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The Clean Energy Investor Group (CEIG) represents domestic and global renewable
energy developers and investors, with more than 16GW of installed renewable energy
capacity across more than 76 power stations and a combined portfolio value of around
$38 billion. CEIG members’ project pipeline is estimated to be more than 46GW across
Australia. It is an investor body, representing the unique perspective of clean energy
investors to regulators, policy makers and the broader energy sector.

Acknowledgement: This report was developed in collaboration with University of Melbourne student,
Nathanael Hendrianto, during his industry placement with CEIG, with modelling support and policy
guidance provided by CEIG Members.

In the spirit of reconciliation, the Clean Energy Investor Group acknowledges the Traditional Custodians of country throughout Australia
and their connections to land, sea and community.

We pay our respect to their Elders past and present and extend that respect to all Aboriginal and Torres Strait Islander peoples today.
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Finding 1. Transmission projects have been delayed
due to complex regulatory process and delivery issues

Finding 2. In 2024, New South Wales (NSW)
experienced 66% of the total NEM congestion impact,
followed by Victoria (18%) and South Australia (13%)

Finding 3. In 2024, renewable curtailment was largely
concentrated in NSW (33%) and Victoria (27%)

~inding 4. Delaying transmission upgrades could
prevent supplying an additional 17% of annual demand
with low-cost renewables

Finding 5. Delayed transmission would increase
reliance on thermal generation, costing up to $40 billion
per year of delay
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Executive Summary

Transmission is a major
bottleneck hindering
decarbonisation

The transmission network is now
a maijor bottleneck for
renewables development, with
transmission buildout delays
causing renewable curtailment
and rising system costs,
undermining efforts to replace
ageing, high-emission thermal
generators and slowing
decarbonisation.

This report reviews past reforms,
identifies causes of transmission
delays, analyses past congestion
and curtailment, quantifies
delayed transmission impacts,
and proposes targeted reforms
to enable timely and efficient
transmission delivery.

Past reforms have not fully delivered
their intended benefits

Transmission Planning and
Investment Review led to implemented
rule changes aimed at improving
delivery, but deferred contestability and
excluded several investor proposals,
limiting broader improvement.

Transmission Access Reform aimed
to improve investment and operational
efficiency but was not implemented,
leaving the network congestion
unresolved and undermining
renewables deployment.

In response to national framework
limitations, states implemented
jurisdictional frameworks to
streamline transmission planning,
though gaps in risk allocation and
financial certainty remain.

Delayed transmission buildout cause
congestion and renewables curtailment

Transmission delays are primarily due to prolonged
regulatory processes, followed by supply constraints
and slow infrastructure buildout. Projects have faced
delays of around two years on average.

The frequency and impact of past transmission
constraints vary by region, leading to different
patterns of renewables. NSW has faced the most
severe congestion and curtailment, followed by
Victoria.

Delayed transmission could result in lost renewable
potential equivalent to up to 17% of annual demand,
with system impacts potentially exceeding National
Electricity Market (NEM) annual trading volume due
to extended thermal generation reliance.

This issue must be addressed urgently through
timely grid upgrades or alternative solutions to fully
utilise renewable energy and support
decarbonisation.
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Executive Summary: Policy Recommendations

Short-term: Strengthening near-term delivery and reform foundations

1. Extensive identification and assessment of non-network solutions (NNS) in the
RIT-T

2. Leverage distribution networks and demand-side solutions

3. Establish a NEM-wide network coordination working group to align jurisdictional
schemes with transmission delivery and strengthen public communication

4. Establish a dedicated Transmission Reform panel to drive structural reform

Long-term: Addressing financing concerns & streamlining the regulatory
assessment process

5. Unlocking investor-led transmission funding
6. Reduce duplication and broaden the scope of benefit assessments

7. Proactively assess maximum project cost in place of the feedback loop

°
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Introduction
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Rationale Behind this Analysis

» The existing transmission network, built for thermal generation, now struggles to
support growing renewables, highlighting the need for new transmission and
upgrades to unlock remote renewable potential and maintain system reliability as
generation patterns shift.

* However, transmission approval is slow and complex due to the lengthy planning
and regulatory process’ (Regulatory Investment Test for Investment, RIT-T),
limited obligations for Transmission Network Service Providers (TNSPs), and land
use conflicts. This is then followed by buildout delays caused by supply chain
constraints and technical challenges.

» These transmission buildout delays cause congestion and increase renewables
curtailment, undermining renewables project viability and forcing reliance on
thermal generation, slowing decarbonisation and increasing environmental and
economic costs to society.

 This report analyses successes and challenges of past transmission reforms and
their impact, identifies key causes of transmission buildout delays,
analyses congestion and curtailment data, quantify the impacts of delayed
transmission buildout, and ultimately proposes targeted reforms to streamline
transmission development.

