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Executive summary

Executive summary

The energy transition is fundamentally changing the way that electricity is produced, consumed, and transported
across the National Electricity Market (NEM). As the system moves further fromits historical dependence on large
synchronous generation, new challenges are emerging for maintaining system security and reliability. This
presents a range of new risks and new opportunities for project developers; however, the most efficient decisions
need to balance a range of complex technical and economic considerations across both geographical and
electrical locations.

The NEM provides a diverse set of signals and mechanisms to help guide investment decisions by incentivising
new services and infrastructure in the most efficient and cost-effective locations. However, the effectiveness of
these signals can be limited if they are difficult to access, difficult to interpret, or difficult to compare across
competing locations. The Enhanced Locational Information (ELI)Report aims to increase the transparency and
accessibility of such signals by comparing a spectrum of associated locational metrics with graphic and
geographic datasets, as summarised in Figure 1.

While the ELI Report is intended to draw together a diverse set of locational signals and help inform proponent
decisions, it is not intended to be a substitute for detailed project design work, tailored power system analysis, and
thorough economic modelling customised to specific proponent goals, assumptions, and risk tolerances.

Figure 1 Overview of indicator types considered in the 202 5 ELI Report
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Executive summary

Investment opportunities are available in all regions, however proponents must carefully
consider competing investment signals

Opportunities exist across all regions for renewable energy and storage projects to provide energy, capacity, and
network support services. These investment needs are bolstered by strong policy incentives, continued growth in
peak demand, proximity to major loads, and the withdrawal of existing supply sources.

However, some network locations are reaching high levels of generator curtailment, and investors will need to
consider factors such as access to high-quality renewable resources, network congestion, network losses,
security requirements, future network changes, and competing projects nearby.

Thermal generation continues to withdraw, creating opportunities for new supply investment

While new generation and storage projects are being deployed at pace, the existing fleet of coal-fired power
stations are beginning to reach end-of-life. Retirements have been announced for all but one of the remaining
fleet, with about half by 2035 and the rest by 2051, continuing the steady rate of retirement since 2012. However,
to meet government policy objectives, the Integrated System Plan (ISP) forecasts that the remaining coal fleet will
close two to three times faster than those announcements.

As these existing thermal units withdraw, opportunities are emerging for alternative sources of supply to support
power system reliability. The Electricity Statement of Opportunities (ESOOQ) is published each August, and
contains information on any opportunities for investment to meet relevant reliability standards across the NEM.

Some network locations are now  experiencing significant levels of congestion  and curtailment
presenting both risks and opportunities for new service providers

While reliability presents significant opportunities for new energy providers, a reliable power system requires more
than just sufficient levels of installed capacity and available energy. The system itself must also maintain an
underlying set of security and stability services that ensure the generated energy can be transported and
delivered safely, while maintaining a system that is stable and resilient against disturbances.Applying the physics
of the power system can result in congestion, curtailment, network losses, and new opportunities for network
support services.

In 2024, over half of all grid-scale wind and solar generation experienced network-driven curtailment of less than
1%. Grid-scale wind generation across the NEM averaged 11% network curtailment, but was as high as4.8% for
some units. Curtailment of solar generation ranged higher than this, averaging 45%, with several solar farms
experiencing very high levels of curtailment above 25%.

Figure 2 presents an overview of NEM congestion and curtailment outcomes for calendar year 2024. It shows that
high curtailment was mainly concentrated in specific areas (particularly Western New South Wales and North
West Victoria), and illustrates that most transmission lines did not experience significant congestion.

The most severe network congestion arose in areas with high levels of generation connected in locations that
were originally designed to service demand rather than supply. These high network congestion areas broadly
overlap with the areas experiencing high levels of generation curtailment.
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Executive summary

Figure 2 Overview of NEM congestion and curtailment for calendar year 2024

s s ;

Transmission Line Congestion

Binding Hours OR  Binding Impact ($)

>750 hours >$1 mill
250-750 hours $500k-1 mill
100-250 hours $100k-500k

20-100 hours $50k-100k

<20 hours I <$50k

Network Driven Generator Curtailment (%)
0-1%  1-10% 10-25% 25-50% >50%

o @ © & @
fam O @ © ©

‘ ';&R’ﬁsbane
Q.

[

© AEMO 2025 | 2025 Enhanced Locational Information (ELI) Report 5



Executive summary

While some locations have not seen heavy congestion historically, they are nearing their
current network limits and additional capacity ma y result in new areas of congestion

AEMO modelled the ability of the existing network to accommodate additional capacity without excessive
curtailment. This hosting capacity indicator, based on analysis of 2024 network constraints, identifies the size of
plant that the network could host before 20% of the added energy would be curtailed. The ELI Report separately
models this for the resource profile of wind, solar, and their two-hour hybrid equivalents, in each of 158 network
locations.

