intended to satisfy all of these requirements: 

 Meet customer requirements for supply capacity in the short, medium and long term. 

 Reliability – ensuring customers receive appropriate levels of reliability in alignment with customer 

expectations and reliability standards outlined in the Licence Conditions. 

 Minimise the Present Value of Costs of the staged development. 

 Provide flexibility to enable long term secure supply at a time dictated by the ratio of development. 

 Long Term Network Strategy – the solution must support and be supported by the long-term plan 

for network development in the area. 

 Environmental Feasibility – ensuring that the project does not result in a worse environmental 

impact than currently exists. Where this is not possible, the project must aim to minimise the 

additional environmental impact. 

 Technical Suitability – all relevant design standards must be met.  

 Network Utilisation – Provide for staged development to minimise the risk of underutilised assets. 

 Network Safety – the proposed solution does not present any future safety issues for operations 

and maintenance personnel or members of the public. It addresses any identified current safety 

concerns. 
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6 Options 

6.1 Do Nothing 

The Do Nothing option is not considered viable for this development as this is a “greenfield” industrial 

development.  

The “Do Nothing” option does not change the risk profile at the existing surrounding zone substations.  

and does not provide a viable connection point to allow further precinct growth The expected ultimate 

load demand will be in excess of the firm substation capacity and consequently will not meet 

Endeavour Energy supply planning and voltage regulation standards. This option will not therefore be 

considered further. 

6.2 Demand Management Strategy to Reduce Load 

Endeavour Energy investigates non-network option options for all major projects in accordance with 

the National Electricity Rules (NER) Chapter 5. The NER states that all major distribution network 

capital investment projects must have non-network (demand management) options investigated for all 

projects above $5million and that pass the screening test for non-network options. 

The investigation found that there is insufficient scope for demand reduction to overcome the 11kV 

system constraint in order to defer the construction of the new South Marsden Park Zone Substation. 

Details of the investigation are included in Appendix 2.  

6.3 Utilising the existing network  

There is no opportunity to off-load the majority of this capacity to adjacent parts of the network due to 

geographical separation and capacity constraints at the closest alternative sources. The closest 

alternative sources are the 11kV networks emanating from Riverstone, Schofields and Rooty Hill 

Zone Substations located 9km, 6.8km and 7km by road respectively. It has been calculated that 

approximately 8MVA of capacity will be initially supplied from the surrounding zone substations 

through developer funded 11kV distribution feeder works from Schofields Zone Substation. However, 

to service the development beyond the initial stages a new zone substation and sub transmission 

infrastructure is required. Development of 11kV distribution feeders from Schofields ZS beyond the 

initial lot release would create underutilised distribution feeders once the zone substation is required 

and established. 

Riverstone and Rooty Hill Zone Substations are considered too remote to effectively supply the 

anticipated demand at 11kV as the site is located more than 6 km from the existing substations.  

Utilising the existing 11kV network from Rooty Hill is limited to approximately 2MVA and is not a 

viable option due to physical feeder length and associated voltage regulation issues. This strategy is 

considered non-viable in the medium to long term and will not be considered further. 

Stage 1 Marsden Park Zone Substation to be established under project PR596 is located 4.5km from 

the Marsden Park Industrial Precinct. Developing distribution feeders from Marsden Park Zone 

Substation would result in the advancement of Stage 2. As outlined in previous Network Investment 

Options paper PR596, Stage 2 involves the second transformer and additional 132kV and 11kV 

switchgear and a second 132kV transmission feeder from Schofields to Marsden Park Zone 

Substation at an approximate cost of $18.4 million. This cost does not include the four (4) or five (5) 

distribution feeders required to service industrial loads until 2020. These contestable 11kV distribution 
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feeders would cost approximately $3 - $4 million each. The total cost of this strategy would be $33m - 

$39m. Development of 11kV distribution feeders from Marsden Park Zone Substation for the medium 

term supply into Marsden Park Industrial Precinct would create very long and underutilised distribution 

feeders once the South Marsden Park Zone Substation is required and established. As such, it is not 

a viable option in the medium to long term and will not be considered further. 

6.4 Build Options 

The area under consideration is a “greenfield” development. Based on the growth potential outlined in 

section 4.3, five main build options are considered to address the medium and long term capacity 

limitations. Four of the five build options utilise a staged approach. The staging of the project will 

create an N network security arrangement in the medium term. This network supply risk will be 

alleviated when Stage 2 of the project is commissioned. It is anticipated that Stage 2 will be required 

by 2019/20 however, this will be kept under review in light of actual load growth.  

Each of the build options has some common components. A comparison of the cost of each option 

sharing the components is shown in Table 7. 

6.4.1 Transmission Lines 

As previously outlined in Section 4.4 Long Term Network Strategy the established option for 

transmission supply to the North West Sector study area is 132kV. All options outlined below share 

the common requirement of a 132kV transmission line from Schofields Zone Substation to South 

Marsden Park Zone Substation site. 

A number of potential 132kV transmission feeder routes from Schofields to South Marsden Park ZS 

have been identified and investigated. Some routes involving portions of Richmond and Schofields Rd 

were not suitable or considered a contingency option due to the proposed concurrent road works by 

Roads and Maritime Services (RMS). The timing needs to provide sub transmission lines into Sydney 

Business Park do not match the RMS road widening works proposed along Schofields Rd and South 

St. 

To minimise the project risk associated with gaining easements for the proposed sub transmission 

lines, it is proposed to run parallel to and overlap with Transgrid easements where possible. 

