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Disclaimer 

This suite of documents comprises Transgridôs application of the Regulatory Investment Test for 

Transmission (RIT-T) which has been prepared and made available solely for information purposes. It is 

made available on the understanding that Transgrid and/or its employees, agents and consultants are not 

engaged in rendering professional advice. Nothing in these documents is a recommendation in respect of 

any possible investment.  

The information in these documents reflect the forecasts, proposals and opinions adopted by Transgrid at 

the time of publication, other than where otherwise specifically stated. Those forecasts, proposals and 

opinions may change at any time without warning. Anyone considering information provided in these 

documents, at any date, should independently seek the latest forecasts, proposals and opinions.  

These documents include information obtained from the Australian Energy Market Operator (AEMO) and 

other sources. That information has been adopted in good faith without further enquiry or verification. The 

information in these documents should be read in the context of the Electricity Statement of Opportunities, 

the Integrated System Plan published by AEMO and other relevant regulatory consultation documents. It 

does not purport to contain all of the information that AEMO, a prospective investor, Registered Participant 

or potential participant in the National Electricity Market (NEM), or any other person may require for making 

decisions. In preparing these documents it is not possible, nor is it intended, for Transgrid to have regard to 

the investment objectives, financial situation and particular needs of each person or organisation which 

reads or uses this document. In all cases, anyone proposing to rely on or use the information in this 

document should:  

1. Independently verify and check the currency, accuracy, completeness, reliability and suitability of that 

information  

2. Independently verify and check the currency, accuracy, completeness, reliability and suitability of 

reports relied on by Transgrid in preparing these documents  

3. Obtain independent and specific advice from appropriate experts or other sources.  

Accordingly, Transgrid makes no representations or warranty as to the currency, accuracy, reliability, 

completeness or suitability for particular purposes of the information in this suite of documents.  

Persons reading or utilising this suite of RIT-T-related documents acknowledge and accept that Transgrid 

and/or its employees, agents and consultants have no liability for any direct, indirect, special, incidental or 

consequential damage (including liability to any person by reason of negligence or negligent misstatement) 

for any damage resulting from, arising out of or in connection with, reliance upon statements, opinions, 

information or matter (expressed or implied) arising out of, contained in or derived from, or for any 

omissions from the information in this document, except insofar as liability under any New South Wales and 

Commonwealth statute cannot be excluded. 

Privacy notice 

Transgrid is bound by the Privacy Act 1988 (Cth). In making submissions in response to this consultation 

process, Transgrid will collect and hold your personal information such as your name, email address, 

employer and phone number for the purpose of receiving and following up on your submissions. 

Under the National Electricity Law, there are circumstances where Transgrid may be compelled to provide 

information to the Australian Energy Regulator (AER). Transgrid will advise you should this occur.  
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Transgridôs Privacy Policy sets out the approach to managing your personal information. In particular, it 

explains how you may seek to access or correct the personal information held about you, how to make a 

complaint about a breach of our obligations under the Privacy Act, and how Transgrid will deal with 

complaints. You can access the Privacy Policy here (https://www.transgrid.com.au/Pages/Privacy.aspx). 
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Executive summary 

We are applying the Regulatory Investment Test for Transmission (RIT-T) to options that: 

1. address a system strength Shortfall in the transmission network at Newcastle and Sydney West 

that is forecast to arise from 1 July 2025 and continue until 1 December 2025; and 

2. deliver system strength services to the NSW power system to meet standards set by AEMO from 2 

December 2025, including for the safe and secure operation of the power system (minimum level) 

and to facilitate the stable voltage waveform of new inverter-based renewable generators (efficient 

level). 

Publication of this Project Specification Consultation Report (PSCR) is the first step in the RIT-T process. 

This PSCR is accompanied by an Expression of Interest (EOI), seeking non-network options from potential 

System Strength Contractors to address system strength requirements in NSW (i.e. third party businesses 

that provide system strength services to Transgrid under a network support contract). 

This RIT-T examines network and non-network options to ensure compliance with system strength 

requirements of the NER and provide the greatest net economic benefit to the energy market.  

Identified need: meeting system strength requirements in NSW 

As the System Strength Service Provider for NSW we are required to make sufficient system strength 

available, as specified by AEMO, under NER: 

¶ Clause 11.143.15 to address the system strength Shortfall declared by AEMO from 1 July 2025 to 1 

December 2025 at Newcastle and Sydney West,1 and 

¶ Schedule 5.1.14 to provide the minimum and efficient levels of system strength forecast by AEMO at 

each of the NSW system strength nodes from 2 December 2025 into the future.2 

We have therefore commenced this RIT-T to assess options to ensure the above NER requirements are 

met. We consider that this will enable us to identify the optimal solution to meet both the short-term and 

long-term needs. 

System strength Shortfall (1 July 2025 ï 1 December 2025) 

Following the publication of AEMOôs 2022 System Security Reports on 1 December 2022, AEMO gave 

notice to us under clause 11.143.14 of the National Electricity Rules (NER) that a system strength Shortfall 

is projected to occur at the Newcastle and Sydney West fault level nodes from 1 July 2025. A system 

strength Shortfall is an identified gap between the minimum fault levels that is projected to be available as a 

result of typical market dispatch (from existing synchronous generators), and minimum fault level 

requirements. A key cause of the projected system strength Shortfall is the planned early retirement of 

Eraring Power Station in August 2025. Under clause 11.143.15 of the NER, we must make system strength 

services available to address the expected system strength Shortfall identified by AEMO in its notice.  

System Strength Rule Change (from 2 December 2025) 

From 2 December 2025, a new system strength framework3 (óSystem Strength Rule Changeô) will begin 

under the NER, requiring us to deliver system strength on a forward-looking basis to standards set by 

 
1 AEMO, December 2022, System security services ï Revised notice and request under the National Electricity Rules (NER) 
2 AEMO, December 2022, 2022 System Security Report 
3 AEMC October 2021, National Electricity Amendment Efficient Management of System Strength On The Power System) 

Rule 2021, ERC0300: System strength final determination - 21 Oct 2021 (aemc.gov.au) 

https://www.transgrid.com.au/projects-innovation/meeting-system-strength-requirements-in-nsw
https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/nem-forecasting-and-planning/system-security-planning
https://www.aemc.gov.au/sites/default/files/2021-10/ERC0300%20-%20Final%20determination_for%20publication.pdf
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AEMO. Under this framework, system strength will be effectively óunbundledô from the operation of the 

energy market, and we are required to establish a portfolio of solutions (network and/or non-network) to 

ensure minimum three-phase fault level requirements are met in full at all times of the year. This is a 

change from the system strength Shortfall methodology, where only the óShortfallô or gap in NSWôs system 

strength has to be filled. In addition, we are required to deploy system strength solutions above the 

minimum levels to facilitate the stable connection and operation of the efficient level of renewable 

generators as they come online in NSW in the coming decade. 

AEMO has indicated that where a Shortfall overlaps with the introduction of the new system strength 

framework, it expects System Strength Service Providers (Transgrid in NSW) to address Shortfalls as part 

of its overall delivery against the new system strength framework. 

We consider this a óreliability corrective actionô as the considered options are for the purpose of meeting 

externally imposed regulatory obligations and service standards, i.e., Clause 11.143.15 and Schedule 

5.1.14 of the NER. 