[1] See Appendix 1 for the key steps in current transmission planning and investment under the National Electricity Rules
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Analysis and Modelling: Inputs and Approach

Inputs

* Planned completion year of transmission projects: 2018-2024 Integrated
System Plan (ISP), NEM Transmission Augmentation Information July 2025

* Past transmission congestion and renewables curtailment data: NEM
Constraint Report 2024 Summary and Enhanced Locational Information (ELI)
Report 2025.

* REZ transmission limit, current and projected renewables capacity: 2024 ISP
Appendix 3

» Thermal generator relative contribution and installed capacity: 2024 ISP

+ Cost of capital; existing thermal generator data (emission intensity, fixed and
variable operational expenditure (OPEX), fuel cost, and heat rate: 2025 Input
Assumptions and Scenarios Report (IASR)

* Cost of carbon: AER Valuing Emissions Reduction Guidance

Assumptions

+ Fixed and variable OPEX increase 4.5% annually (2.5% inflation + 2% plant
aging)

» The exit of thermal generators is postponed by the same duration as
transmission delays

* Planned renewable capacity is added despite transmission delays, giving a
theoretical maximum additional curtailment that may be overstated but
reflects the capacity required to meet emissions targets.

Analysis and modelling approach

This report examines past transmission delays and their resulting congestion and
curtailment, projects additional curtailment from potential future transmission project
delays, and evaluates their impacts across the NEM.

* (1) Transmission buildout delays are assessed by comparing project
completion years across past ISPs up to the 2024 ISP (with updates from NEM
Transmission Augmentation Information), highlighting schedule changes, delay
extent, and underlying causes. These delays have contributed to network
constraints, limiting efficient renewable integration.

* (2) Historical network congestion is analysed by identifying location-specific
constraints with significant market impact (>$100,000 or 100+ binding hours) and
consolidating these by REZ to highlight the most constrained areas. Congestion,
in turn, drives renewable curtailment. (3) Historical renewable curtailment is
assessed via total curtailed energy, capacity-weighted average curtailment, and
the highest generator curtailment per REZ, identifying regions where delayed
transmission has most limited renewable output.

» To assess future impacts, (4) projected additional curtailment is modelled by
comparing expected renewable output against REZ transmission limits, both with
and without augmentation, over 2025-2040. Scenarios of 2- to 4-year delays
capture potential buildout slippage. The resulting curtailment increases are then
quantified in financial terms to estimate the (5) impact of delayed transmission,
including additional emission costs, variable/fixed OPEX, and fuel costs from
prolonged reliance on thermal generation across the NEM.

» Historical congestion, curtailment, and projected additional curtailment are
analysed by REZ. See Appendix 3 for the REZ overview.

°
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Past Transmission Reforms

Transmission Planning and Investment Review by Australian Energy Market
Commission (AEMC)?

This review was conducted in 2021-2023 to (1) identify issues, (2) explore options for reform and
improvements, and (3) recommend changes to National Electricity Rules (NER), all for timely and efficient
delivery of transmission projects across the NEM.

It recommends short-term and long-term reforms, with final determinations published in early and mid-2024 now
in effect. These reforms aim to streamline the regulatory process and improve investment efficiency, but in
practice they have not fully solved the problem yet, as most transmission projects are still experiencing delays.

In addition, despite strong support during the consultation process, the contestability workstream was put on
hold, as AEMC deemed existing jurisdictional frameworks will limit potential benefits of competitive tendering in
transmission delivery.

Transmission Access Reform by AEMC?

This reform was aimed to (1) improve investment efficiency, (2) manage access risk, (3) enhance operational
efficiency, and (4) incentivise congestion relief.

AEMC’s final determination was to not implement the hybrid model, as the modelling found marginal benefits
under existing frameworks and are unlikely to outweigh implementation costs. Consequently, the existing open
access model remains in place, which in the absence of sufficient transmission capacity, tends to exacerbate
congestion, undervalue storage and flexible demand, and enable free riding. This in turn can undermine
renewable energy deployment and investor confidence.

[1] All related documents are available at AEMC — Transmission Planning and Investment Review.
[2] All related documents are available at AEMC — Transmission Access Reform.

( Clean Energy

Investor Group



https://www.aemc.gov.au/market-reviews-advice/transmission-planning-and-investment-review
https://www.aemc.gov.au/market-reviews-advice/transmission-planning-and-investment-review
https://www.aemc.gov.au/market-reviews-advice/transmission-planning-and-investment-review
https://www.aemc.gov.au/market-reviews-advice/transmission-access-reform
https://www.aemc.gov.au/market-reviews-advice/transmission-access-reform
https://www.aemc.gov.au/market-reviews-advice/transmission-access-reform

Past Transmission Reforms

State and jurisdictional frameworks

* Due to perceived shortcomings in the national framework, NSW, Victoria, and Queensland have
already adopted alternative approaches and cost recovery mechanisms for transmission
investment as part of broader jurisdictional REZ frameworks, while Tasmania is currently
progressing a similar path3.