The preferred transmission feeder configuration has been determined by considering easement costs 

and relative costs of overhead and underground feeders, recognising that easement costs are 

reduced with an underground configuration. 

The operation of this 132kV feeder at 11kV initially has been considered, however depending on load 

growth, it is likely that the capacity provided by this option would be exhausted by the time the feeder 

could be established. The overall network solution should deliver a long term staging plan for the 

Marsden Park Industrial Precinct. As such operating the 132kV transmission at 11kV in the medium 

term does not provide a flexible or scalable solution to provide capacity for future connections. 

6.4.2 Option 1 Establishment of a Permanent South Marsden Park 132/11kV Zone Substation 

This option involves the construction of an outdoor style 132/11kV 45MVA firm capacity substation on 

a site supplied by the proponent (Figure 5). 

 Establishment of a 132kV feeder 21J from Schofields Zone Substation to South Marsden Park 

Zone Substation via underground tails with overhead construction. 
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 Establishment of a second 132kV feeder 21L from Marsden Park Zone Substation to South 

Marsden Park Zone Substation. 

 Establishment of a new 132/11kV outdoor zone substation with 2 x 45MVA transformers, and 

provision for a future third transformer. 

This option allows for the medium and long term needs of the Marsden Park Industrial Precinct. 

The total capital nominal outlay for this option is $44.4million. 

Details of this option are included as Appendix 3. 

 

 

Figure 5 Option 1 proposed 132kV Transmission feeder arrangement 
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Figure 6 Option 1 proposed Single Line Diagram 132kV Transmission feeder arrangement 

6.4.3 Option 2a (Stage1 and 2) Establish South Marsden Park Stage 1 – 132/11kV Zone 
Substation followed by Establishment of South Marsden Park Stage 2 132/11kV Zone 
Substation 

This option involves the construction of an outdoor style 132/11kV 45MVA capacity substation in two 

stages on a site agreed with the development proponent. 

Option 2a Stage 1 includes: 

 Establishment of a new 132/11kV outdoor zone substation with 1 x 45MVA transformer and 

busbar with provision for a future second and third transformer. 

 Establishment of a radial 132kV feeder 21J from Schofields Zone Substation to South 

Marsden Park Zone Substation. 

 Construction of a permanent control building that will accommodate one section of 11kV 

switchboard and auxiliary equipment. 

This option provides an N security for the sub transmission and zone substation elements. Limited 

backup can be provided at the distribution level subject to feeder loading at the time of an unplanned 

contingency. 

Implementation of the second stage of this option will be required when load growth is such that the 

risk of non-supply becomes unacceptable. 
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Option 2a Stage 2 includes: 

 Establish the second 132kV feeder 21L from Marsden Park Zone Substation to South 

Marsden Park Zone Substation. 

 Augment the existing Stage 1 132/11kV outdoor zone substation with second 45MVA 

transformer. 

 Augmentation of the control building, which will accommodate the complete 11kV switchboard 

and auxiliary equipment with provision for up to twenty 11kV distribution circuit breakers. 

The total capital nominal outlay for Stage 1 is $28.6 million. 

The total capital nominal outlay for Stage 2 is $18.3 million. 

Details of this option are included as Appendix 4. 

6.4.4 Option 2b (Stage 1 and Stage 2) 

This option is as per option 2a Stage 1 with the following modifications: 

Option 2b Stage 1 includes: 

 Establishment of a new 132/11kV outdoor zone substation with 1 x 45MVA tail ended 

transformer with no 132kV feeder CB and Busbar. 

This option provides an N security for the sub transmission and zone substation elements. Limited 

backup can be provided at the distribution level subject to feeder loading at the time of an unplanned 

contingency. 

Option 2b Stage 2 includes: 

 Establish the second 132kV feeder 21L from Marsden Park Zone Substation to South 

Marsden Park Zone Substation. 

 Augment the existing Stage 1 132/11kV outdoor zone substation with second 45MVA 

transformer. 

 Augmentation of the control building, which will accommodate the complete 11kV switchboard 

and auxiliary equipment with provision for up to twenty 11kV distribution circuit breakers. 

The total capital nominal outlay for Stage 1 is $27.5 million. 

The total capital nominal outlay for Stage 2 is $19.6 million  

Details of this option are included as Appendix 5. 
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Figure 7 Option 2 & 3 proposed 132kV Transmission feeder arrangement 
 

 

Figure 8 Option 2 & 3 proposed Single Line Diagram 132kV Transmission feeder arrangement 
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6.4.5 Option 3 (Stage 1 and Stage 2) Establish South Marsden Park 132/11kV Mobile Zone 
Substation followed by Establishment of Permanent South Marsden Park 132/11kV 
Zone Substation 

Option 3 involves the establishment of a mobile 132/11kV zone substation followed by the permanent 

zone substation. Due to the pace of development it is proposed a 132/11kV mobile zone substation 

initially be installed on the site supplied by the proponent while the permanent zone substation is 

constructed when required. The site supplied by the proponent is adequate to house the mobile zone 

substation while the permanent zone substation is constructed. 

The existing 132/11kV mobile substation is currently in service in Oran Park and will be available 

early 2017. Procurement of a second 132/11kV mobile will be required to meet forecast time frame. 

Option 3 Stage 1 includes: 

 Establishment of a radial 132kV feeder 21J from Schofields Zone Substation to South 

Marsden Park Zone Substation 

 Establishment of a new mobile 132/11kV outdoor zone substation with 1 x 15MVA transformer  

This option provides an N security for the sub transmission and zone substation elements. Limited 

backup can be provided at the distribution level subject to feeder loading at the time of an unplanned 

contingency. 