Credible network options have been identified 

We have identified credible network options that are likely to meet the identified need from a technical, 

commercial, and project delivery perspective.4 We have determined that the installation of synchronous 

condensers is the most credible short- to medium-term network solution to contribute to meeting NSWôs 

system strength needs, comprising: 

¶ from 1 July 2025 to 1 December 2025, four synchronous condensers to address the system strength 

Shortfall declared by AEMO, and 

¶ from 2 December 2025, approximately 20 synchronous condensers in total to meet the entire minimum 

and efficient levels of system strength required by AEMOôs forecast, growing to 29 synchronous 

condensers in 2032-33 as more inverter-based renewables connect. 

We note that supply chain constraints could impact on the feasibility of deploying synchronous condensers 

in the short term.  

We expect that a combination of network and non-network options are likely to form a diverse portfolio of 

preferred solutions to meet system strength requirements from 2 December 2025 onwards, given the scale 

of the requirements and that existing solutions will continue to operate in the energy market for some 

period of time. The availability of cost-effective non-network solutions will commensurately reduce the 

number of synchronous condensers needed as a network solution. 

System strength Shortfall (1 July 2025 ï 1 December 2025) 

In response to the declared Shortfall at Newcastle and Sydney West, we have identified a combination of 

network options to meet the Shortfall, as summarised in Table E-1. Synchronous condenser options that 

address the Shortfall would also contribute to meeting needs beyond 2 December 2025 under the System 

Strength Rule Change. As such, varying sizes and configurations of synchronous condensers and 

transformers were assessed.  

We expect that non-network solutions may be able to meet all or part of the Shortfall, and if so, any network 

solution would be commensurately smaller. 

 
4 As per clause 5.15.2(a) of the NER.  
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Table E-1: Summary of capex for least-cost credible network options to meet the Shortfall 

Option Description  Least cost configurations5 Capex 
($2021-22, 

±25%) 

Option 1 Meets the needs of the system 
strength Shortfall 

Newcastle or Vales Point ï 2 x 125MVA 
synchronous condensers  
and  
Kemps Creek or Sydney West ï 2 x 
125MVA synchronous condenser 

$326-374M 

Option 2 Meets the needs of the system 
strength Shortfall and provides a 
more scale efficient solution for 
future system strength needs  

Newcastle or Vales Point ï 2 x 200MVA 
synchronous condensers)  
and  
Kemps Creek ï 2 x 200MVA 
synchronous condensers) 

$349-351M 

Option 3 Non-network options The assessment of non-network options 
will depend on responses received to this 
PSCR and associated EOI 

To be 
estimated 
based on 
responses 
to the EOI 

 

System Strength Rule Change (from 2 December 2025) 

We have estimated the network solutions which would be required to meet minimum and efficient levels of 

system strength under the System Strength Rule Change, based upon synchronous condensers being 

deployed to meet system strength requirements in full (without the support of non-network options). 

Approximately 20 synchronous condensers would be required from 2 December 2025 to meet NSWôs 

system strength requirements, growing to 29 synchronous condensers in 2032-33 as more inverter-based 

renewables connect. 6  

This represents an óupper limitô provided to indicate the scale of network solutions required. In practice, we 

expect that non-network solutions will play a significant role in providing these services, and that any 

network solution would be commensurately smaller. A portfolio of existing and emerging network and non-

network solutions, including services from interstate, is likely to best meet the needs of the NSW power 

system and energy consumers throughout the energy transition. 

Non-network solutions are likely to help address the identified need 

Potential options to address the Shortfall and the System Strength Rule Change requirements may be an 

existing plant or new plant and can include but are not limited to: 

¶ synchronous generators; 

¶ synchronous hydro units operating in ósynchronous condenserô mode; 

¶ conversion of existing synchronous generators to synchronous condensers; 

¶ synchronous condensers (with or without fly wheels); 

¶ grid forming battery energy storage systems; 

¶ grid forming inverter-based renewable generators;  

 
5 This summary includes the lowest cost solution(s) from each Option to meet the need. Note that for all options, each 

synchronous condenser is coupled with a 275MVA transformer. 
6 Of the 27 synchronous condensers estimated for FY33, 24 are rated at 200MVA and 4 are rated at 125MVA. 
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¶ grid forming SVCs or STATCOMs; and 

¶ other modifications to existing plant.  

We have set out the characteristics (refer to Section 4) that non-network options would need to meet to be 

capable of contributing system strength services to meet the Shortfall and System Strength Rule Change 

requirements. The accompanying EOI provides greater detail and specifies the type and form of 

information we are seeking from proponents in order to have their solutions assessed in the PADR.  

Submissions and next steps  

The purpose of this PSCR is to set out the reasons we propose that action be taken, present the options 

that address the identified need, outline the technical characteristics that non-network options will need to 

provide, and allow interested parties to make submissions and provide input to the RIT-T assessment. 

We welcome written submissions on materials contained in this PSCR. Submissions are due on 30 March 

2023. Submissions should be emailed to our Regulation team via 

regulatory.consultation@transgrid.com.au.7 In the subject field, please reference óMeeting system strength 

requirements in NSWô. 

At the conclusion of the consultation process, all submissions received will be published on our website. If 

you do not wish for your submission to be made public, please clearly specify this at the time of lodgement. 

In addition, we are undertaking an EOI for non-network proponents to contribute to meeting system 

strength needs as set out in this PSCR. Proposals are due before 6pm, 30 March 2023. Submissions to the 

EOI will not be published on our website. 

The next formal stage of this RIT-T is the publication of a PADR. The PADR will include the full quantitative 

analysis of all credible options and is expected to be published in mid-2023.   

 

 

  

 
7  Transgrid is bound by the Privacy Act 1988 (Cth). In making submissions in response to this consultation process, 

Transgrid will collect and hold your personal information such as your name, email address, employer and phone number 
for the purpose of receiving and following up on your submissions. If you do not wish for your submission to be made 
public, please clearly specify this at the time of lodgement. See Privacy Notice within the Disclaimer for more details. 

mailto:regulatory.consultation@transgrid.com.au
https://www.transgrid.com.au/projects-innovation/meeting-system-strength-requirements-in-nsw
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1. Introduction  

We are applying the Regulatory Investment Test for Transmission (RIT-T) to options that: 

1. address a system strength Shortfall in the transmission network declared by AEMO at Newcastle and 

Sydney West that is forecast to arise from 1 July 2025 and continue until 1 December 2025; and 

2. deliver system strength services to the NSW power system to meet standards set by AEMO from 2 

December 2025, including for the safe and secure operation of the power system (minimum level) and 

to facilitate the stable voltage waveform of new inverter-based renewable generators (efficient level). 

We are required under the NER to provide these system strength services to maintain the safety, security 

and reliability of the power system.  

On 15 December 2022, AEMO gave notice to Transgrid under clause 11.143.14 of the National Electricity 

Rules (NER) that a system strength Shortfall is projected to occur at the Newcastle (1,190 MVA) and 

Sydney West (1,026 MVA) fault level nodes from 1 July 2025. This reflects their latest analysis and 

expectations about project delivery timing and is an update to previously declared Shortfalls (including 

within the 2022 System Security Reports). Under clause 11.143.15 of the NER, Transgrid is responsible for 

making system strength services available to address the expected system strength Shortfall identified by 

AEMO in its notice. 