« Common elements of jurisdictional transmission frameworks are designed to enable:
(1) disapplication or modification of the RIT-T for REZ transmission projects,
(2) contestability for REZ transmission projects (except for Queensland), and

(3) the energy minister to direct transmission buildout (unlike under the NER where TNSPs have
no delivery obligation even for ISP projects despite holding exclusive rights).

« Jurisdictional approaches partly reflect investor calls* for streamlined assessments, regulatory
certainty, and reduced duplication, but significant gaps remain in risk allocation and financial
certainty.

[3] AEMC, prepared by Reform Matters (December 2024) Jurisdictional REZ Frameworks Review Report
[4] Investor’s key priorities are drawn from CEIG submissions on jurisdictional frameworks and reviews, available on the CEIG website

c Clean Energy 10
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https://www.aemc.gov.au/sites/default/files/2024-04/Transmission%20access%20reform%20-%20Consultation%20paper%20-%20April%202024.pdf
https://www.ceig.org.au/news-resources/?_post=submissions
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For the 11 transmission projects in the table on the right,
on average, the planned completion year is delayed by
around 2 years from the ISP in which each project was
first listed as actionable.

The Western Renewables Link has already experienced
delays of six years and remains in the anticipated stage,
with further delays likely as it progress toward committed
status and construction.

VNI West and Project Marinus have experienced
moderate delays. Both were first identified in the 2018
ISP and remain classified as actionable, stalled by
prolonged regulatory processes.

Clean Energy
Investor Group

Name State Delay Reasons
VNI Minor Vic, NSW 3 years Delivery and cost disruptions
Eyre Peninsula Link SA - -
QNI Minor Qld, NSW 2 years Limited resources and scope change
Far North
Id 1
Queensland REZ Q years
NSW, SA 3 years Regulatory issues and contractor default
NSW 0 vears Original 3GW 2024-25 energisation
4 expanded to 7.7GW in 2028
NSW 2 years Cost blowouts and stakeholder engagement
Vic 6 years Route changes and community opposition
Qld 2 years
Vic, NSW 2 years Route change and community opposition
Supply chain pressures and regulator
Vic, Tas 3 years Heply np ! ou y

process

Project status based on the 2024 ISP, with updates from NEM Transmission Augmentation Information (July 2025):

Completed, ,

Source: CEIG analysis of AEMO data.

See for more detailed reasons for the delay.



From System Planning to On-the-Ground
Delivery: Shifts in Timing Signals

What makes Central-West Orana REZ unique in Australia

* The Central-West Orana REZ is the first time in Australia that new renewable
generation and transmission investment is being coordinated at scale. The
initial 4.5GW of network capacity being added has enabled 7.15GW of
generation to be awarded access rights.

* The new REZ transmission infrastructure being delivered by ACEREZ is good
news for consumers. It will be delivered at a fixed price and fixed schedule to
unlock an expected $3 billion in net benefits for consumers.

» This is the first time the NSW Government has competitively procured a new
transmission network. ACEREZ has been awarded a long-term contract to
build, own and operate the infrastructure. The Australian Energy Regulator
determined the competitive process was genuine and appropriate.

* ACEREZ as the Network Operator will drive a concurrent connection and
commissioning process that responds to the urgency of the energy transition.
The innovation of each solar, wind and battery project moving through
commissioning as a group means they can be connected faster than
commissioning them one at a time.

* The Central-West Orana REZ’s 7.15GW of new generation includes 2.5GW of
solar, 2.95GW of wind and 1.7GW of battery energy storage systems. Of the 10
projects, 5 have Capacity Investment Scheme agreements including the 3
wind projects.

The Central-West Orana REZ is currently on schedule

When the Central-West Orana REZ was first listed as actionable in AEMQO’s 2020
ISP, it was scoped at a smaller scale and with an indicative transmission route
that has since been refined. As responsibility transitioned to EnergyCo from 2021,
the project moved from high-level system planning into coordinated delivery
planning, supported by detailed network design and staged engagement with
communities, landholders and market participants. This process resulted in a
clearer, more defined REZ footprint and delivery pathway.

In December 2023, the intended network capacity of the Central-West Orana REZ
was increased from 3 GW to 6 GW, though it will initially operate at 4.5 GW. In
May 2024 EnergyCo published its Infrastructure Plan Recommendation Report for
Central-West Orana which set out the timeline for major construction work to
commence in early 2025, with initial operations to commence by 2028. The REZ
transmission infrastructure and associated large-scale generation projects will be
commissioned from 2028 through to 2031. The Central-West Orana REZ is
currently on track for this schedule.