The mobile substation will comprise of an incoming 132kV transformer breaker, a 132/11kV 15MVA 

transformer with provision for up to four 11kV distribution feeders.  

The mobile substation is to be located outside of the permanent substation build area and would have 

a separate safety enclosure thus not impeding future construction of the permanent substation.  This 

will be subject to environmental assessment 

One new 11kV feeder will be established as part of South Marsden Park Mobile Zone Substation to 

allow a limited 11kV backup under contingency. The additional three 11kV feeders would be 

established as required by development over the ensuing 4 to 6 years. 

Option 3 Stage 2 includes: 

 Establish the second 132kV feeder 21L from Marsden Park Zone Substation to South 

Marsden Park Zone Substation. 

 Establishment of a new 132/11kV outdoor zone substation with 2 x 45MVA transformers, and 

provision for a future third transformer. 

The total capital nominal outlay for Stage 1 is $22.6 million  

The total capital nominal outlay for Stage 2 is $30.8 million  

Details of this option are included as Appendix 6. 

The permanent South Marsden Park will be commissioned using a second sub transmission feeder 

21L. Once the 11kV feeders are transferred from the mobile substation to the permanent substation 

the first feeder 21J can be disconnected from the mobile substation and connected to the permanent 

substation.  
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Mobile Zone Substation 

Utilising a mobile zone substation at Marsden Park Industrial Precinct allows the flexibility of not 

providing a permanent zone substation if the Sydney Business Park does not realise the majority of 

the load as outline in the forecast in Section 4.3. The Transmission line built under this project would 

be used in Stage 2 of the Marsden Park Zone Substation establishment. 

Endeavour Energy has deployed a 132kV mobile substation at Oran Park which will become available 

in 2017. The use of this mobile substation does not enable supply to the initial stages of the 

development. The purchase of a second mobile substation, under this project, will establish a fleet of 

two 132kV mobile substations which will provide additional flexibility to defer the establishment of a 

permanent 132/11kV zone substation in the North West and South West sectors.  

Both the North West and South West growth centres are largely serviced by 132kV feeders and the 

current long term strategy is to establish multiple new zone substations at 132kV in these growth 

areas. There is an opportunity to minimise future capital expenditure to service these greenfield areas 

by utilising 132kV mobile zone substations.  

A review of the 10 year SAMP and other future release areas indicate that for a fleet of two mobile 

substations there are 6 candidate locations in the next 10 years and 9 candidate locations in the 10-

20 year timeframe. The exact timing and need of these will depend on developer activity.  

The financial benefit of these future deferrals has not been included in the financial evaluation of this 

option. 

6.4.6 Option 4 (Stage 1 and Stage 2) Establish South Marsden Park 33/11kV Mobile Zone 
Substation followed by Establishment of Permanent South Marsden Park 132/11kV 
Zone Substation 

Option 4 proposes the establishment of Endeavour Energy’s existing 33/11kV mobile substation 

initially followed by the establishment of a permanent 132/11kV zone substation when required by 

load growth. The mobile substation is currently in service at Jordan Springs and is supplied from a tee 

connection to 33kV feeder 441 from Quakers Hill (Figure 9). 

The section of 33kV feeder 458 from Riverstone Zone Substation to Tee is overloaded under an 

outage of feeder 444 Riverstone Zone Substation to Hawkesbury. If there is a fault on feeder 444, 

both Riverstone 33kV and 11kVbusbar will be split and transformer No. 2 within Riverstone ZS can be 

supplied from Quakers Hill Feeder 441. Refer to Section 4.2. The extra load supplying the Marsden 

Park Industrial Precinct via Feeder 441 will cause an overload on Feeder 441 under an outage of 

Feeder 444.  A requirement of the proposed Option 4 is to augment feeder 458 Riverstone to Tee. 

This will allow feeder 458 to supply both Riverstone transformers under an outage of 444 and 

negating the need to split the busbar and supply Riverstone via Quakers Hill Feeder 441. Refer to 

Section 4.2 Table 2 for Transmission network load summary. 

Option 4 Stage 1 includes: 

 Establishment of a radial 132kV feeder 21J from Schofields Zone Substation (Connect to 33kV 

feeder 441 via tee – Figure 9 & 10) to South Marsden Park Zone Substation 

 Installation of the existing 33/11kV 22MVA Mobile No.1 

 Augment 33kV Feeder 458 (5.6km Riverstone to Tee) to 42MVA (Figure 11) 
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 Construction of a temporary 33kV tee extension from feeder 444 along Schofields Rd to 

Schofields Zone Substation and connect to new established feeder 21J 

This option provides an N security for the sub transmission and zone substation elements. Limited 

backup can be provided at the distribution level subject to feeder loading at the time of an unplanned 

contingency. 

Option 4 Stage 2 includes: 

 Establish the second 132kV feeder 21L from Marsden Park Zone Substation to South 

Marsden Park Zone Substation. 

 Establishment of a new 132/11kV outdoor zone substation with 2 x 45MVA transformers, and 

provision for a future third transformer. 

In line with the North West supply strategy the conversion of the existing two 33kV feeder corridors to 

132kV transmission for the potential future rebuild of Riverstone Zone when required.  

Option 4 proposes to augment existing feeder 458 within this 33kV corridor. This option contains a 

risk of stranded assets if the 33kV feeder corridors are augmented and then converted to 132kV 

within the next 5 to 10 years. 