From 2 December 2025 onwards, a new system strength framework will commence under the NER. Under 

the new framework, we will be required to act as a System Strength Service Provider (SSSP) that is 

responsible for planning and operating our network to ensure there is sufficient system strength available in 

the NSW power system to meet the standard required by AEMO. AEMO has indicated that where a 

Shortfall overlaps with the introduction of the new system strength framework i.e., a Shortfall occurs after 1 

December 2025, SSSPs are expected to address Shortfalls as part of its overall delivery against the new 

system strength framework. 

Publication of this Project Specification Consultation Report (PSCR) is the first step in the RIT-T process 

which will examine various network and non-network options to ensure compliance with the NER and 

provide the greatest net benefit to the market to address both the Shortfall and ongoing system strength 

requirements. 

1.1. Purpose of this report 

The purpose of this PSCR8 is to: 

¶ set out the reasons as to why we propose that action be taken (the óidentified needô); 

¶ present the options that we currently consider would address the identified need; 

¶ outline the technical characteristics that non-network options would need to provide; 

¶ summarise how we intend to assess the options for addressing the identified need in the Project 

Assessment Draft Report (PADR); and 

¶ allow interested parties to make submissions and provide input to the RIT-T assessment. 

Together with this document, we have also released an EOI to provide additional detail on the technical 

requirements for non-network options and to seek submissions from proponents of these options. 

 
8  See Appendix A for the National Electricity Rules requirements. 
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1.2. System strength is essential to maintaining a safe, secure and reliable power 
system 

System strength is a fundamental service required for the power system to operate in a secure state. 

System strength can broadly be described as the ability of the power system to maintain and control the 

voltage waveform at any given location in the power system, both during steady state operation and 

following a disturbance9. It is one determinant of how well the power system can return to normal operation 

following a disturbance or fault10.  

To ensure that protection systems operate correctly and voltages stay within acceptable levels, a minimum 

amount of system strength is required. Three phase fault levels are used to define minimum system 

strength requirements, measured in MVA, which is proportional to the fault current (in Amps) and the 

voltage (in Volts). The fault current is the electrical current that flows during a fault (also known as the short 

circuit current)11.   

A power system with inadequate system strength raises the risk of system instability and supply 

interruptions to energy consumers. In a system with low system strength12: 

¶ generators may be unable to remain connected during disturbances on the power system; 

¶ control of the system voltage becomes more difficult; and/or 

¶ protection systems that ensure safe operation of the network may not operate correctly.  

1.3. The energy transition is changing how system strength is provided 

System strength in Australiaôs electricity system has traditionally been provided by synchronous 

generators, as an intrinsic by-product of producing energy and reserves13. The NSW electricity system has 

historically relied on a minimum combination of thermal generation units being online at all times to keep 

the grid operating within its safe technical envelope.   

As thermal generators retire or change their operating patterns, the power system will lose system strength 

(and inertia) and new sources will be required to replace those leaving the system to ensure the power 

system remains secure. AEMO has identified a system strength Shortfall from 1 July 2025 following the 

planned retirement of the Eraring Power Station. Gaps in system strength will grow as other coal 

generators retire, are mothballed, experience outages, or choose to óeconomically-decommitô in response 

to changing energy market conditions. 

Existing ógrid followingô inverter-based renewables do not contribute positively to system strength. 

Additional system strength services will be required, over and above minimum levels, to facilitate the stable 

connection of approximately 15GW of new inverter-based renewables projected to be connected in NSW 

by 2029-30. 

A range of new and existing technologies can be deployed to provide new sources of system strength ï 

such as synchronous condensers, the conversion of existing thermal generators into synchronous 

 
9 AEMO, 2022, System Strength Requirements Methodology, https://aemo.com.au/consultations/current-and-closed-

consultations/ssrmiag  
10 AEMO March 2022, System Strength - System strength in the NEM explained, System Strength Explained 
11 AEMO March 2022, System Strength - System strength in the NEM explained, System Strength Explained 
12 AEMO March 2022, System Strength - System strength in the NEM explained, System Strength Explained 
13 Australian Energy Regulatory, 2022, Compliance update ï provision of essential system services 

https://aemo.com.au/consultations/current-and-closed-consultations/ssrmiag
https://aemo.com.au/consultations/current-and-closed-consultations/ssrmiag
https://aemo.com.au/-/media/files/electricity/nem/system-strength-explained.pdf
https://aemo.com.au/-/media/files/electricity/nem/system-strength-explained.pdf
https://aemo.com.au/-/media/files/electricity/nem/system-strength-explained.pdf
https://www.aer.gov.au/wholesale-markets/compliance-reporting/compliance-update-provision-of-essential-system-services
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condensers, the operation of suitable hydro units in ósynchronous condenserô mode and grid forming 

batteries.  

The operation of generation in the energy market can no longer be relied upon to provide system strength 

(and other system security services) as an unvalued externality. These services will need to be actively 

planned and managed throughout the energy transition, optimising contributions from existing, retiring and 

new sources.  

1.4. Existing and emerging technologies will be pivotal to providing system strength 
into the future 

We expect that a portfolio of existing and emerging network and non-network solutions will best meet the 

needs of the NSW power system and energy consumers throughout the energy transition. This may involve 

contracting with new and existing energy market participants and establishing new technologies and 

system strength services to ensure ongoing power system security. These could include: 

¶ Synchronous condensers are a cost-effective, proven technology for proving system strength. 

Synchronous condensers have recently been deployed in South Australia to meet a system 

strength Shortfall.  

¶ Existing synchronous generators dispatched in the energy market, such as coal, gas and hydro 

provide system strength as an intrinsic by-product of their operation. System strength services may 

be provided as part of typical dispatch in the energy market, or as additional generation services.  

¶ Re-purposing existing synchronous generators as synchronous condensers or contracting with 

existing synchronous hydro units that may be able to operate in ósynchronous condenserô mode.  

¶ Emerging technologies such as batteries or renewable generation with grid-forming inverters. If 

widely adopted and appropriately tuned, these technologies could contribute significantly to system 

strength. 

1.5. System strength requirements are considered in AEMOôs ISP and System Security 
Reports 

Section 1.1 of AEMOôs 2022 Integrated System Plan (ISP) identifies system strength as a fundamental 

power system requirement. In developing the ISP, AEMO considers the need for system strength/fault 

levels to be maintained above minimum requirements. AEMO details their system strength outlook in 

Appendix 7 of the 2022 ISP. 

AEMO also publish detailed System Security Reports each year which forecast system strength. We have 

relied on AEMOôs System Strength Reports and subsequent Shortfall notices in preparing this PSCR. 

1.6. Submissions and next steps  

The purpose of this PSCR is to set out the reasons we propose that action be taken, present the options 

that address the identified need, outline the technical characteristics that non-network options will need to 

provide, and allow interested parties to make submissions and provide input to the RIT-T assessment. 
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We welcome written submissions on materials contained in this PSCR. Submissions are due on 30 March 

2023. Submissions should be emailed to our Regulation team via 

regulatory.consultation@transgrid.com.au.14 In the subject field, please reference óMeeting system strength 

requirements in NSWô. 

At the conclusion of the consultation process, all submissions received will be published on our website. If 

you do not wish for your submission to be made public, please clearly specify this at the time of lodgement. 

In addition, we are undertaking an EOI for non-network proponents to contribute to meeting system 

strength needs as set out in this PSCR. Proposals are due before 6pm, 30 March 2023. Submissions to the 

EOI will not be published on our website. 

The next formal stage of this RIT-T is the publication of a PADR. The PADR will include the full quantitative 

analysis of all credible options and is expected to be published in mid-2023.   