The timing aligns with network expansion being undertaken by Transgrid that
helps enable the 4.5GW of new capacity.
Important milestones have been reached in 2025 including:

* February: ACEREZ started pre-construction

* April: ACEREZ reached financial close

+ May: 7.15GW of access rights were awarded

* June: ACEREZ construction work begins

°
( Clean Energy
Investor Group
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Finding 2. In 2024, NSW experienced 66% of the total NEM
congestion impact, followed by Victoria (18%) and South Australia

(1

3%)

Total impact and duration of binding transmission
constraints in 2024
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Duration (thousand hours)

0 10 20 30 40 50
Binding Impact ($M)

Source: CEIG analysis of AEMO data.

Notes: NO and VO represent totals for transmission lines outside REZs but within each state.
Only REZs with non-zero values are shown.

[1] AEMO (2025) 2025 Enhanced Locational Information (ELI) Report

As noted by AEMOQO?, the most severe network congestion occurs in
areas originally designed to meet demand rather than supply, where
high levels of generation are now connected, with the worst impacts
observed in NSW.

Wagga Wagga REZ (N6) experienced the most severe transmission
congestion among the REZs, followed by Central-West Orana (N3).

Moderate congestion was observed in NSW Non-REZ (NO), Riverland
(S2), Murray River (V2), Western Vic (V3), North West NSW (N1),
and Tumut (N7).

Congestion patterns and market impacts vary across REZs, generally
falling into two categories:

o Frequent but low-impact congestion, as seen in NSW Non-REZ
(NO), suggests that operational improvements may be more cost-
effective than large-scale upgrades.

o Infrequent but high-impact congestion, as seen in Tumut (N7),
can significantly affect investor confidence and project returns,
indicating a need for targeted network upgrades or market design
reforms to manage these high-impact events.

C
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https://www.aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/enhanced-locational-information/2025/2025-enhanced-locational-information-report.pdf

Finding 3. In 2024, renewable curtailment was largely
concentrated in NSW (33%) and Victoria (27%)

» Areas experiencing high levels of generation curtailment broadly coincide Curtailment values in 2024

with regions of severe network congestion. 050

 Murray River (V2) experienced the highest overall curtailment among | ONSW ©Qid 9SA eTas oVic

REZs. AVG+3SD
200 T AT !

* Molong Solar Farm in Central-West Orana (N3) recorded the highest
curtailment of any individual unit, at 53.8%.

* Curtailment patterns vary across REZs when comparing average 150

curtailment percentages with total curtailed energy in GWh.

o South West NSW (N5) and Wagga Wagga (N6) had moderate average
curtailment but low total curtailed energy, reflecting installed capacities
under 500 MW per REZ.

o Western Vic (V3), Central-West Orana (N3), and NSW Non-REZ (NO)
showed low average curtailment but moderate total curtailed energy,
driven by installed capacities above 1 GW per REZ.

100

Curtailed Energy (GWh)

HigHIest curtailment of a
gengrator within the REZ:

50

' 20%
5% |1 0%

1
0% 5% 10% 15%

« This highlights that curtailment patterns are driven by the scale of local Capacity-weighted Average Curtailment (%)

renewables and grid limitations. Variation across REZs reflects not only
historical curtailment levels but also the density of nearby projects, existing
network constraints, and the timing of planned transmission upgrades.

Source: CEIG analysis of AEMO data.

Notes: NO and VO represent totals for renewable generators outside REZs but within each state.

( Clean Energy 15
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Additional curtailed energy (2025-
2040), by Top 10 REZ (in TWh)

0O 20 40 60 80 100 120
N2
NG —

V5
Q8
N5 [—
Q6
V4
Q7
Q2
S3

Notes: Lighter colour: 2-year delay, darker colour: 4-year delay.
Given AEMO group constraint modelling: V4 value includes V8,
V5 value includes V7.

Clean Energy
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CEIG analysis shows that a 2- to 4-year delay in NEM-
wide transmission projects buildout planned for 2025-
2040 would result in an additional 214—-456 TWh of
curtailed renewable energy, beyond the baseline
curtailment expected with timely upgrades.

This translates to 14-30 TWh of extra curtailment
annually, and a missed opportunity to meet an additional
5-17% of annual demand with low-cost, low-emission
renewable electricity.

New England (N2) and Central-West Orana (N3) would
face the highest additional curtailment. A 2-year delay in
either REZ could result in more curtailment than a 4-year
delay in most others, due to major transmission
upgrades aligned with large-scale renewable builds.

About half of REZs would face over double the
additional curtailment when delays stretch from 2 to 4
years, highlighting compounding impacts and the need
for timely delivery.

Major transmission upgrades are
heavily concentrated in NSW (>15 GW),
Qld (>9 GW), and Vic (>8 GW). Most of
these upgrades are scheduled for
completion around 2028—-2031 and in
2035.