The total capital nominal outlay for Stage 1 is $20.4 million  

The total capital nominal outlay for Stage 2 is $31.0 million. 

Details of this option are included as Appendix 7. 

 

 

Figure 9 Option 4 proposed Single Line Diagram 33kV Transmission feeder arrangement 
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Figure 10 Option 4 proposed 132kV Transmission feeder arrangement constructed and 
operated at 33kV 

 

Figure 11 Option 4 Augment existing 33kV feeder 458 from Riverstone to Tee 
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Summary of Build Option Costs 

A summary of the build options 1 to 4 components cost in real 2013/14 dollars is shown in 
Table 7 below. 
 

Costs (real 
13/14 dollars) 

Option 1 
Option 2a 
Stage 1 

Option 2b 
Stage 1 

Option 3  
Stage 1 

Option 4 
Stage 1 

Zone 
Substation 

$16,613,021 $11,211,646 $10,211,646 $5,511,646 $473,914 

132kV Feeder 
21J 

$14,893,354 $14,893,354 $14,893,354 $14,893,354 $14,893,354 

132kV Feeder 
21L 

$8,598,625 - - - - 

33kV Augment 
Feeder 458 

- - - - $3,007,732 

Distribution 
Costs 

$995,000 $995,000 $995,000 $995,000 $995,000 

Total (real 
13/14 dollars) 

$41,100,000 $27,100,000 $26,100,000 $21,400,000 $19,370,000 

Total nominal 
dollars 
(includes CPI) 

$44,400,000 $28,600,000 $27,500,000 $22,580,000 $20,350,000 

Table 7 – Summary of the Build Options components cost in real 2013/14 
dollars 
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7 Option Comparison 

The options proposed will provide sufficient capacity in the Marsden Park Industrial Precinct and 

assist in implementation of the medium and long term supply strategy for the North West Sector.  

The build options were assessed against the objectively measurable service standards discussed in 

Section 5. 

The proposed establishment of South Marsden Park Zone Substation was investigated and assessed 

based on technical suitability and ability to meet the medium and long term network and customer 

requirements as well as total project costs.  The comparative nominal costs of the five options 

considered are as follows: 

Option 1   Establishment of Permanent Substation in 2017   $44.4 million  

Option 2a (Stage 1) Establishment of Staged 1 Permanent Substation in 2016  $28.6 million  

Option 2a (Stage 2) Establishment of Stage 2 Permanent Substation in 2020  $18.3 million 

Option 2b (Stage 1) Establishment of Mobile Substation  in 2016   $27.5 million 

Option 2b (Stage 2) Establishment of Permanent Substation in 2020   $19.6 million 

Option 3 (Stage 1) Establishment of Mobile Substation  in 2016   $22.6 million 

Option 3 (Stage 2) Establishment of Permanent Substation in 2020   $30.8 million 

Option 4 (Stage 1) Establishment of Mobile Substation  in 2016   $20.4 million 

Option 4 (Stage 2) Establishment of Permanent Substation in 2020   $31.0 million 

Option details are included in Appendices 2 to 13.  All of the considered options meet the project 

requirements; however, the staging of the construction offers a number of advantages, including: 

(i) The opportunity to defer capital expenditure 

(ii) The ability to respond more quickly to the proposed development timetable if required. 

(iii) The mobile portions will be portable and relocatable and can be reused at other South 

West or North West Sector substation locations as development progresses throughout 

various parts of the growth area.  

It is expected that the mobile will be used in various locations throughout the North West and South 

West growth centres after the commissioning of Stage 2. Potential 132kV Mobile locations in the next 

10 year period include Box Hill, Catherine Field, Riverstone West, Leppington North, Austral and 

Oakdale (Near Horsley Park). In making a financial comparison of the options, this has been 

accounted for by recognising a recovery of the depreciated value of the mobile substation following 

the completion of Stage 2. This does include the financial benefit from deferring CAPEX on future 

zone substations that a second mobile substation allows. 
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7.1 Technical Considerations 

The ultimate South Marsden Park ZS will have a firm capacity of 45 MVA when fully commissioned.   

A number of technical factors were considered for each of the build options. 

Fault Levels 

Fault levels on the 132kV & 11kV busbars have been calculated and are within the maximum fault 

levels recommended in SDI501 Network Configuration. The calculated fault levels are shown in 

Appendix 8. 

Reliability 

The Australian Energy Regulator (AER) will introduce the Service Target Performance Incentive 

Scheme (STPIS) for NSW electricity distributors from 2014/15. The scheme will encourage 

continuous improvement by offering financial incentives or penalties based on improvements or 

deterioration in performance from target levels set at the start of the regulatory period. Ongoing 

analysis will be conducted to assess the reliability impact of the preferred option. STPIS will be 

dependent on customer number based metrics and as such the industrial precinct will not attract large 

penalties. 

Options 2, 3 and 4 propose an “N” security configuration for the sub transmission and zone substation 

in the medium term. Any unplanned outages will incur a customer interruption time of “Best practice 

repair time”. The following table outlines the potential risk to reliability under these options. 

 

Network Element Probability of failure Consequence 

132kV transmission 1 in 50 years 2-3 day repair time 

Transformer 1 in 100 years 4 week repair time 

Note: Limited distribution capacity 2-3MVA available to backup in the event of an emergency 

Table 8 – “N” Security Potential Risk to Reliability 
 

Step and Touch Potential 

Concrete poles are considered to be electrically conductive.  Where concrete poles are required on 

the line to obtain top loading strength, any hazardous step and touch potentials that may exist on the 

poles under fault conditions can be managed to safe levels (Refer AS7000) by adequately earthing 

affected poles. 