 

Figure 1-1: This PSCR is the first stage of the RIT-T process 

 

 

 
14  Transgrid is bound by the Privacy Act 1988 (Cth). In making submissions in response to this consultation process, 

Transgrid will collect and hold your personal information such as your name, email address, employer and phone number 
for the purpose of receiving and following up on your submissions. If you do not wish for your submission to be made 
public, please clearly specify this at the time of lodgement. See Privacy Notice within the Disclaimer for more details. 

mailto:regulatory.consultation@transgrid.com.au
https://www.transgrid.com.au/projects-innovation/meeting-system-strength-requirements-in-nsw
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2. The identified need 

2.1. Background to the identified need 

2.1.1. Our role in maintaining system strength 

Under the NER, we are responsible for meeting specified levels of power system security services in NSW, 

including system strength, inertia and voltage control. As the System Strength Service Provider for NSW, 

we must ensure sufficient system strength services are available at all times to maintain the stability of the 

power system. AEMO forecasts the required levels of system strength that we are required to provide 

under two separate means: 

1. until 1 December 2025, by specifying the minimum fault level requirements and declaring a fault level 

Shortfall when they forecast that these minimum requirements will not be met under the Fault Level 

Rule; or 

2. from 2 December 2025, by specifying the minimum and efficient levels of system strength under the 

System Strength Rule Change. 

AEMO provides system strength forecasts for each of the six ósystem strength nodesô in NSW, as shown in 

Figure 2-1. 

Figure 2-1: NSW system strength nodes and inverter-based renewables forecast15 

 

Source: AEMO, December 2022, 2022 System Security Reports 

 

 
15 AEMO, 1 December 2022, 2022 System Security Report, https://aemo.com.au/energy-systems/electricity/national-

electricity-market-nem/nem-forecasting-and-planning/system-security-planning, p. 20 

https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/operability/2022/update-to-2021-system-security-reports.pdf?la=en
https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/nem-forecasting-and-planning/system-security-planning
https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/nem-forecasting-and-planning/system-security-planning
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2.1.2. Fault Level Rule ï System Strength Shortfall (until 1 December 2025) 

The Fault Level Rule introduced in 2017 put in place requirements for transmission network service 

providers (TNSPs) to meet specified minimum three-phase fault levels, and requires new connecting 

renewable generators to self-remediate any adverse system strength impacts resulting from their 

connection (the ódo no harmô provision).  

Under the current NER: 

1. AEMO determines the system strength requirements in each region at specified fault level nodes on the 

transmission network. 

2. The system strength requirement is that the three-phase fault level at a fault level node must be 

maintained at or above the minimum three phase fault level determined by AEMO. 

3. If AEMO assesses a likely fault level Shortfall at a fault level node, AEMO declares a system strength 

Shortfall. 

4. the System Strength Service Provider must use reasonable endeavours to make a range and level of 

system strength services available to address the fault level Shortfall, taking into account planned 

outages, the risk of unplanned outages and the potential for the system strength services to impact 

typical patterns of dispatched generation in central dispatch (NER 11.143.15). The System Strength 

Service Provider must make available the least cost option or combination of options that will address 

the Shortfall. 

5. The System Strength Service Provider must prepare and publish information to enable potential 

providers of system strength services to develop non-network options for consideration by the System 

Strength Service Provider. This RIT-T and the related EOI process for the Shortfall are intended to 

achieve this.  

Following a Shortfall declaration, we must put in place network and/or non-network solutions to fill the gap 

between the minimum fault levels that is projected to be available from typical market dispatch and 

minimum fault level requirements. This rule is in effect until 1 December 2025, when a new rule for the 

efficient management of system strength comes into full effect. 

2.1.3. Efficient management of System Strength Rule Change (from 2 December 2025) 

Under the AEMCôs 2021 final determination for the Efficient management of system strength on the power 

system (System Strength Rule Change), we are responsible for delivering system strength on a forward-

looking basis to the standards determined by AEMO as set out in NER S5.1.14.  

AEMO will forecast two system strength requirements: 

1. Minimum fault level: for the safe and secure operation of the power system; and  

2. Efficient level of system strength: to facilitate the stable voltage waveform of new inverter-based 

renewable generators surrounding specified system strength nodes. 

Under this framework, system strength will be effectively óunbundledô from the operation of the energy 

market. We will be responsible for ensuring that the above requirements are met in full at all times of the 

year, rather than simply relying on the system strength contributions of synchronous generators as a by-

product of their dispatch in the energy market and only filling a declared Shortfall. 

Requirement 1: Minimum fault level requirements  

AEMO sets the minimum three-phase fault level (MVA) required for a secure system at each node in the 

NEM. There are six nodes declared in NSW at: Darlington Point, Buronga (new node), Sydney West, 

Newcastle, Wellington and Armidale. 
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From 2 December 2025, we must have in place a portfolio of solutions (network and/or non-network) to 

meet the minimum three-phase fault level requirements at each system strength node, in full, at all times of 

the year. This is a change from the system strength Shortfall methodology, where only the óShortfallô or gap 

in NSWôs system strength has to be filled, as described in Figure 2-2. 

Figure 2-2: Transgrid responsibilities for meeting system strength requirements in NSW (conceptual)  

 

Requirement 2: Efficient level of system strength  

The System Strength Rule Change introduces a new obligation on us to provide additional amounts of 

system strength above the minimum level to support the connection of new inverter-based resources. New 

connecting generators will have the choice of either procuring system strength services from us (which in 

turn may be procured from non-network option proponents), or providing their own system strength.  

AEMO has not specified ófault levelô as the metric to ensure a stable voltage waveform, and has instead 

defined four criteria that must be met, relating to voltage magnitude, change in voltage phase angle, 

voltage waveform distortion and voltage oscillations. This allows us to innovate in the way that system 

strength services are provided and provides greater flexibility to value system strength support. For 

example, studies published by Powerlink16 indicate that grid forming batteries hold significant promise to 

contribute towards maintaining stable voltage waveforms  and AEMO has contracted with a grid forming 

battery for system strength services17.    

 

 
16 Powerlink, 2021, PSCAD assessment of the effectiveness of grid forming batteries, https://arena.gov.au/knowledge-

bank/pscad-assessment-of-the-effectiveness-of-grid-forming-batteries/  
17 Edify, June 2022, Financial Close on the largest approved grid forming battery, https://edifyenergy.com/energy-storage-

systems/financial-close-on-the-largest-approved-grid-forming-battery/  
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https://arena.gov.au/knowledge-bank/pscad-assessment-of-the-effectiveness-of-grid-forming-batteries/
https://arena.gov.au/knowledge-bank/pscad-assessment-of-the-effectiveness-of-grid-forming-batteries/
https://edifyenergy.com/energy-storage-systems/financial-close-on-the-largest-approved-grid-forming-battery/
https://edifyenergy.com/energy-storage-systems/financial-close-on-the-largest-approved-grid-forming-battery/
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2.1.4. Contracts will operate in the new Operational Security Mechanism market 

The Australian Energy Market Commission (AEMC) is currently consulting on the Operational Security 

Mechanism (OSM) rule change and has released a draft determination. The OSM will operationalise 

contracts that we enter into with System Strength Contractors, including services contracted under the 

Fault Level Rule and the System Strength Rule Change.  