Transmission limit addition in
the NEM, by year (in GW)
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Source: CEIG analysis of AEMO data.



Finding 5. Delayed transmission would increase reliance on
thermal generation, costing up to $40 billion per year of delay

» CEIG analysis found that for NEM-wide transmission projects scheduled for
completion between 2025 and 2040, each additional year of delay could add
up to $40 billion in total net present value (NPV) of impacts across the NEM.

» Delayed transmission buildout would postpone the exit of thermal generators
to maintain system reliability and make up for curtailed renewable generation
that could have otherwise supplied demand, resulting in higher fixed and
variable operating expenditure (OPEX), fuel costs, and emissions costs.

» Fixed OPEX from thermal generators is the largest cost component across
all delay scenarios, driven by high ongoing expenses to keep ageing plants
online regardless of their dispatch levels. This highlights the inefficiency of
relying on thermal generation as the main source of generation.

Total impact of delayed transmission buildout
(2025-2040), NPV (in $B)

200
161

51®
150 /'-_
124
RS
100

50

34

2-year delay 3-year delay 4-year delay

’ mEmission Cost ®Fixed OPEX Variable OPEX mFuel Cost

Source: CEIG analysis of AEMO data.
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Finding 5. Delayed transmission would increase reliance on
thermal generation, costing up to $40 billion per year of delay

« The annual impact of delayed transmission fluctuates but remains substantial
relative to projected NEM trading volumes, potentially exceeding them in
2031 and 2032, which underscores the severity of the economic impact. Annual impact of 3-year delay of transmission

buildout
» High fixed OPEX coal units drive major system costs until they are gradually

replaced by gas units with lower fixed OPEX after 2036. Emission costs peak % %fggr‘j;esc‘,\\fr;’\g__
around 2031 due to coal plants’ high emissions, while after 2037, variable & e
OPEX dominates as higher variable OPEX gas takes over. bt 0 n N
520 0B
« Beyond these quantified impacts, transmission delays also carry other e | _——

significant impacts, including: 2 -
o Thermal generators more frequently setting higher spot prices T% 10 || o -
o Greater exposure to fuel cost volatility 3 | |
o Reduced system reliability £ R
o Lower revenues for renewable plants I I I I I
o Australia's reduced competitiveness in global investment markets 0 o m @ o 0 - N m g0 O~ © > o

AN N N N N [sp] [ap] ™ ™ ™ ™ ] [se] ] ™D <

» Delays risk pushing transmission costs even higher, with AEMO’s recent draft
report! showing transmission build costs up to 55% higher than in the 2024 | mEmission Cost #Fixed OPEX = Variable OPEX = Fuel Cost |
ISP. With costs continuing to rise, further delays are untenable, making on-
time delivery and alternative solutions critical, as highlighted in the policy
recommendations in the following section.

Source: CEIG analysis of AEMO data.

[1] AEMO (2025) Draft 2025 Electricity Network Options Report

( Clean Energy 18
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https://www.aemo.com.au/-/media/files/stakeholder_consultation/consultations/nem-consultations/2025/2025-electricity-network-options-report/draft-2025-electricity-network-options-report.pdf

Policy
Recommendations
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Policy Recommendations: Short-term

Exploring alternatives to transmission network

1. Extensive identification and assessment of non-network solutions (NNS) in the RIT-T:
Require TNSPs to include the most credible NNS in the RIT-T process to ensure fair evaluation
and unlock solutions that offer greater flexibility, faster delivery, and lower community and
environmental impact.

2. Leverage distribution networks and demand-side solutions: Encourage better utilisation of
distribution networks, distribution-level storage, coordinated CER strategies, and other demand-
side measures to optimise network performance, reducing the need for transmission network

upgrades
Increasing coordination and collaboration between parties

3. Establish a NEM-wide network coordination working group to align jurisdictional
schemes with transmission delivery and strengthen public communication: Include
representatives from market bodies, federal and state governments, REZ delivery agencies,
and primary TNSPs. This would strengthen collaboration, support more informed decisions,
improve policy clarity, reduce uncertainty for TNSPs, promote well-targeted government
schemes, and build public understanding of the role of transmission in the future grid.

Driving structural reform in transmission

4. Establish a dedicated Transmission Reform Panel to drive structural reform: Appoint an
independent panel, ideally chaired by Tim Nelson, to focus specifically on transmission reform.
Building on the NEM Review, the panel would provide a dedicated forum to consider structural,
regulatory, and commercial reforms needed to accelerate transmission delivery and reduce
barriers to investment.

°
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Policy Recommendations: Long-term

Addressing financing concerns

5. Unlocking investor-led transmission funding: Establish a national framework to enable private capital
contributions to shared network augmentations, granting priority or tradable access rights, supported by
fair cost-sharing and contestable procurement. This would reduce reliance on consumer-funded builds,
create consistent rules, and accelerate renewable connections.