All Options will require the use of a number of concrete poles. 

7.2 Environmental Consideration 

An environmental assessment of the build options will be carried out in accordance with statutory 

requirements outlined in Section 3.3 of this report.  

A Preliminary Environmental Assessment has been prepared for the proposed substation site.  The 

study did not identify any major constraints that would prohibit the construction of a permanent or 

mobile substation on the land.  Based on preliminary inspection of the site and studies already 

undertaken the establishment of South Marsden Park ZS is considered feasible from an 

environmental perspective 
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The results of a preliminary environmental assessment are included in Appendix 11. 

7.2.1 Electromagnetic Fields 

The 132kV transmission feeders will contain sections of line that will be either overhead or 

underground circuits. The overhead transmission will be of a 132kV delta line post construction. The 

electromagnetic field strength was calculated on the maximum rating of the feeder 145MVA with a 

minimum clearance of 10.1m from ground level and conductor spacing of 1.25m between phases. 

The resultant EMF graph in Figure 12 shows that under the minimum clearance scenario the EMF 

value will be less than the maximum allowable of 100mG.  

The underground cables will be a single circuit feeder configuration. The calculation is based on the 

standard buried depth, cables in trefoil configuration and a minimum setback of 5 metres from the 

property line. The load modelled is 145MVA, which is the maximum feeder rating. The resultant EMF 

graphs for single circuits are shown in Figure13. The graphs show that EMF value will be less than 

the maximum allowable of 100mG.  

 

 

Figure 12 – Maximum EMF Calculation for overhead 132kV delta line post construction 
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Figure 13 – Maximum EMF Calculation for underground 132kV single circuit construction 

7.2.2 Stakeholder Management 

There are a number of stakeholders that may be affected by this project. Their needs and issues need 

to be managed such that the project will not be adversely affected. A preliminary stakeholder 

management plan has been prepared and is included in Appendix 12. The plan recommends that 

detailed consultation takes place with residents in the immediate vicinity of the proposed substation 

as well as those on streets where transmission establishment will take place. 

With the approach recommended in the plan, it is suggests that the technically feasible options can be 

achieved. 
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7.3 Financial Evaluation and Regulatory Test 

A financial evaluation was carried out for each option.  Details of the evaluation include calculations of 

the following parameters: 

Net Present Value (NPV) ($) 

Present Value of Costs ($) 

Internal Rate of Return (IRR) (%) 

Discounted Payback Period (years) 

Capital Expenditure (Not including land) ($) 

A summary of the results for each option are shown in Appendix 10.  Cost estimates for all options for 
this project are shown in Appendix 9. 

Clause 5.6.2 (g) of the National Electricity Rules states that: 

“Each Distribution Network Service Provider must carry out an economic cost effectiveness 
analysis of possible options to identify options that satisfy the regulatory test, while meeting 
the technical requirements of schedule 5.1 … ” 

As such the regulatory test is applicable to the build options outlined in section 6.4.  

The Net Present Value and the Present Value of Costs were calculated for all South Marsden Park 

build options outlined in section 6.  Refer to Table 10 below for results of the calculations, which 

include sensitivity analysis as required by the Regulatory Test.  

A financial analysis has been performed based on the Sydney Business Park forecasts shown in 

Section 4 Tables 4 and 5. Both the high and low growth scenarios have been analysed. It is 

considered that he low growth scenario is the most probable. However, the solution will require a 

degree of flexibility to allow future growth if the high growth scenario dictates. Based on a low growth 

scenario, Option 3 minimises the present value of costs. This option allows the flexibility to implement 

Stage 2 as the pace of development dictates. The analysis assumes that the procured cost of the 

mobile substation will be recovered at the end of Stage 1. The mobile will then become available for 

use in an alternate growth area listed in section 6.4.4. 

The timing of the second Stage 2 is outlined in Table 9 below. 

 

Stage 2 

Commissioning 
Option 1 Option 2a Option 2b Option 3 Option 4 

High Growth N/A 2017 2017 2017 2017 

Low Growth N/A 2020 2020 2020 2020 

Table 9: Stage 2 timing for each build option 
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Option 1 

Option 2a 
Stage 1 & 2 

Option 2b 
Stage 1 & 2 

Option 3 
Stage 1 & 2 

Option 4 
Stage 1 & 2 

Total Capital Outlay (Nominal $m) 
44.4  46.9  47.1  53.4  51.4 

Net Present Value ($m) Low Growth 13.9  15.6  15.9  16.7  15.8 

High Growth 32.6  32.6  32.7  33.0  31.6 

Average Annual O&M * ($m) 
1.27  1.06  1.06  1.07  1.13 

Variability of capital outlay (+/- percent) 
10%  10%  10%  10%  10% 

Present Value of Costs  
($ million)          

Base Case  
Low Growth 43.8  42.8  42.6  41.8  42.7 

High Growth 44.4  44.5  44.4  44.0  45.5 

High Capital 110% 
Low Growth 47.6  46.4  46.1  45.2  46.2 

High Growth 48.1  48.2  48.1  47.7  49.3 

Low Capital 90% 
Low Growth 40.1  39.2  39.0  38.3  39.1 

High Growth 40.6  40.7  40.6  40.3  41.7 

High O&M1 120% 
Low Growth 43.8  42.8  42.6  41.8  42.7 

High Growth 44.4  44.5  44.4  44.0  45.5 

Low O&M1 80% 
Low Growth 43.8  42.8  42.6  41.8  42.7 

High Growth 44.4  44.5  44.4  44.0  45.5 

High Discount Rate 10% 
Low Growth 41.0  39.3  39.0  38.0  38.5 

High Growth 41.4  41.2  41.1  40.6  41.7 

Low Discount Rate 6% Low Growth 48.2  48.0  47.9  47.4  48.8 

  High Growth 49.0  49.4  49.3  49.2  51.1 

1 O&M refers to Operating and Maintenance Costs and includes an allowance for Fault and Emergency. 

Financial Analysis based on real 2013/14 dollars 
Table 10: Results of Present Value of Costs Calculations 
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7.3.1 Regulatory Test Outcome 