Based on the draft determination, the OSM is envisaged to be a near real-time market that will operate 

alongside the electricity spot market to ensure sufficient resources are available to maintain power system 

security. It is proposed to commence in October 2025. The OSM will dispatch services to ensure that 

sufficient system strength levels are always met and will co-optimise additional levels of system strength to 

enable the economically optimal level of renewable generation to operate stably. The efficient level of 

system strength will vary in near-real-time, based on factors such as the renewable generation availability, 

electricity spot prices and the cost of system strength services.  

As the purpose of the OSM is to operationalise contracts, at this stage we do not envisage that it will impact 

this RIT-T. 

2.2. Description of the identified need  

As the System Strength Service Provider for NSW we are required to make sufficient system strength 

available, as specified by AEMO, under NER: 

¶ Clause 11.143.15 to address the system strength Shortfall declared by AEMO from 1 July 2025 to 1 

December 2025 at Newcastle and Sydney West,18 and 

¶ Schedule 5.1.14 to provide the minimum and efficient levels of system strength forecast by AEMO at 

each of the NSW system strength nodes from 2 December 2025 into the future.19 

We have therefore commenced this RIT-T to assess options to ensure the above NER requirements are 

met. We consider that this will enable us to identify the optimal solution to meet both the short-term and 

long-term needs. 

We consider this a óreliability corrective actionô under the RIT-T as the proposed investment is for the 

purpose of meeting externally-imposed regulatory obligations and service standards, i.e. NER Clause 

11.143.15 and NER Schedule 5.1.14. 

2.3. Assumptions underpinning the identified need 

2.3.1. System strength Shortfall (1 July 2025 ï 1 December 2025) 

Following the publication of AEMOôs 2022 System Security Reports, AEMO gave notice to us that a system 

strength Shortfall is projected to occur from 1 July 2025 at Newcastle 330kV and Sydney West 330kV 

nodes. This reflects their latest analysis and expectations about project delivery timing and is an update to 

previously declared Shortfalls (including within the 2022 System Security Reports).20 On 15 December 

2022, AEMO issued us with a notice to make system strength services available to address the Shortfalls 

 
18 AEMO, December 2022, System security services ï Revised notice and request under the National Electricity Rules (NER) 
19 AEMO, December 2022, 2022 System Security Report 
20 Due to recent changes in assumptions regarding timing of future projects (following the publication of AEMOôs 2022 

System Security Reports), Transgrid and AEMO expect that the Shortfall sizes declared in the 2022 System Security 
Reports will now increase to be at the values set in the Update to the 2021 System Strength Report. Transgrid and AEMO 
will undertake joint planning to refine the shortfall size and appropriate solutions. 

https://www.aemc.gov.au/sites/default/files/2022-09/OSM%20Draft%20determination.pdf
https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/nem-forecasting-and-planning/system-security-planning
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in accordance with NER clause 11.143.15. The óShortfall Periodô under the existing Fault Level Rule will be 

1 July 2025 to 1 December 2025 (with the new System Strength Rule Change commencing from 2 

December 2025). The fault level requirements and Shortfall for the NSW system strength nodes are shown 

in Figure 2-3. 

Figure 2-3: New South Wales fault level requirements, 2025-26 post contingency fault level projections21 and Shortfalls 

 

We are required to meet a 1,190 MVA fault level Shortfall at Newcastle 330kV and a 1,026 MVA shortfall at 

Sydney West 330kV, for the period 1 July 2025 to 1 December 2025, as set out in Table 2-1. Based on 

AEMOôs assessment of the Shortfall, the system strength services are likely to be required for 10% of the 

time during this period.   

Table 2-1: Summary of system strength shortfall requirements 

Note that: 

(a) The estimated need durations presented in Table 2-1 are based on the proportion of time that fault 

levels at each node are projected to fall below the minimum levels required. Depending on the 

constraints and capabilities of different technologies to start-up and respond instantaneously, non-

 
21 Note that the Buronga node was recently added, and the minimum post-contingency value has not been determined. No 

Shortfall has been declared for Buronga. 
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network solutions providing system strength services may be required to operate for longer periods of 

time to meet these needs.  

(b) Depending on the solutions proposed, we may determine that it is necessary to procure system 

strength services in larger volumes than implied by the levels of the declared Shortfalls. For example, if 

existing synchronous generators form part of the optimal solution, we would need sufficient confidence 

that the aggregate system strength services provided are additional to what would otherwise have been 

dispatched in the energy market.  

Figure 2-4 and Figure 2-5 present the projected fault level duration curves for Newcastle 330kV and 

Sydney West 330kV, respectively. AEMOôs modelling suggests that the Shortfall is expected to materialise 

for approximately 10% of the year in 2025/26 at both locations.  

Figure 2-4: Projected post-contingency fault level at Newcastle 330kV 

 
Source: AEMO, May 2022, Update to 2021 System Security Reports 

https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/operability/2022/update-to-2021-system-security-reports.pdf?la=en
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Figure 2-5: projected post-contingency fault level at Sydney West 330kV 

 
Source: AEMO, May 2022, Update to 2021 System Security Reports 

 

2.3.2. Minimum level of system strength (from 2 December 2025) 

From the 2 December 2025 we are required as NSWôs System Strength Service Provider to meet NSWôs 

entire minimum fault level requirements (rather than just filling a declared Shortfall). AEMO has specified 

the pre- and post-contingency minimum requirements for the existing five NSW nodes, which remain 

unchanged from previous years, and has added one node at Buronga, as described above in Table 2-2.  

The need is therefore to meet minimum fault level requirements in full at each node at all times of the year, 

from 2 December 2025 onwards. For example, at the Newcastle node, network and/or non-network 

solutions must be in place to meet a pre-contingency fault level of 8,150 MVA and a post-contingency fault 

level of 7,100 MVA fault level for all periods of the year. These solutions may be located within NSW, or 

interstate and may include existing synchronous generators dispatched in the energy market.  

Table 2-2: New South Wales minimum fault level requirements 

Node System strength need (fault level, MVA) Need date Estimated need 
duration 

Pre-contingency Post-contingency 

Armidale 330 kV 3,300 2,800  
 
 
 

From 2 December 
2025 onwards 

100% of time 

Buronga 220 kV 1,755 To be determined  

Darlington Point 330 kV 1,500 600 

Newcastle 330 kV 8,150 7,100 

Sydney West 330 kV 8,450 8,050 

Wellington 330 kV 2,900 1,800 

Source: AEMO, 1 December 2022, 2022 System Security Report 

https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/nem-forecasting-and-planning/system-security-planning
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2.3.3. Efficient level of system strength (from 2 December 2025) 

The System Strength Rule Change also requires us to provide sufficient system strength services to ensure 

the efficient amount of new inverter-based renewables will remain stable in steady state conditions and 

remain synchronised following credible contingency events22.  

AEMO provides a 10-year projection of the efficient level and type of inverter-based renewable capacity 

surrounding each node. Transgrid therefore has a need to enable the stable operation of some or all of the 

inverter-based renewables expected to connect in NSW over this period, including up to 5.8GW of 

additional renewables from 2 December 2025 (2025/26) and up to 15.4GW in 2029/30, as specified in 

Table 2-3.   

Table 2-3: Summary of the efficient level of inverter-based renewables projected for NSW (GW generation capacity, cumulative) 

System strength 
need date 

From 2 December 2025 onwards 

Need duration Variable.  

