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Covering note  

This covering note provides contextual information to assist readers to understand the purpose, scope and 
findings in the attached document. 

1. Purpose and overview 

The attached report prepared by GHD addresses a query raised by the AER in relation to assumptions 

regarding the minimum number of synchronous generators that are expected to be required in South 

Australia. This issue is relevant to PEC in two respects: firstly, in relation to the reliability and security benefits 

that PEC is expected to provide; and secondly, EY’s modelling of gross market benefits.  

In the attached report, GHD reviewed AEMO 2025 report titled “Reduction of Minimum Synchronous 

Generators in South Australia” to assess the impact of the potential reduction in the number of synchronous 

generators required in South Australia. As explained below, GHD found that the potential reduction would 

only be feasible in limited circumstances and, therefore, AEMO’s report does not raise any material issues. 

The report is technical in nature and is provided to address the issues raised by the AER. 

2. Scope 

The statement of facts produced by GHD identified that various assessments of the reliability and security 

benefits delivered by PEC relied on market modelling that assumed that in the scenario without PEC in service 

a minimum of two large synchronous generators were required to be dispatched in South Australia to maintain 

power system security. AEMO’s 2025 report titled, “Reduction of Minimum Synchronous Generators in South 

Australia” presented the results of recently completed studies that demonstrated that under favourable 

conditions it should be possible to maintain power system security while reducing the number of large 

synchronous generators in South Australia from two to one. GHD reviewed the report to understand the 

conditions that would need to be met to allow the lower number of synchronous generators and to assess 

the impact on the market modelling undertaken by EY for Transgrid to assess the market benefits delivered 

by PEC. 

3. Key Findings 

The AEMO report found that the power system can be securely operated with a single 275kV network 

connected large synchronous generator or its electrical equivalent in service, under specific conditions. 

However, AEMO also found that the existing requirement for two large synchronous generators would remain 

under the following conditions: 

• when operational demand in South Australia is less than 600MW 

• to provide adequate ramping resources during conditions where South Australia is islanded or at risk of 
credible separation from the rest of the NEM, and 

• when required to re-secure the power system following a contingency. 

As a result, the minimum number of larger synchronous generators will often need to be increased to two. 

The statement of facts produced by GHD found that PEC stage 2 is expected to deliver material system 

security benefits with some of those benefits arising from the relaxation of the requirement to dispatch a 

minimum of two large synchronous generators (or its electrical equivalent). Given that the favourable 



  

conditions are unlikely to be present most of the time, GHD considers that the conclusion in the Statement 

of Facts that completing PEC stage 2 will deliver material security benefits remains valid. 

Transgrid commissioned EY to undertake electricity market modelling to reassess the market benefits 

delivered when PEC stage 2 is complete. When modelling the NEM without PEC stage 2, those studies 

make similar assumptions regarding the minimum number of synchronous generators in South Australia as 

is contained in the AEMO limits advise current at the time the market modelling was performed. 

GHD considers that the modelling approach adopted by EY regarding the number of synchronous generation 

in South Australia is reasonable. 

As AEMO has implemented revisions to the number of synchronous generators in South Australia as 

described in the 2025 AEMO report, the EY modelling may be perceived as overestimating the market 

benefits that arise when PEC stage 2 is completed. This is because in the counterfactual a minimum of one 

large synchronous generator may be required rather than two. However, the 2025 AEMO report identifies 

that reducing to one large synchronous generator would only be possible under favourable conditions, 

whereas under other conditions two large synchronous generators would be required. As favourable 

conditions may occur infrequently, GHD expects that the market benefits calculated by EY are unlikely to 

have been materially overestimated. 

4. Conclusion  

GHD considers that the conclusion in the Statement of Facts that completing PEC stage 2 will deliver material 

security benefits remains valid and that the market benefits calculated by EY are unlikely to have been 

materially overestimated. 

 





This Technical Memorandum is provided as an interim output under our agreement with Transgrid. It is provided to foster discussion in relation to technical matters 
associated with the project and should not be relied upon in any way. 

12667360 2 

– The requirement for adequate voltage control when operational demand in South Australia is less than 
600MW, 

– The need for adequate ramping resources during South Australia island conditions or when at risk of 
credible separation, and 

– The ability to re-secure the power system. 

Due to the above exceptions, the minimum will often need to be increased to two or more synchronous 
generators and will need to be based on actual power system operating conditions. 

 
Figure 1 System requirements needed within South Australia, power system conditions and power system considerations3 

3.1 System security attributes addressed in the AEMO draft 
report: 

The following system security attributes were considering in the AEMO draft report: 
– Frequency control – when South Australia is interconnected to the rest of the National Electricity 

Market (NEM), the required frequency control can be procured and a potential reduction in 
synchronous generators in South Australia would not have a detrimental effect on overall frequency 
control. When South Australia is at a credible risk of separation from the NEM or operating as an 
island, additional frequency control measures including interventions are likely to be in place.  