Figure 3 shows the results of this analysis for wind and wind-hybrid plant. This indicates reduced network hosting
capacity in parts of south-western New South Wales and north-western Victoria, results which were consistent for
both the solar and wind analysis. Network hosting capacity tended to be higher closer to the load centres in each
region. A key result from this analysis is the significant impact possible from the addition of a two-hour hybrid (or
stand-alone) battery in most locations, although several locations were too heavily congested to take full
advantage of hybridisation, particularly for solar plant where energy production is concentrated to daylight hours.

Figure 3 Historical hosting capacity indicator  in NEM for wind (left) and hybrid wind /battery energy storage
system ( BES$ (right)
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Executive summary

The projected curtailmen t of renewables islow in some network areas, and higher in others

The network hosting capacity analysis considered only the capabilities of the network and assumed that sufficient
demand or market opportunities are available. Toexpand this picture, the 2025 ELI Report has also projected
future curtailment for hypothetical 300 megawatts (MW) projects in each location under near-term (2026 to 2028),
and medium-term (2030 to 2035) horizons.

This analysis, shown for solar projects in Figure 4, reveals projected curtailment in locations where local network,
regional demand, or export capabilities may limit the dispatch of additional energy. This is more pronounced in the
near-term horizon, while improvements are seen in the medium term based on new actionable ISP projects being
delivered, and as investment is made to meet required system security services which would begin to relax
system security constraints. Projected curtailment is particularly high in South Australia and Victoria in the near
term, as these regions are further progressed in the renewable transition, and each further increase in capacity is
more heavily curtailed by minimum security and export limitations. This may present opportunities for additional
loads or battery storage, but in both cases significant improvements are seen into the medium term. Consistent
with the network hosting capacity results, solar projects experienced more projected curtailment than wind on
average, with increased competition against consumer energy resources (CER) and other solar projects for
access to daytime demand.

© AEMO 2025 | 2025 Enhanced Locational Information (ELI) Report 7



Executive summary

Figure 4 Projected curtailment outcomes for solar in near term (left) and medium term (right) operating

conditions
{ 3
v 7
\ Y
Y
Ry
b
Projected Curtailment (%) Projected Curtailment (%)
<5 5-20 20-35 35.50 50-65 =65 <5 5.20 20-35 35-50 50-65 =65
el @ @ S pull ;0 ® @ &
©
=
o @g
@ b4 )
@ & o
00 e :
2] @w, — 2 @ o4 2
—o 8 o S ——a ]
° 4 % & o -.ﬁ?__ ° s . ~ 9 o
o @ © —° e (@
: / -0
@ ] e % / )
@ &
) o)
e D e@% @
@ @
8@@%3 @@%ea
& 8 @
o A9

State and federal energy policy is driving investment and reshaping the energy landscape

State and federal governments are united in their efforts to decarbonise Australia and have committed to strong
transition targets, including a federal 82% renewable generation target by 2030, and net zero emissions by 2050
for all states.

As part of these efforts, new offshore renewable energy zones (REZs) have been declared across the southern
and eastern coasts, and a Capacity Investment Scheme (CIS) is progressing to further bolster investment in
renewable and clean dispatchable capacity across the country.

These policies will have a significant impact on the volume and geography of new generation and storage
investment projects. As of April 2025, there were over 20 gigawatts (GW) of committed or anticipated connection
projects, and AEMO was aware of over 300 GW of future proposed projects under consideration. Of these
projects, 55% are grid-scale wind and solar generation and a further 41% battery or pumped hydro storage,
representing a predominantly renewable future fleet.
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Executive summary

AEMO is seeking feedback on the scope and value of information in this report

AEMO welcomes stakeholder submissions on the usefulness of the 205 ELI Report, and on potential
improvements or additional information sources that would be valuable to stakeholders in future ELI Reports.

Stakeholders should make written submissions to  planning@aemo.com.au by 1 August 2025. This may
include feedback on:

1 whether the locational data presented in the 2025 ELI Reportis useful for initial screening and early-stage
analyses about where to locate projects in the NEM, and if not, which metrics are not useful and how could this
be improved,

i the types of additional analysis or locational signals that would be useful to include in the 2026 ELI Report, and
1 any other suggestions for improvements to future ELI Reports or the presentation of data contained in them.