Option 3 “Establish South Marsden Park 132/11kV Stage 1 Mobile Zone Substation followed by Stage 

2 establishment of the permanent South Marsden Park 132/11kV Zone Substation”, which includes 

the cost of establishing the mobile substation and the future expenditure to establish the permanent 

substation minimises the Present Value of Costs under both the low and high growth scenarios. This 

strategy meets the requirements of the Regulatory Test.  Note that the calculation of Present Value of 

Costs allows for the completion of Stage 2 to occur in 2019/20, which is dependent on the developer 

meeting all anticipated lot release milestones and subsequent selling and occupation of the 

developed lots  

7.4 Option Comparison Table 

An assessment of the build option was considered against the project requirements and is shown in 

Table 11. 

Requirement Option 1 
Option 2a 

Stage 1 & 2 
Option 2b 

Stage 1 & 2 
Option 3 

Stage 1 & 2 
Option 4 

Stage 1 & 2 

Provides short term N-1 

Supply Security  
Yes No No No No 

Provides long term N-1 

Supply Security 
Yes Yes Yes Yes Yes 

Licence Condition 

Compliance 
Yes Yes Yes Yes Yes 

Capital Cost (Stage 1 

Only Nominal $m) 
$44.4m $28.6m $27.5m $22.6m $20.4m 

Satisfies the Regulatory 

Test 
No No No Yes No 

NPV (Stage 1 & Stage 2 

Low Growth) 
$13.9m $15.6m $15.9m $16.7m $15.8 

Meets Demand Growth 

Long Term Network 

Strategy 

Yes Yes Yes Yes No 

Environmental Feasibility Feasible Feasible Feasible Feasible Feasible 

Addresses Identified 

Asset Condition Needs 
Yes Yes Yes Yes Yes 

Eliminates load at risk 

and voltage regulation 

problems of HVD feeders 

Yes Yes Yes Yes Yes 

Safety No Issues No Issues No Issues No Issues No Issues 

Table 11 – Comparison of Options 
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7.5 Preferred Option 

It is considered that Option 3 provides the best overall solution for both the low and high growth 

scenarios and minimises present value of costs to achieve identified design requirements and is the 

preferred option.  

A business case to implement Stage 2 of Option 3, to establish the permanent substation, will be 

developed at a later date, estimated to be in 2019/20 as the pace of industrial development dictates.  

A separate approval for Stage 2 will be sought at that time.   

The final option will be determined after the consultation process. 

All works associated with the preferred option will generally be in accordance with Endeavour Energy 

Standard SDI 501 “Network Configuration”. A technical specification of this option is found in 

Appendix 13. 
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8 Conclusion 

Significant medium to long term network constraints have been identified for South Marsden Park as 

a result of greenfield growth. Five build options to address this network constraint have been 

investigated. Load transfers, Demand Management and Local Generation cannot address the 

constraints identified due to the magnitude of load, and the timing requirements imposed by the 

development. A financial evaluation of the cost of build options has identified that Option 3 

Establishment South Marsden Park 132/11kV Mobile Zone Substation followed by the Establishment 

of the permanent South Marsden Park 132/11kV Zone Substation satisfies the Regulatory Test. 

The final option will be determined based upon responses to a Consultation Paper on this project and 

the outcomes of the environmental assessment conducted. A Final Report will be prepared on this 

option following the consultation paper. 
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9 Appendices 

Appendix 1 Statement of Network Need 

Appendix 2 Demand Management Feasibility Investigation 

Appendix 3  Build Option 1 Proposal 

Appendix 4  Build Option 2a Proposal 

Appendix 5  Build Option 2b Proposal 

Appendix 6  Build Option 3 Proposal 

Appendix 7  Build Option 4 Proposal 

Appendix 8 Fault Level Calculations 

Appendix 9 Cost Estimates 

Appendix 10 Financial Evaluation Summary 

Appendix 11 Preliminary Environmental Assessment 

Appendix 12 Preliminary Stakeholder Management Plan 

Appendix 13 Detailed Technical Specification (including Distribution Development Items) 
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Appendix 1  Statement Of Network Need 
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Appendix 2  Demand Management Investigation 
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Appendix 3 Build Option 1 Proposal 

A3.1 132/11kV ZS Option 1 132kV transmission Single Line Diagram 
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A3.1 Option 1 - 132/11kV ZS Single Line Diagram 
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A3.2 Option 1- 132/11kV ZS Zone Substation Proposed Layout  
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Appendix 4 Build Option 2a Proposal 

A4.1 132/11kV ZS Option 2a Stage 1 132kV transmission Single Line Diagram 
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A4.2 Option 2a- 132/11kV ZS Single Line Diagram 
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A4.3 Option 2a- 132/11kV ZS Zone Substation Proposed Layout  
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Appendix 5 Build Option 2b Proposal 

A5.1 132/11kV ZS Option 2b Stage 1 132kV transmission Single Line Diagram 

 