Streamlining the regulatory assessment process

6. Reduce duplication and broaden the scope of benefit assessments: AEMO can undertake the
market benefits in the ISP, while TNSPs assess non-market benefits in the RIT-T. This encourages early
action on social licence and environmental issues, reduces delay risks, and better positions non-network
solutions (NNS) with typically lower impacts and opposition.

7. Proactively assess maximum project cost in place of feedback loop: AEMO should set a cost cap for
each project during ISP development, triggering remodelling only if costs exceed the cap, while retaining
feedback loop as a contingency for significant change. Reforming the FBL is complex but it prevents wider
delays and cuts regulatory burden.

°
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Delays have already pushed some transmission projects back several years, highlighting the urgent need to
streamline processes and prevent further disruption to the energy transition.

Historical congestion and curtailment, especially in NSW and Victoria, show that parts of the current network
cannot accommodate growing renewable penetration and must be urgently upgraded.

Timely and targeted upgrades are essential to avoid losing a significant share of clean, low-cost electricity and
to prevent major economic and societal impacts.

While short-term reforms cannot fully resolve bottlenecks, they offer immediate improvements in coordination
and alternative solutions. These should be implemented now, while advancing long-term structural reforms to
streamline regulation and address financing challenges.
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Australian Energy Market Operator (AEMO) publishes the Integrated System Plan (ISP): Identifies “future” ISP projects (either from its own analysis or from
TNSP Transmission Annual Planning Reports, TAPR) that form part of the optimal development path (ODP) and specifies preparatory tasks for the TNSP.

TNSP undertakes preparatory work: Conducts feasibility studies, stakeholder engagement, and technical assessments, then updates its TAPR accordingly.

AEMO issues the next ISP: Projects previously listed as “future” may be identified as “actionable” if they meet specified criteria. The ISP defines the identified need
and candidate options for these “actionable” projects to proceed to detailed assessment under the RIT-T.

TNSP initiates the RIT-T process: Publishes the Project Assessment Draft Report (PADR) with a cost-benefit analysis (CBA) to select a preferred option, followed
by a stakeholder consultation period.

TNSP publishes the Project Assessment Conclusions Report (PACR): Refines the analysis based on feedback and confirms the preferred solution.
AEMO confirms alignment with the ODP: Provides written confirmation that the preferred option remains consistent with the cost and timing in the ODP of the ISP.

TNSP submits a Contingent Project Application (CPA) to the Australian Energy Regulator (AER): The TNSP seeks revenue allowance, and the AER assesses
and approves cost recovery for the chosen solution after a consultation period.

Procurement and approvals: The TNSP finalises procurement, secures planning and environmental approvals, and completes contractual arrangements.

Project delivery: The TNSP constructs, commissions, and integrates the new transmission assets into the network.

[1] AEMC (August 2021)
[2] AEMC (May 2023)
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https://www.aemc.gov.au/sites/default/files/documents/consultation_paper_-_transmission_planning_and_investment_review_1.pdf
https://www.aemc.gov.au/sites/default/files/2023-05/stage_3_final_report_transmission_planning_and_investment_review.pdf

Name State 2024 ISP Status Delay

Details

VNI Minor Vic, NSW N/A (Completed) 3 years Delay was caused by delivery and cost disruptions from the COVID-19 pandemic'.

Eyre Peninsula Link SA N/A (Completed) - First identified as a committed project in the 2022 ISP, it was completed on schedule in 2023.

QNI Minor Qld, NSW N/A (Completed) 2 years Complex brownfield works at live substations, limited resource capacity in the market, and scope
change to add a capacitor bank omitted from the original proposal?.

Far North Qld Committed? 1 years Initially planned for 2030s delivery, the project was accelerated after a $40B Queensland Government

Queensland REZ

commitment in May 20214. Construction started in Q4 2021 and was completed by Dec 2024. Little
information exists on the reason for the delay.

Project NSW, SA Committed 3 years AER sought more information after the preliminary CPAS, the AEMC rejected a debt-financing rule

EnergyConnect change® that Transgrid argued would have supported the project, and the NSW contractor partly
defaulted, leaving the SA section finished in December 2023 while NSW work is still ongoing”.

Western Renewables Vic Anticipated 4 years Repeated route adjustments and extended consultations due to landholder and local council

Link oppositiond, resulting in ongoing community engagement for over five years®. AEMO needed to

remodel the market benefits due to shifting conditions identified in the 2022 ISP and a formal request
from the affected community association to assess material changes in circumstances©.

[1] Transgrid (January 2022)
[2] AER (April 2020)

[3] This project is listed as committed in the 2024 ISP published in June 2024, as the project was completed later in December 2024.