Co-optimised via the OSM to maintain system security and maximise the value of energy trade23 

Cumulative 
Inverter-based 
renewable 
capacity (GW) in 
NSW 

Darlington 
Point region 

Wellington 
region 

Sydney 
West 
region 

Buronga 
region 

Armidale 
region 

Newcastle 
region 

Total 

FY23 - - - - - - - 

FY24 0.2 0.6 0.7 - 0.2 - 1.8 

FY25 0.7 0.7 0.7 - 0.2 - 2.3 

FY26 1.7 2.1 0.8 - 0.7 0.6 5.8 

FY27 1.7 3.1 0.8 0.1 0.7 0.6 6.9 

FY28 1.7 3.1 0.8 0.1 4.8 1.3 11.8 

FY29 1.7 4.2 0.8 0.1 5.7 1.7 14.2 

FY30 1.7 5.1 0.8 0.1 5.7 1.9 15.4 

FY31 1.7 5.1 0.8 0.1 5.7 2.9 16.4 

FY32 1.7 5.6 0.8 0.1 6.0 3.0 17.3 

FY33 1.8 6.1 1.3 0.2 6.0 3.0 18.4 

Source of inverter-based renewable capacity forecast: AEMO, 1 December 2022, 2022 System Security Report 

 

AEMO has not specified ófault levelô as the metric for the efficient level of system strength, but rather 

several criteria that must be met to ensure a stable voltage waveform can be maintained. Voltage 

waveform stabilization can be supplied by both conventional system strength technologies that provide fault 

current (e.g. synchronous generators or synchronous condensers), as well as new innovative technologies 

including grid forming batteries and grid forming renewable generators. We consider that grid forming 

 
22  AEMC, 21 October 2021, Efficient management of system strength on the power system, rule determination, 

https://www.aemc.gov.au/rule-changes/efficient-management-system-strength-power-system  
23 Through the OSM, AEMO will assess in near real-time cost effectiveness of bringing on additional system security services 

to enable inverter-based renewables to operate stably. Where it is not economic to bring on additional system strength 
services to cover higher levels of renewable generation, renewables will be spilled. 

https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/nem-forecasting-and-planning/system-security-planning
https://www.aemc.gov.au/rule-changes/efficient-management-system-strength-power-system
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batteries and grid forming renewable generation could play a significant role in meeting the efficient level of 

system strength. 

We must provide sufficient system strength services to ensure that the efficient level of new connecting 

inverter-based renewable generators have stable voltage waveforms. The requirement for stable voltage 

waveforms is such that:24 

¶ in steady state conditions, plant does not create, amplify, or reflect instabilities; and  

¶ avoidance of voltage waveform instability following any credible contingency event or protected event is 

not dependent on plant disconnecting or varying active power or reactive power transfers, other than in 

accordance with performance standards.  

A stable voltage waveform is defined by four criteria:25 

1. Voltage magnitude: the positive-sequence RMS voltage magnitude at a connection point does not 

violate the limits in the operational guides for the relevant network. 

2. Change in voltage phase angle: changes in the steady-state RMS voltage phase angle at a 

connection point should not be excessive following the injection or absorption of active power at a 

connection point. 

3. Voltage waveform distortion: the three-phase instantaneous voltage waveform distortion at a 

connection point should not exceed acceptable planning levels of voltage waveform distortion for pre- 

and post-contingent conditions. 

4. Voltage oscillations: Any undamped steady-state RMS voltage oscillations anywhere in the power 

system should not exceed an acceptable planning threshold as agreed with AEMO. 

We have estimated the approximate fault level that would be required to ensure a stable voltage waveform 

for new connecting renewables, as an indicative proxy for the quantum of system strength services 

required to meet the efficient level, above and beyond the minimum fault level requirements shown in 

Figure 2-6. Fault levels required for the efficient level represents an upper limit, as our analysis assumes 

the coincident operation of all wind and solar generators. Due to the variable nature of renewable 

generation, some quantum of these system strength services may be required most of the time, and others 

less frequently, as determined through the OSM.  

 
24 AEMO, 2022, System Strength Requirements Methodology 
25 AEMO, 1 December 2022, 2022 System Security Report 

https://aemo.com.au/consultations/current-and-closed-consultations/ssrmiag
https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/nem-forecasting-and-planning/system-security-planning
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Figure 2-6: NSWôs combined minimum post-contingency fault level requirements from 2 December 2025 and efficient fault level projections 
to FY33, as a proxy for stable voltage waveform      

 
Note: 1) Analysis is on a post-contingency basis, using the Available Fault Level methodology, assuming Short Circuit Ratio (SCR) 

requirements of 3 for renewables prior to renewable energy zones (REZs) being developed (minimum access standard under the System 

Strength Rule Change) and 2.2 for renewables within REZs (minimum access standards within NSW Government REZs). Note that ensuring 

that minimum fault levels are achieved in NSW also provides system strength services to stabilise new connecting renewables. 2) Burongaôs 

minimum post-contingency fault level requirements have not been established ï for this chart an estimate has been used. 

Figure 2-6 suggests that from 2 December 2025 (2025/26), up to 2,100 MVA of fault current provision may 

be needed at various locations in NSW to ensure the stable operation of new renewable generation, and up 

to 11,500 MVA of fault current by 2029-30. Eventually, system strength services to support the stable 

voltage waveform of new renewables may be of a similar magnitude to the minimum fault level 

requirements at some nodes.  

Underpinning AEMOôs assessment of the need is the 10-year forecast of the efficient level and type of 

inverter-based renewables and market network service facilities required in NSW under the Step Change 

Scenario26 shown in Figure 2-7. AEMO has noted that the near-term years of the forecast may require 

adjustment by the System Strength Service Provider when preparing system strength services, as more 

information becomes available about newly committed inverter-based renewables and market network 

service facilities.27 

 
26 A table of forecasted level and type of inverter-based renewables and market network service facilities can be found on 

page 28 of AEMOôs 2022 System Security Reports. 
27 AEMO, 1 December 2022, 2022 System Security Reports 
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Figure 2-7: AEMOôs forecasted level and type of inverter-based renewables and market network service facilities for the next 10 years 

 
Source: AEMO, 1 December 2022, 2022 System Security Reports  

https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/operability/2022/2022-system-strength-report.pdf?la=en
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3. Options that meet the identified need 

We consider credible options in this RIT-T assessment as those that would meet the identified need from a 

technical, commercial, and project delivery perspective28 This includes any credible options that are put 

forward by proponents in response to this PSCR and associated EOI. 

This RIT-T assesses options to address both the AEMO declared system strength Shortfall from 1 July 

2025 to 1 December 2025 as well as meet the new minimum and efficient level of system strength 

requirements (as a result of the System Strength Rule Change) from 2 December 2025 onwards. We 

consider that this will enable us to identify the optimal solution to meet both the short-term and long-term 

needs. 

We have outlined credible network options in this PSCR which involve the installation of synchronous 

condensers to contribute to meeting NSWôs system strength requirements.  

We consider that non-network solutions may be able to form credible options for this RIT-T, either as 

standalone options or in combination with network options (or components of these options). Section 4 and 

the accompanying EOI provide details on the technical information that proponents of non-network options 

need to provide in order to enable their option to be considered in this RIT-T. We are seeking to identify 

potential solutions which can contribute to providing system strength: 

¶ for the Shortfall period from 1 July 2025 to 1 December 2025,  

¶ to meet the minimum and/or efficient level of system strength from 2 December 2025, or 

¶ over both periods. 

Through this RIT-T we will assess the timing and requirements for the optimal mix of option(s) that will 

address the identified need. Due to the scale of the system strength need from 2 December 2025 onwards, 

we expect that a combination of network and non-network options will form part of the long-term solution.  