AEMO®s process and expected timeline for c¢6BldReportarei on |
outlined in Figure 5. Future dates may be adjusted, and additional steps may be included as needed through the
consultation process.

Figure 5 Indicative timeline of ELI consultation activities and publications
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Introduction

1 Introduction

The NEM is changing rapidly, transforming the way electricity is generated, transported, and consumed. This is
challenging traditional ways of operating as system security and reliability become increasingly complex.

In February 2023, the Energy Security Board (ESB) agreed to implement enhanced information reforms to provide
participants in the NEM with better information on the optimal location for new investments.

The inaugural ELI Report in 2024 represented a key deliverable from these reforms, and this 2025 report builds on
that earlier work to providing additional information and forward-looking insights in response to stakeholder
feedback.

The ELI Report provides a collection of metrics and indicators that represent important locational characteristics of
the power system, and which may be relevant to inform better regulatory, generator investment, or transmission
augmentation decisions.

AEMO aims to continue enhancing this information over time, and is seeking written submissions on the utility of
the current information presented, and on the scope of information that could provide value as part of future ELI
publications. Consultation details are provided in Section 8.

1.1 Scope of content

The NEM provides a diverse set of signals and mechanisms to help guide investment decisions by incentivising
new services and infrastructure in the most efficient and cost-effective locations. However, the effectiveness of
these signals can be reduced if they are difficult to access, difficult to interpret, or difficult to compare across
competing locations.

The 2025 ELI Report builds on the inaugural 2024 publication, drawing together a wide range of publicly available
information on the power system? and overlaying these indicators geographically to extract insights that may be
relevant to informing better regulatory or investment decisions.

The report incorporates stakeholder feedback from the inaugural report by adding a variety of new locational
signals. This includes an analysis of a hosting capacity indicator, projected curtailment, and projected network
congestion. The 2025 ELI Report alsofulfills a recommended action from the Energy and Climate Change
Ministerial Council (ECMC) review of the ISP, providing improved ISP generation and storage information®.

Further details on the inputs, assumptions, and data sources are presented in Appendix A1 and Appendix A2.

! Energy Security Board. Transmission access reform Enhanced Locational Information, June 2023, at https://www.datocms-assets.com/
32572/1688514855-enhanced-locational-information-final-decision-paper.pdf.

2 The 2025 ELI Report does not include data related to the sub-transmission or distribution networks.

3 See https://www.energy.gov.au/sites/default/files/2024-04/ecmc-response-to-isp-review. pdf.
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Introduction

Figure 6 Overview of indicator types considered in the 2025 ELI Report
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1.2 Structure of this report

The 2025 ELI Report contains the following information:
1 A summary of key locational indicators and characteristics at a NEM-wide level (Section 2).

1 A more granular exploration of these indicators for each region in the following sections in this report,
supported by detailed REZ assessment scorecards in the appendices:

New South Wales (Section 3).
Queensland (Section 4).
South Australia (Section 5).

Tasmania (Section 6).

o o ox o ox o ox o ox

Victoria (Section 7).
An overview of next steps related to consultation and planning for the 2025 ELI Report (Section 8).
A summary of related resources and additional sources of information (Appendix Al).

A summary of indicator definitions and methodologies used in this report (Appendix A2).

=A =2 = =4

Further regional information, including detailed REZ scorecard assessments (Appendix A3 to Appendix A7).
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NEM-wide indicators

2 NEM-wide Indicators

Opportunities exist across all regions for renewable energy and storage projects to
provide energy, capacity, and  system security services . This is bolstered by strong
policy incentives , continued growthin  peak demand, and withdrawal of existing
generation source s. However, some locations are now reaching high levels of
generator curtailment

Investors are increasingly consider ing factors beyond resource quality and social
licence , such as network congestion, network losses,future network developments,
security remediation requirements , and the impact of neighbouring projects.

This chapter summarises key locational indicators relating to national energy policies (Section 2.1), generation
and storage outlook (Section 2.2), network capability (Section 2.3), system security requirements and shortfalls

(Section 2.4), reliability and energy adequacy (Section 2.5), wholesale price indicators (Section 2.6), and resource
quality (Section 2.7).