– Ramping management – this refers to the need to maintain reserve to manage large changes in output 
of wind and solar plants (both transmission-connected and distributed photovoltaics [DPV]) over a 
relatively short timeframe due to wind and cloud conditions. When South Australia is interconnected to 
the rest of the NEM, ramping requirements can be met with at least one large synchronous generator 

 
3 SA minimum synchronous generator requirements 
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in service. When South Australia is at a credible risk of separation or operating as an island, AEMO 
may require two large synchronous generators online to maintain sufficient ramp capability.  

– Grid reference – this refers to the need to maintain a balanced three-phase rotating grid voltage 
phasor universally across the alternating current (AC) power system and enable power system devices 
to collectively maintain synchronism. An assessment4 based on desktop modelling and simulations 
found grid reference to be adequate when South Australia is interconnected to or islanded from the 
rest of the NEM. AEMO requires at least one large synchronous generator in service until a physical 
test of this concept is completed or Project EnergyConnect (PEC) Stage 2 is in service.  

– Voltage control – ElectraNet’s assessment found one 275 kV-connected large synchronous generator 
to be adequate to meet voltage control requirements in the Adelaide metropolitan area when the 
operational demand in South Australia is greater than 600MW and provided essential reactive power 
equipment is in service. When the operational demand in South Australia is 600MW or below, two 
large 275 kV-connected synchronous generators, or its electrical equivalent, are required for voltage 
control. ElectraNet has further completed a transmission network voltage control regulatory investment 
test for transmission (RIT-T)5. Additional reactors are expected to be commissioned and in service by 
mid-2026. This will potentially enable operation of South Australia with one large synchronous 
generator even during periods when operational demand drops below 600MW.  

– System strength – ElectraNet’s assessment found that the four synchronous condensers in operation 
in South Australia provide sufficient system strength6. No adverse impact on system strength in the 
South Australian power system could be identified with transition to a one large synchronous 
generating unit online under most system conditions.  

GHD notes that these statements are somewhat inconsistent with the limit advice published in April 
2024 which require a minimum of two large synchronous generators to be online. The 2021 update to 
system security reports reference above did find that there was no system strength shortfall but that 
assessment appears to have considered the generation profile from the 2020 ISP that assumed a 
minimum number of synchronous generators in South Australia until PEC stage 2. 

– Managing inertia and regulation 88A – regulation 88A of the Electricity (General) Regulations 2012 
(SA) requires AEMO to limit the rate of change of frequency (RoCoF) to 3 hertz per second (Hz/s) or 
less following a non-credible contingency trip of the Heywood Interconnector. Depending on the 
operational demand and available inertia within South Australia, constraint equations will manage the 
active power flows on the Heywood Interconnector to meet this requirement.  

– Re-securing the power system – AEMO has an obligation under National Electricity Rules (NER) 4.3.1 
to maintain power system security in accordance with the general principles stated in NER 4.2.6 and is 
required to take reasonable actions to return the power system to a secure operating state within 30 
minutes of a contingency event. Under certain power system conditions, such as credible risk of South 
Australia separation from the NEM, unplanned network asset outages or generator outages, AEMO 
may require two or more synchronous generators online.  
The AEMO draft report suggests that under favourable conditions one large synchronous generator 
may be sufficient to maintain system security. To operate with only one generator in service AEMO 
would need to be comfortable that should that generator trip, another could be brought online within 30 
minutes to meet the requirements to re-secure the power system.  

– Power system damping – as per ElectraNet’s assessment, damping performance was assessed based 
on the criteria for damping margin to meet the five seconds halving time requirement per NER S5.1a.3. 
Provided that, under system normal conditions, the inter-area mode damping constants meet certain 
thresholds, system damping performance is expected to be operationally adequate, following the worst 
contingency when there is only one large synchronous generator online in South Australia. Further, 
AEMO will continue working with ElectraNet on any updates to the system damping limits whilst also 
monitoring of system damping in real-time. Any system damping performance concerns will be 
managed in line with existing AEMO processes.  

 
4 sa-transition-to-fewer-synch-gen-grid-reference.pdf 
5 AEMO | ElectraNet PSCR - SA Transmission Network Voltage Control 
6 update-to-2021-system-security-reports.pdf 
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– Heywood Interconnector limit – as per ElectraNet’s assessment, a reduction in the synchronous 
generator requirements from two to one in South Australia was found to have a minimal impact on the 
existing Heywood Interconnector import or export transfer capability. Heywood Interconnector system 
normal and N-1 limit advice remains unchanged for power system operation with one large 
synchronous generator in service. Therefore, the existing limit advice continues to apply.  

– Emergency frequency control schemes (EFCS) – based on the available inertia and operational 
demand, existing Heywood Interconnector constraints will be used to manage the active power flows 
over the Heywood Interconnector. Therefore, the impact of transitioning to a reduced number of 
synchronous generators within South Australia on EFCS such as under frequency load shedding 
(UFLS) and over frequency generator shedding (OFGS) is minimal.  