[4] AEMO (June 2022)

[5] on the AER website.

[6]

[7] Dan Lee (July 2024)

[8] Western Renewables Link (Ausnet) (August 2024)
[

[10] AEMO (November 2022)
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https://www.transgrid.com.au/media/q5hpkcjl/transgrid-2023-28-revenue-proposal-overview.pdf
https://www.transgrid.com.au/media/q5hpkcjl/transgrid-2023-28-revenue-proposal-overview.pdf
https://www.transgrid.com.au/media/q5hpkcjl/transgrid-2023-28-revenue-proposal-overview.pdf
https://www.aer.gov.au/system/files/AER%20-%20Final%20Decision%20-%20TransGrid%20-%20QNI%20minor%20upgrade%20contingent%20project%20-%20April%202020.pdf
https://aemo.com.au/-/media/files/major-publications/isp/2022/2022-documents/a5-network-investments.pdf?la=en
https://www.aer.gov.au/industry/networks/contingent-projects/transgrid-and-electranet-project-energyconnect-contingent-project
https://www.aer.gov.au/industry/networks/contingent-projects/transgrid-and-electranet-project-energyconnect-contingent-project
https://www.aer.gov.au/industry/networks/contingent-projects/transgrid-and-electranet-project-energyconnect-contingent-project
https://www.aemc.gov.au/rule-changes/participant-derogation-financeability-isp-projects-transgrid
https://www.aemc.gov.au/rule-changes/participant-derogation-financeability-isp-projects-transgrid
https://www.aemc.gov.au/rule-changes/participant-derogation-financeability-isp-projects-transgrid
https://wattclarity.com.au/articles/2024/07/a-tale-of-two-mega-projects-project-energy-connect-and-snowy-2-0-timelines-part-1/
https://wattclarity.com.au/articles/2024/07/a-tale-of-two-mega-projects-project-energy-connect-and-snowy-2-0-timelines-part-1/
https://wattclarity.com.au/articles/2024/07/a-tale-of-two-mega-projects-project-energy-connect-and-snowy-2-0-timelines-part-1/
https://www.westernrenewableslink.com.au/assets/resources/Updated-proposed-route-overview-August-2024.pdf
https://www.westernrenewableslink.com.au/about/
https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/victorian_transmission/2022/aemo--clause-5164z3-analysis--wrl-project--november-2022.pdf

Name State 2024 ISP Status Delay Details

Central West Orana NSW Anticipated?® O years Inthe 2020 ISP the CWO REZ was for 3GW of generation with energisation in 2024-25. The 2024 ISP

REZ contains the scope for the project which will be built. This is for 4.5GW of transfer capacity to unlock
7.7GW of generation with initial energisation from 2028.

CopperString 2032 Qld Anticipated - First identified as an anticipated project in the 2024 ISP, it is scheduled for completion in 2029.

HumelLink NSW Actionable?’ 1 years Delays to HumelLink reflect complex planning and environmental approvals, rising costs, and
regulatory bottlenecks, compounded by interdependence with Snowy 2.0. Transgrid’s Material Change
in Circumstances (MCC) assessment'3.4 highlighted these factors with calls for undergrounding
adding further risk.

VNI West Vic, NSW Actionable 2 years Brought forward from 2034 for 2028 completion with $750M concessional loan support from Rewiring
the Nation Fund's. This project faces strong community and landowner opposition due to land use,
biodiversity, and agriculture impacts'®, and experienced changes in the preferred route'”.

Project Marinus Vic, Tas Actionable 2 years This project was delayed due to cost blowouts (driven by supply chain pressures), an extended AER

consultation period, updates to the RIT-T, and a shift in the project's optimal timing'é19,

[11] Transgrid (February 2024)

[12] Transgrid (June 2024)

[13] Prime Minister of Australia (October 2022)
[14] AEMO (May 2023)

[15] Transgrid (November 2023)

[16] Marinus Link (April 2024)

[17] AER (November 2024)

[18] According to the

[19] According to the
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(July 2025), Central West Orana REZ Network Infrastructure Project has progressed to committed status
(July 2025), HumeLink has progressed to committed status