Marsden Park Industrial Capacity Limitations PR674 Network Investment Options Report  Page 63 of 104 
December 2013 

A5.2 Option 2b- Stage 1 132/11kV ZS Single Line Diagram 
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A5.3 Option 2b- 132/11kV ZS Zone Substation Proposed Layout  
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Appendix 6 Build Option 1 Proposal 

A6.1 Option 3- Stage 1 132kV transmission Single Line Diagram 
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A6.2 Option 3- Stage 1 132kV Mobile ZS Single Line Diagram 
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A6.3 Option 3- Stage 1 132/11kV Mobile ZS Zone Substation Proposed Layout  
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Appendix 7 Build Option 1 Proposal 

A7.1 33/11kV ZS Option 4 Stage 1 33kV transmission Single Line Diagram 
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A7.2 Option 4- 33/11kV ZS Stage 1 Single Line Diagram 
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A7.3 Option 3- Stage 1 33/11kV Mobile ZS Zone Substation Proposed Layout  
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Appendix 8 Fault Level Calculations 

Fault levels on the South Marsden Park Zone Substation 132kV & 11kV busbar have been calculated 

and are as shown in Table A8-1 & A8-2 as follows:  

PR 674 Option 1 
Two 45MVA Tx in parallel 

3 Phase-Earth Fault Level 1 Phase-Earth Fault Level 

kA MVA kA MVA 

Note: Normal Operation all 
Feeders are solid 

South Marsden Park ZS 132kV Busbar 

Feeder 21J & Feeder 2L in 
service (Normal Operation) 

12.4 2913 13.0 2980 

Feeder 21R & Feeder 21L in 
Service (Feeder 21J out) 

11.3 2586 11.0 2524 

Feeder 21R & Feeder 21J in 
Service (Feeder 21L out) 

9.1 2079 8.4 1929 

 South Marsden Park ZS 11kV Busbar 

Feeder 21J & Feeder 2L in 
service (Normal Operation) 

12.4 236 12.7 243 

Feeder 21R & Feeder 21L in 
Service (Feeder 21J out) 

12.2 233 12.7 241 

Feeder 21R & Feeder 21J in 
Service (Feeder 21L out) 

12.0 228 12.5 238 

Table A8-1 : PR 674 Sub Transmission Option 1 Details of System Fault Levels 

 
PR 674 Option 2 One 45MVA 
Tx 

3 Phase-Earth Fault Level 1 Phase-Earth Fault Level 

kA MVA kA MVA 

 Marsden Park Industrial ZS 132kV Busbar 

Feeder 2J in service (Normal 
Operation) 

9.1 2079 8.4 1929 

 Marsden Park Industrial ZS 11kV Busbar 

Feeder 2J in service (Normal 
Operation) 

6.3 121 6.5 123 

Table A8-2 : PR 674 Sub Transmission Option 2 Details of System Fault Levels 

 

PR 674 Option 3 
One 15MVA Tx 

3 Phase-Earth Fault Level 1 Phase-Earth Fault Level 

kA MVA kA MVA 

 Marsden Park Industrial ZS 132kV 

Feeder 2J in service (Normal 
Operation) 

12.7 2899 13.0 2962 

 Marsden Park Industrial ZS 11kV Busbar 

Feeder 2J in service (Normal 
Operation) 

5.6 106 5.7 108 

Table A8-3: PR 674 Sub Transmission Option 3 Details of System Fault Levels 

The fault levels on the 132kV and 11kV busbars are within the maximum fault levels recommended in 

SDI 501 Network Configuration.  
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Appendix 9  Cost Estimates 

Option 1 – Cost estimate shows a total project cost to establish permanent outdoor 132/11kV 45MVA Zone Substation of $44.4 million. 
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Option 2a Stage 1 – Cost estimate shows a total project cost to establish Stage 1 outdoor 132/11kV 45MVA Zone Substation of $28.6 million. 
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Option 2b Stage 1 – Cost estimate shows a total project cost to establish Stage 1 outdoor 132/11kV 45MVA Zone Substation of $27.5 million. 
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Option 3 Stage 1 – Cost estimate shows a total project cost to establish Stage 1 mobile 132/11kV 15MVA Zone Substation of $22.6 million. 
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Option 4 Stage 1 – Cost estimate shows a total project cost to establish Stage 1 outdoor 132/11kV 45MVA Zone Substation of $20.4 million. 
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Appendix 11  Preliminary Environmental Assessment 

A11.1 Preliminary Environmental Assessment 
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Appendix 12  Preliminary Stakeholder Management Plan 
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Appendix 13  Technical Specification 

A13.1 Transmission Lines  

Transmission line work required in this project includes: 

 Establishment of feeder 21J 132kV supply to South Marsden Park Zone Substation from 

Schofields ZS via underground 7tails from Schofields ZS and South Marsden Park ZS. Overhead 

construction shall be of a delta line post configuration. (Figure A13.1) 

 The proposed transmission feeder shall have a minimum continuous rating of 145MVA with an 

emergency rating of 245MVA. 

 The proposed feeder route has been assessed by Endeavour Energy as being a feasible 

proposal. Key Stakeholders will be consulted as per the Stakeholder Management Plan 

 

Figure A13.1 Stage 1 proposed 132kV Transmission feeder arrangement 
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The second stage of this project will establish the second feeder 21L 132kV supply to South Marsden 

Park Zone Substation from Marsden Park ZS via underground cable (Figure A9.2). 