2.1 National energy policies

State and federal governments are united in their efforts to decarbonise Australia and have committed to strong
transition targets. These policies will shape the energy landscape and are an important consideration for new
transmission, generation, and storage projects. In addition to specific regional energy policies and targets
described in the regional chapters, key national energy policies and commitments include:

1 nationwide emission reduction of 43% below 2005 levels by 2030 and net zero by 2050%,

1 commitment to achieve an 82% share of renewable generation by 2030, supported by the CIS seeking tenders
for renewable and clean dispatchable capacity projects®,

i the Large-scale Renewable Energy Target (LRET) to deliver an addition 33,000gigawatt hours (GWh) of
electricity from renewable sources annually from 2020 to 20308,

1 theNat i onal Energy Productivity Target t o betweenr20land Aust r
20307,

1 offshore REZsfor Gippsland, Hunter, Southern Ocean, lllawarra, Bass Strait and Indian Ocean off Bunbury?, and

1 support for major transmission projects under the Rewiring the Nation framework®.

4 Climate Change Act 2022 (Cth) section 10, at https://www.legislation.gov.au/C2022A00037/latest/text
5 Capacity Investment Scheme, at https://www.dcceew.gov.au/energy/renewable/capacity-investment-scheme.

6 Australian Government. Renewable Energy Target, at https://cer.gov.au/schemes/renewable-energy-target.
7 Australian Government. National Energy Productivity Plan, https://www.dcceew.gov.au/energy/publications/national-energy-productivity -plan.

8 At https://www.dcceew.gov.au/energy/renewable/offshore-wind/areas.

9 At https://www.dcceew.gov.au/energy/renewable/rewiring -the-nation.
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NEM-wide indicators

2.2 Generation and storage outlook

Pipeline of generation and storage projects

Table 1 shows the scale of the current generation pipeline as the sum of nameplate capacity for all generation and

storage projects, aggregated according to their current commitment status. There was an approximate increase of
8 GW of existing, 2 GW of committed and 3 GW of anticipated projects between the April 2024 and April 2025
Generation Information publications?®.

Table 1 New generation and storage pipeline as of April 202 5 Generation Information (GW)
Existing generation Committed generation Anticipated generation Proposed generation
New South Wales 21.6 7.0 3.9 99.5
Queensland 18.7 3.8 55 104.9
South Australia 7.3 0.3 0.1 19.7
Tasmania 3.2 0.0 0.0 11.0
Victoria 17.2 2.0 2.2 71.3
Total 68.2 13.0 11.7 306.3

Proposed generation and storage projects

There is a substantial volume of projects at early stages of development. Of note, 55% of proposed projects are
variable renewable energy (VRE) projects, while storage projects (battery or pumped hydro) account for 41%.
Figure 7 provides a breakdown of these projects by region and technology. Of these proposed storage projects,
73% of capacity is shallow (less than four hours), 18% of capacity is medium (four to 12 hours) and 9% of capacity
is medium (over 12 hours).

Figure 7 Proposed projects by NEM region and  technology as of April 202 5 Generation Information (GW)
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10 AEMO, Generation Information, April 2025, at https://aemo.com.au/en/energy-systems/electricity/national-electricity -market-nem/nem-
forecasting-and-planning/forecasting-and-planning-data/generation-information. Category definitions are under Background Information.
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Connection applications

Figure 8 provides an overview of new connection applications by stage and technology, as they progress through
the connection and commissioning process, as of December 2024, This indicates that 19 GW of connection

projects are in the application stage, 25 GW in the proponent implementation or registration stages, and 5 GW
undergoing active commissioning.

Figure 9 provides a geographic overview of these projects by stage and technology.

Figure 8 Underway NEM connections projects by stage and type of generation or storage  technology as of
December 2024 NEM Connections Scorecard (GW)
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1 Connection application metrics are based on the December 2024 NEM Connections Scorecard, at https://aemo.com.au/energy-
systems/electricity/national-electricity -market-nem/participate -in-the-market/network-connections/connections-scorecard.
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Figure 9 Connection projects pipeline across the NEM (as at December 2024)
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Connection application metrics are based on the December 2024 NEM Connections Scorecard, at https://aemo.com.au/energy-
systems/electricity/national-electricity -market-nem/patrticipate -in-the-market/network-connections/connections -scorecard
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Generator decommissioning

Many critical system security and reliability needs were once predominantly met by a fleet of baseload coal-fired
power stations. However, as these existing units age, they become less reliable, more expensive to maintain, and
less competitive against renewable energy resources.

Ten large coal-fired power stations have closed since Munmorah ceased operations in 2012, the latest being
Liddell in April 2023. Retirements have been announced for all but one of the remaining fleet, with about half by
2035 and the rest by 2051, continuing the decline in coal generation capacity in the NEM*2.