3.1. Base case 

Consistent with the RIT-T requirements, the assessment undertaken in the PADR will compare the costs 

and benefits of each credible option to a ódo nothingô base case. The base case is the (hypothetical) 

projected case if no action is taken, i.e.,:29 

ñThe base case is where the RIT-T proponent does not implement a credible option to meet the 

identified need, but rather continues its 'BAU activities'. 'BAU activities' are ongoing, economically 

prudent activities that occur in absence of a credible Option being implementedò  

Under the base case, we would not meet the Shortfall or the new requirements to provide a minimum and 

efficient level of system strength into the future. Under these conditions, it is expected that AEMO would 

direct existing synchronous generators to operate, where possible, to maintain system security. In the 

event that insufficient system strength is available as thermal generators retire or are unavailable, there is 

expected to be significant interruption of supply to loads in NSW under normal and contingency conditions.  

Insufficient system strength in certain areas of the network could lead to generators being unable to meet 

their technical performance standards as well as being unable to remain connected to the system at times. 

 
28  As per clause 5.15.2(a) of the NER. 
29  AER, August 2020, Regulatory Investment Test for Transmission Application Guidelines, p. 21. 
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This could also lead to voltage instability and a decrease in the effectiveness of the protection systems 

used by network businesses, generators and large customers. If not addressed, these effects could in turn 

lead to system instability and major supply interruptions. 

While this is not a situation we plan to encounter, and this RIT-T has been initiated specifically to avoid it, 

the assessment is required under the RIT-T to use this base case as a common point of reference when 

estimating the net benefits of each credible option. 

At this stage, we are not intending to quantify the full extent of the expected involuntary load shedding 

under the base case as part of the PADR analysis, as each option will address the system strength 

requirements and avoid largely the same amount of unserved energy, i.e., quantifying the full extent of 

avoided involuntary load shedding under each option will not assist in identifying the preferred option under 

the RIT-T.   

Transgrid notes that the avoided lost load will be the same under all options and will therefore not affect the 

RIT-T outcome.30 31 

3.2. Options to address the declared system strength Shortfall (1 July 2025 to 1 
December 2025) 

AEMO has advised us that a system strength Shortfall is projected to occur from 1 July 2025 at the 

Newcastle 330kV node (1,190 MVA) and at the Sydney West 330kV (1,026 MVA) node. We have identified 

two potentially credible combinations of network options to meet the declared system strength Shortfall, 

based on combinations of synchronous condenser sizes installed at different sites on our network. We note 

that supply chain constraints could impact on the feasibility of deploying synchronous condensers in the 

short term; this will be assessed further during the PADR stage. 

As there is a relatively large electrical distance between the Newcastle and Sydney West nodes, installing 

synchronous condensers at a single substation is not considered optimal. As such, a range of combinations 

of existing substation sites for synchronous condensers installations were assessed as follows:  

¶ Kemps Creek and Vales Point  

¶ Kemps Creek and Newcastle  

¶ Sydney West and Newcastle  

¶ Sydney West and Vales Point 

¶ Vineyard and Vales Point  

¶ Vineyard and Newcastle 

We are required to meet fault level requirements in both steady state conditions as well as during 

contingencies. As such, the number of feeders at each site and the rating of synchronous condensers are 

important considerations in determining the credible network options.  

 
30  Biggar, D., May 2017 An Assessment of the Modelling Conducted by Transgrid and Ausgrid for the óPowering Sydneyôs 
Futureô Program, pp. 12-16. 

31  Transgrid considers this approach is consistent with the view of Dr. Biggar, Special Economic Adviser to the AER, in his 
2017 review of the Powering Sydneyôs Future RIT-T, where it was noted that the unserved energy under the base case is 
essentially irrelevant and, in that case, as is the case for this RIT-T, the unserved energy reaches astronomically high 
levels under the base case. Dr. Biggar suggested it is not correct to allow these costs to increase to arbitrarily high levels 
and that they should be capped, which allows a more meaningful comparison between options. 
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Table 3-1 summarises each of the credible options we currently consider can meet the identified need to 

address the Shortfall. 

These options are able to address the 1 July 2025 Shortfall, and will contribute to meeting system strength 

needs beyond 2 December 2025 under the System Strength Rule Change. Option 2 presents a more cost-

effective solution if additional synchronous condensers are required to meet needs beyond 2 December 

2025. As noted above, we consider that non-network solutions may be able to form credible options for this 

RIT-T, either as standalone options or in combination with network options (or components of these 

options). The requirement for a scalable network solution is therefore dependent on the non-network 

solutions proposed in response to this PSCR and accompanying EOI. 

Table 3-1: Summary of capex for least-cost credible network options to meet the system strength Shortfalls  

Option Description  Least cost configurations32 Capex 
($2021-22, 
±25%) 

Option 1 Meets the needs of the system 
strength Shortfall 

Newcastle or Vales Point ï 2 x 125MVA 
synchronous condensers  
and  
Kemps Creek or Sydney West ï 2 x 
125MVA synchronous condenser 

$326-374M 

Option 2 Meets the needs of the system 
strength Shortfall and provides a 
more scale efficient solution for 
future system strength needs  

Newcastle or Vales Point ï 2 x 200MVA 
synchronous condensers)  
and  
Kemps Creek ï 2 x 200MVA 
synchronous condensers) 

$349-351M 

Option 3 Non-network options The assessment of non-network options 
will depend on responses received to this 
PSCR and associated EOI. 

Section 4 and the accompanying EOI 
provide details on the technical 
information that proponents of non-
network options need to provide in order 
to enable their option to be considered in 
this RIT-T 

To be 
estimated 
based on 
responses 
to the EOI 

 

Indicative cost estimates for the credible options have been provided with more accurate figures expected 

to be used for the cost-benefit analysis in the PADR. In addition, while we currently expect that annual 

operating costs can be proxied as one per cent of the total capex, this will be reviewed as part of the PADR 

and more specific estimates may be developed. 

 

3.2.1. Option 1 ï 125 MVA synchronous condensers 

Option 1 involves constructing synchronous condensers at Newcastle or Vales Point and Kemps Creek 

substations as the likely optimal locations to address the Shortfall. Table 3-2 provides details on the 

 
32 This summary includes only the lowest cost solutions from each Option to meet the need. Note that for all options, each 

synchronous condenser is coupled with a 275MVA transformer. 
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proposed investment, estimated capex and fault level contributions for each location. It is expected that this 

option would be commissioned in 2025/26 to address the Shortfall. 

Table 3-2: Option 1 ï Details on proposed investment, capex and fault level contributions  

3.2.2. Option 2 ï 200 MVA synchronous condensers 

Option 2 involves constructing synchronous condensers at Newcastle or Vales Point and Kemps Creek 

substations as the likely optimal locations to address the Shortfall and to provide a scale efficient solution to 

install additional synchronous condensers to meet future system strength needs (if required).Table 3-3 

provides details on the proposed investment, estimated capex and fault level contributions for each 

location. It is expected that this option would be commissioned in 2025/26 to address the Shortfall. 

Table 3-3: Option 2 ï Details on proposed investment, capex and fault level contributions  

Site Expected capital 
expenditure 

($2021-22, ±25%) 

Proposed investment Fault level 
contribution at 
330kV busbar 

Newcastle $182M 2 x 200 MVA synchronous condenser 
installation at Newcastle 330 kV Substation 
each with Transformer 275 MVA. 