 

 

Figure A13.2 Stage 2 proposed 132kV Transmission feeder arrangement 

A13.2 Substation Works  

Establish a mobile 15MVA transformer substation as detailed in the following Table A and Table B.  

The temporary assets are to be located outside of the future permanent substation footprint so not to 

interfere with future construction of the ultimate substation control building and transformer bays.  
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Table A 

132/11kV 15MVA South Marsden Park Mobile Zone Substation Plant Requirements 

Standard Zone Substation Single Line Diagram Custom Special by Transmission Substation Development. 
Refer to Single Line Diagram 

Required Installed Capacity - Initial 15MVA -1 x 15MVA Transformer 

Required Firm Rating N/A 

Transformer Details As per Table B – Transformer Details 

Minimum Fault Rating of 33kV Elements 40.0kA & curve 1 CB’s 

Minimum Rating of 132kV Feeder CB, Busbar and 
Bus-section CB 

1250A 

Required number of 132kV Feeder CB’s 1 

Required number of 132kV Bus-section CB’s N/A 

Ultimate number of 132kV Bus-sections N/A 

Minimum 132kV Transformer CB Rating 1250A (Standard asset so can be redeployed to other location) 

Ulimate number of 132kV Transformer CB’s N/A 

Minimum Fault Rating of 11kV Elements 20.0kA & curve 1 CB’s 

Minimum 11kV Transformer Bus-duct or Cable 
Rating 

2500A 

Minimum 11kV Transformer CB, Busbar and 

Bus-section CB Rating 

2500A 

Required 11kV Transformer CB Number 1  

Required 11kV Bus-section CB Number N/A 

Required 11kV Bus-sections 1 

Minimum 11kV Feeder CB Rating 630A 

Required number of 11kV Feeder CBs 2 (each capable of accepting two 1kV feeders in parallel) 

Minimum Number of 11kV CB’s per Bus-section 

and required Bus-section arrangement 

2 x CB’s to each section  

(each capable of accepting two 1kV feeders in parallel) 

Required Capacitor Bank Capacity Not Required 

Minimum SFU Rating 49.5MVA (45MVA x 110%)  

Required number of Auto Frequency Injection Cells 
& Rating 

1 x cell each with a minimum rating of 49.5MVA (45MVA x 
110%) 

Auxiliary Busbar 1 x bus-section and 1 x bus section switch 

 

  



Marsden Park Industrial Capacity Limitations PR674 Network Investment Options Report  Page 99 of 104 
December 2013 

 

Table B 

132/11kV 45MVA Transformer Details 

Minimum Continuous Rating at any Voltage Tap 15MVA 

Minimum Over-excitation Capability 30% 

Voltage Ratio on Nominal Tap 132/11kV 

Standard Tapping Range 132kV + (3 x 1.5%) – (17 x 1.5%)/11kV 

Minimum pu Impedance on 100MVA base at any Voltage 
Tap 

0.78pu  

Standard Vector Group Dyn1 (Star point of secondary winding earthed) 

 

Float voltage 

The float voltage at South Marsden Park Zone Substation will be set to 10.9kV to match Riverstone, 

Schofields and Rooty Hill networks 

Line Drop Compensation 

The Line Drop Compensation at South Marsden Park 132/11kV Zone Substation will be set to 0% 

Under Frequency Load Shedding  

System Operations Branch shall determine UFLS priorities between 11kV feeders.  

Capacitor banks  

There are no capacitor banks that are required to be installed under this project. Provision is to be 

made for the installation of capacitors at a later date.  

Protection 

The overall protection schemes shall be determined by the Protection Branch. Protection shall be 

applied in such a way as to conform to the National Electricity Rules taking into account Endeavour 

Energy protection practices and standards. This includes duplicate protection for all 132kV equipment 

in particular duplicate communications paths for 132kV feeder protection.  

11kV Duct Requirements 

Ducts will be required to exit the northern western and southern side of the Zone Substation. 

Provisions are to be made within the control building to accommodate 11kV cable exit points.  

 



Marsden Park Industrial Capacity Limitations PR674 Network Investment Options Report  Page 100 of 104 
December 2013 

A13.3 Distribution Works  

 New distribution feeders – Establish one (1) new 11kV feeder from the Zone Substation and 

connect them into the existing network as shown in the following Distribution Works Program 

(DWP) project items. The expected load and voltage drops are shown in Table 13.1. 

 Augment existing network – Augment existing overhead conductor that will become fault level 

exceeded by the establishment of South Marsden Park ZS as shown in the following DWP project 

items. 

Marsden Park Industrial precinct will require a significant number of dedicated feeders.  These 

feeders will be deemed as contestable work and will be funded by the developer.  The feeders will be 

designed and installed by the appropriate level of Accredited Service Provider. A small number of 

feeders will supply into the shared network and provision has been made in the project costs to allow 

for this to occur.  

 

 
Item No. 

 
Feeder Name/Item Description 

 
Predicted 

Initial Load
(Amps) 

 
Predicted 

Initial Load 
(MVA) 

 
Predicted 
Voltage 

Regulation 
(%) 

Cost 

MHN02663 Establish Feeder ‘Hollinsworth Rd’ 55 1 1 $115,000 

MHN02665 Fault Exceed Conductor/X Zone tie    $400,000 

MHN02677 HV Duct Installation    $480,000 

Total     $995,000 

Table13.1 – Proposed 11kV Feeder Loads and Voltage Regulation 
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Figure A13.1 Option 3 Proposed feeder arrangement at South Marsden Park 132/11kV Zone 
Substation 
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A13.3.1 Distribution Works in DWP Format
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