– Protection – as per ElectraNet and SA Power Networks assessments, transmission and distribution 
system protection operation has been found to be adequate, whether South Australia is interconnected 
to or islanded from the NEM with one large 275 kV-connected synchronous generator and four 
synchronous condensers in service.  

4. Alignment with statement of facts 

The Statement of Facts developed by GHD dated 30 June 2025 found that PEC stage 2 is expected to 
deliver material system security benefits. The following key system security benefits were noted for South 
Australia: 

– Completing PEC stage 2 and associated protection schemes significantly reduces the likelihood of 
South Australia being islanded from the rest of the NEM. This is a material system security benefit and 
allows the requirement to maintain a minimum of two synchronous generators online within South 
Australia to be relaxed. Completing stage 2 of PEC also allows constraints currently in place to limit 
RoCoF to 2 Hz/s following the loss of the Heywood Interconnector, to be revoked.  

– Failure to complete PEC stage 2 would create adverse system security impacts by extending the 
requirement to run those aging generators in South Australia and extending the exposure of customers 
in South Australia to the risks associated with a power system that is less resilient to extreme weather 
events.  

– Failure to complete PEC stage 2 would adversely impact power system security preventing the 
expected increase in system strength in South Australia.  

– AEMO has identified issues with addressing system security under minimum demand conditions which 
are heightened if South Australia is islanded under those conditions. Failure to complete PEC stage 2 
would require the implementation of additional measures to enable system security to be maintained 
under minimum demand conditions in South Australia including additional emergency backstop 
support.7 

AEMO’s draft report suggests that under favourable conditions the number of large synchronous generators 
required in South Australia may be able to be reduced from two to one. The documents reviewed in 
developing GHD’s Statement of Facts confirm that AEMO and ElectraNet have undertaken various studies 
to explore whether it might be possible to reduce the number of synchronous generators in South Australia 
that need to be dispatched to maintain system security. While those studies have identified that it might be 
possible to reduce the minimum number of large synchronous generators in South Australia to one under 
favourable conditions, achieving those conditions is difficult and as a result the limit requiring a minimum of 
two large synchronous generators to be dispatched has not been relaxed. The reports documenting those 
studies identify that once PEC stage 2 is in services the requirement for a minimum number of synchronous 
generators in South Australia can be relaxed8and 9 

 
7 AEMO | Managing Minimum System Load (MSL) 
8 aemo-2024-transition-plan-for-system-security.pdf 
9 SA minimum synchronous generator requirements 
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GHD notes that the existing system strength limits advice published by AEMO in April 2024, states that a 
minimum of two large synchronous generators and four synchronous condensers must be dispatched to 
meet system strength requirements10 

As such GHD expects that the conclusion in the Statement of Facts that completing PEC stage 2 will 
deliver material system security benefits remains valid. 

5. Implications for EY calculation of PEC market benefits 

Transgrid has commissioned EY to undertake electricity market modelling to reassess the market benefits 
delivered when PEC stage 2 is complete. When modelling the NEM without PEC stage 2, those studies 
make similar assumptions regarding the minimum number of synchronous generators in South Australia as 
is contained in the current limits advise published by AEMO and referenced in the GHD’s Statement of 
Facts11. The key modelling assumptions are summarised in Appendix B. 

GHD considers that the modelling approach adopted by EY regarding the number of synchronous 
generation in South Australia is reasonable.  

While GHD has not reviewed the EY market modelling report it is expected that, consistent with the original 
market modelling undertaken to support the PEC RIT-T, a significant proportion of any market benefits 
would arise through PEC stage 2 removing the need for a minimum number of synchronous generators in 
South Australia. PEC stage 2 is therefore expected to produce market benefits via lower fuel costs, lower 
emissions and reduced generator operating costs compared to the counterfactual in which PEC stage 2 
does not proceed. In the counterfactual a minimum of two large synchronous generators are modelled in 
South Australia. 

If AEMO proceeds to implement revisions to the number of synchronous generators in South Australia as 
described in the AEMO draft report contained in Appendix A, then the EY modelling may be viewed as 
overestimating the market benefits that arise when PEC stage is completed. This is because in the 
counterfactual a minimum of one large synchronous generator may be require rather than two. However, 
the AEMO draft report identifies that reducing to one large synchronous generator would only be possible 
under favourable conditions, whereas under other conditions two large synchronous generators would be 
required. As favourable conditions may occur infrequently, GHD expects that the market benefits calculate 
by EY are unlikely to have been materially overestimated. 

 

Regards 

 
Team Leader Power Advisory 

 
10 transfer-limit-advice-system-strength.pdf 
11 transfer-limit-advice-system-strength.pdf 
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The modelling undertaken by EY made the following assumptions regarding the amount of synchronous 
generation in South Australia in the period prior to the completion of PEC stage 2. 

 
 