2222 MVA 

 

Vales Point $180M 2 x 200 MVA synchronous condenser 
installation at Vales Point 330 kV Substation 
each with Transformer 275 MVA. 

2222 MVA 

 

Kemps 
Creek 

$169M 2 x 200 MVA synchronous condenser 
installation at Kemps Creek 330 kV 
Substation each with Transformer 275 MVA. 

2222 MVA 

 

3.2.3. Option 3 ï Non-network solution 

We consider that non-network solutions may be able to form credible options for this RIT-T, either as 

standalone options or in combination with network options (or components of these options). 

Existing 
Substation 
Site 

Expected capital 
expenditure 

($2021-22, ±25%) 

Proposed investment Fault level 
contribution at 
330kV busbar  

Sydney 
West 

$196M 2 x 125 MVA synchronous condenser 
installation at Sydney West 330 kV 
Substation each with Transformer 275 MVA 

1874 MVA 

Newcastle $170M 2 x 125 MVA synchronous condenser 
installation at Newcastle 330 kV Substation 
each with a 275 MVA transformer 

1874 MVA 

 

Vales Point $178M 2 x 125 MVA synchronous condenser 
installation at Vales Point 330 kV Substation 
each with a 275 MVA transformer 

1874 MVA 

 

Kemps 
Creek 

$156M 2 x 125 MVA synchronous condenser 
installation at Kemps Creek 330 kV 
Substation each with a 275 MVA 
transformer 

1874 MVA 
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While the ultimate assessment of non-network options will depend on responses received to this PSCR, at 

this stage, we consider these technologies may include, but are not limited to, the following: 

¶ synchronous generators; 

¶ synchronous hydro units operating in ósynchronous condenserô mode; 

¶ conversion of existing synchronous generators to synchronous condensers; 

¶ synchronous condensers (with or without fly wheels); 

¶ grid forming battery energy storage systems; 

¶ grid forming inverter-based renewable generators;  

¶ grid forming SVCs or STATCOMs; and 

¶ other modifications to existing plant.  

Section 4 and the accompanying EOI provide details on the technical information that proponents of non-

network options need to provide in order to enable their option to be considered in this RIT-T. 

3.3. Options to address requirements from System Strength Rule Change (from 2 

December 2025) 

We have estimated that an entirely network-based solution required to the meet the minimum and efficient 

levels of system strength under the System Strength Rule Change (using synchronous condensers) would 

require approximately 20 synchronous condensers from 2 December 2025, growing to 29 synchronous 

condensers in 2032-33 as more inverter-based renewables connect. This is presented in Figure 3-1.  

This represents an óupper limitô provided to indicate the scale of solutions required. We expect that non-

network solutions will play a significant role in providing system strength, and that any network solution 

would be commensurately smaller as a result. Non-network options may also be required to meet system 

strength needs in the short-term until network options can be constructed and commissioned (where they 

are assessed to form part of the preferred options). A portfolio of existing and new network and non-

network solutions, including services from interstate, is likely to best meet the needs of the NSW power 

system and energy consumers throughout the energy transition. 
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Figure 3-1: Estimated number of synchronous condensers needed to meet NSWôs system strength requirements in full (without the support 
of non-network options). Of the 29 synchronous condensers estimated for FY33, 25 are rated at 200MVA and 4 are rated at 125MVA.

 

Figure 3-1 shows that: 

¶ If the System Strength Service Providers in other jurisdictions provide the minimum level of system 

strength as required under the System Strength Rule Change, this will also provide a contribution to 

meeting the minimum system strength levels in NSW.  

While we do not currently have contracts in place for the provision of these services, we do not expect 

to duplicate them in NSW. If a network support agreement cannot be reached, additional services 

within NSW would be required, equivalent to approximately 4 synchronous condensers located in NSW 

in 2025-26, growing to approximately 7 synchronous condensers in 2032-33. The growth in interstate 

system strength contributions can be attributed purely to the connection of major transmission 

projects,33 which reduce network impedance and facilitates the flow of system strength within NSW and 

between states.  

¶ In addition to interstate system strength contributions, the estimated number of 200MVA synchronous 

condensers required to meet minimum levels of system strength in NSW falls from 13 on 2 December 

2025 (2025/26) to 9 in 2027/28, due to major transmission projects facilitating the flow of system 

strength. 

¶ The need for system strength services to support the stable voltage waveform of new connecting 

renewable generators grows over time, as more inverter-based renewable generators connect to the 

network in NSW. 

Further breakdowns of the requirements to meet the minimum and efficient levels of system strength are 

provided in the following sections.  

 
33 Major transmission projects are modelled to commence service in line with Actionable dates set out in the 2022 Integrated 

System Plan. 
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3.3.1. Options to meet the minimum level of system strength 

We estimate that 13 synchronous condensers (200 MVA34) would be required to meet the minimum levels 

of system strength specified by AEMO in 2025/26, above and beyond interstate contributions. As shown in 

Figure 3-2, this falls to 9 in 2027/28 following the commissioning of major transmission projects identified in 

AEMOôs ISP. The short-term deployment of non-network solutions may prove to be an economically viable 

alternative to network solutions that are not required on an ongoing basis. 

Figure 3-2: Estimated number and location of synchronous condensers to meet NSWôs minimum fault level requirements, beyond interstate 
contributions 

 

3.3.2. Options to meet the efficient level of system strength 

We estimate that an additional 3 synchronous condensers would be required to meet the efficient levels of 

system strength specified by AEMO in 2025/26, above and beyond interstate contributions and minimum 

system strength requirements. As shown in Figure 3-3, this is expected to increase to 13 in 2029-30 as 

more inverter-based renewables connect to the NSW power system. 

With the exception of 3 x 125MVA Synchronous condensers in 2025-26 and an additional 1 x 125MVA unit 

in 2027-28,35 all other units are sized at 200MVA.36 It is envisaged that these synchronous condensers 

would be located in the vicinity of new connecting renewable generators, rather than at the system strength 

node itself. 

 
34 Each with a 275MVA transformer. 
35 Each with a 170MVA transformer. 
36 Each with a 275MVA transformer. 
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Figure 3-3: Additional number of synchronous condensers needed to meet NSWôs efficient level of system strength across different regions 
(cumulative), beyond interstate contributions and beyond requirements to meet minimum levels of system strength 

  

3.4. Options considered but not progressed 

We have also considered whether other options could meet the identified need. Reasons these options 

were not progressed are summarised in Table 3-4. 

Table 3-4: Options considered but not progressed 

Option Reason(s) network options were not progressed 

Grid forming 
SVCs 

Grid forming SVCôs have not currently been proven at scale for providing fault current 
and have a high cost and low overload capability compared to the credible options 
presented, hence this option is considered not commercially feasible. 

> 200 MVA 
Synchronous 
condensers  

The installation of very large, 250 MVA synchronous condensers was assessed, but 
considered not feasible due to maximum weight limits for road transport in NSW. While 
this option is technically feasible if some NSW roads and bridges were upgraded, due to 
likely costs, this option is considered not commercially feasible. 

Synchronous 
condensers at 
Vineyard or 
Sydney West 
(200MVA 
units) 
substations 

Physical constraints at these substations means that locating synchronous condensers 
at these substations is either not technically feasible or requires extensive modifications 
at the sites, increasing the costs to locate synchronous condensers at these sites with 
no additional benefits relative to the other sites assessed. Therefore these options are 
considered not commercially feasible. 
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