However, to meet government policy objectives, the 2024 ISP forecast that the remaining coal fleet could close
two to three times faster than those announcements. In Step Change, considered the most likely scenario through
stakeholder consultation, about 90% of the current 21 GW of coal capacity would retire by 2034-35, and all before
2040. Even in Progressive Change, only 4 GW of coal generation is projected to remain in service by 2034-35.

Figure 10 shows this decline in both historical and modelled ISP forecast levels of available coal capacity.

Figure 10 Actual and forecast ¢ oal generation capacity inthe NEM, Step Change scenario to 2049-50 (GW)
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Capacity and storage outlook

A E MO ®24 ISP selected an optimal development path (ODP) that sets out the capacity of new generation,
firming capacity, and transmission that meets both consumer needs and emissions targets until 2050.

Under the forecasts for the Step Change scenario, the ODP calls for investment that would:

12 Up to date collection of closure timings available at https://aemo.com.au/en/energy-systems/electricity/national-electricity -market-nem/nem-
forecasting-and-planning/forecasting-and-planning-data/generation-information.
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NEM-wide indicators

triple grid-scale VRE by 2030 and increase it sixfold by 2050,
almost quadruple the firming capacity from sources alternative to coal that can respond to a dispatch signal,

support a forecast four-fold increase in distributed PV capacity, and

= = = =4

leverage system security services and operational approaches to ensure the NEM stays reliable and secure
even as the renewable share of generation approaches 100%.

About 6 GW of VRE capacity would need to be added every year, compared to the current rate of 3-4 GW. Wind
would dominate installations through to 2030, complementing installations of distributed PV systems, and by 2050
grid-scale solar capacity would be 58 GW and wind 69 GW.

Figure 11 presents the modelled NEM capacity projections by technology until 2049-50. Regional breakdowns
and commentary are provided in later sections of this report.

Figure 11  Historical and forecast capacity in the NEM, Step Change scenario, 2009-10 to 2049-50 (GW)
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Projected ¢ apacity and storage build

Figure 12 shows the capacity and annual energy production of generation and storage projects in the NEM by 2030, for the 2024 ISP Step Change scenario. Regional
summaries are presented in subsequent chapters, with additional snapshot yearsin the associated regional appendices.

Figure 12  Projected capacity (left), annual energy (centre), and annual storage production  (right), under the 2024 ISP Step Change projected build, 2030
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Notes: Units smaller than 50 MW have been omitted from the capacity map, and those smaller than 125 GWh annually have been omitted from the energy production maps. Icon sizes do not represent area of land usage. Icon
locations have been arranged for visual clarity. ISP projects have been placed within their relevant ISP subregion or REZ but do not represent specific anticipated connection points.
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REZd evelopment and geographic dispersion

Figure 13 shows the projected VRE build levels across the NEM forecast in the 2024 ISP. This level of
geographical dispersion, and the network projects that sit beneath it (see Section 2.3), emphasise the importance
of efficient, coordinated and priority development of REZ candidates.

Figure 13  Projected VRE build in the 2024 ISP Step Change scenario in 2029 -30 (left) and 2039 -40 (right)
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2.3 Network capability

Historical ¢ ongestion and curtailment

In 2024, curtailment®® of wind generation across the NEM averaged 1.1%, ranging between 0% and 4.8%. Solar
curtailment was higher, averaging 4.5% and ranging from 0% to 53.8%. Figure 14 illustrates this high variability in
curtailment levels across the NEM. Over 60% of all semi-scheduled generators in the NEM experienced less than
1% curtailment during 2024, while several individual solar farms experienced more than 25% curtailment.

Figure 14  Average curtailment of semi-scheduled wind and solar generation in the NEM | calendar year 202 4
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Figure 15 shows the geographic distribution of congestion and curtailment in 2024, illustrating the generator
locations and network elements most heavily impacted*.

Although most transmission elements did not experience significant congestion, bottlenecks did exist along
several major flow paths, including paths between New South Wales and Victoria, and Tasmania and Victoria. Key
projects are planned to alleviate this congestion, including Victoria 2 New South Wales Interconnector West (VNI
West) and Marinus Link, respectively.

A more granular exploration of generator curtailment and transmission congestion for each region is presented in
later sections of this report, supported by REZ assessment scorecards in the associated regionalappendices.

13 For information on how curtailment was defined and calculated, see Appendix A2.3.1.
14 See Appendix A2.3.2 for a detailed explanation of inclusions and exclusions related to this map.
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Figure 15 Overview of NEM congestion and curtailment for calendar year 202 4
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Note: This map does not capture all forms of congestion in the NEM. See Appendix A23.2 for a detailed explanation of inclusions and exclusions.
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