https://www.transgrid.com.au/media/q4snvvri/humelink-material-change-circumstance-mcc-assessment-report-feb-24.pdf
https://www.transgrid.com.au/media/q4snvvri/humelink-material-change-circumstance-mcc-assessment-report-feb-24.pdf
https://www.transgrid.com.au/media/2i2hq0lc/humelink-material-change-in-circumstance-mcc-submissions-report-june-24.pdf
https://www.transgrid.com.au/media/2i2hq0lc/humelink-material-change-in-circumstance-mcc-submissions-report-june-24.pdf
https://www.pm.gov.au/media/rewiring-nation-supercharge-victorian-renewables
https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/victorian_transmission/vni-west-rit-t/reports-and-updates/vni-west-pacr-volume-1.pdf?la=en
https://www.aer.gov.au/system/files/2024-02/Transgrid%20-%20VNI%20West%20CPA%20stage%201%20-%20A.4%20GHD%20Advisory%20Independent%20Capex%20Review%20-%2031%20January%202024%20-%20Public.pdf
https://www.marinuslink.com.au/wp-content/uploads/2024/04/AER-letter_RIT-T-update_16-April-2024.pdf
https://www.marinuslink.com.au/wp-content/uploads/2024/04/AER-letter_RIT-T-update_16-April-2024.pdf
https://www.marinuslink.com.au/wp-content/uploads/2024/04/AER-letter_RIT-T-update_16-April-2024.pdf
https://www.aer.gov.au/system/files/2024-12/Marinus%20Link%20-%20Revised%20Commencement%20and%20Process%20Paper%20-%20December%202024.pdf
https://www.aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/transmission-augmentation-information/nem-transmission-augmentation-information-july-2025.xlsx?rev=c8c27166d992464690f5e31fd8e72fd0&sc_lang=en
https://www.aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/transmission-augmentation-information/nem-transmission-augmentation-information-july-2025.xlsx?rev=c8c27166d992464690f5e31fd8e72fd0&sc_lang=en

* In the 2024 ISP, AEMO, in consultation with the states, identified 43 REZs:

Queensland (Qld) South Australia (SA) Victoria (Vic)
North West NSW Q1 Far North QId S1 South East SA T1 North East Tas V1 Ovens Murray

N2 New England Q2 North QId Clean Energy Hub S$2 Riverland T2 North West Tas V2 Murray River

N3 Central-West Orana Q3 Northern Qld S3 Mid-North SA T3 Central Highlands V3 Western Vic

N4 Broken Hill Q4 Isaac S4 Yorke Peninsula T4 North Tas Coast V4 South West Vic
N5 South West NSW Q5 Barcarldine S5 Northern SA V5 Gippsland

N6 Wagga Wagga Q6 Fitzroy S6 Leigh Creek V6 Central North Vic
N7 Tumut Q7 Wide Bay S7 Roxby Downs V7 Gippsland Coast
N8 Cooma-Monaro Q8 Darling Downs S8 Eastern Eyre Peninsula V8 Southern Ocean
N9 Hunter-Central Coast Q9 Banana S9 Western Eyre Peninsula

N10 Hunter Coast S$10 South East SA Coast

N11 lllawarra Coast
N12 lllawarra

+ These REZs can:
o Coordinate generation and transmission investments
o Reduce overall costs by sharing transmission and support infrastructure
o Improve community engagement and regional benefits

« Some RE plants are already located within areas now identified as REZs, with most future renewable capacity expected to be added through
new renewable generation investment in these REZs.

* In the analysis, NO and VO represent total curtailment for renewable generators and congestion for transmission lines outside REZs in NSW
and Victoria, respectively.

See for full details and the REZ location map.
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https://aemo.com.au/-/media/files/major-publications/isp/2024/appendices/a3-renewable-energy-zones.pdf?la=en

Exploring alternatives to transmission network

* Proposal: Require TNSPs to include the most credible non-network solutions (NNS) in the RIT-T process, ensuring they are assessed in detail alongside traditional
network options, rather than being filtered out after high-level assessment in the ISP stage.

* Implementation: Formalise rules so that credible NNS with strong potential to meet identified needs at lower cost or faster delivery are fully modelled in the RIT-T. This
creates a level playing field between network and non-network solutions, and encourages ongoing participation from market proponents.

» Rationale: This addresses the risk that viable NNS are prematurely excluded, missing opportunities for lower-cost, lower-impact solutions. By requiring their full
assessment, the process can unlock flexible alternatives that reduce congestion, deliver benefits more quickly, and provide cascading system-wide relief in constrained
areas where major upgrades are difficult to justify.

+ Considerations: Although adding NNS to the RIT-T may lengthen assessments, they can often be delivered faster and with fewer impacts than network builds. Clear,
transparent evaluation is needed to balance rigour with timeliness and build market confidence.

* Proposal: Enhance the role of distribution networks and demand-side solutions by maximising use of existing assets, incentivising storage at the distribution level, and
recognising the commercial benefits storage provides to end consumers. Reforms could include removing TUoS pass-through charges for distribution-connected
storage.

* Implementation: Develop coordinated Consumer Energy Resources (CER) strategies to integrate rooftop solar, batteries, EVs, and demand response into planning
and dispatch. A stronger policy and regulatory framework would ensure CER complements large-scale generation and transmission, and enables greater demand-side
flexibility.

+ Rationale: This addresses the over-reliance on costly and slow transmission upgrades and the underuse of flexible, distributed alternatives. By unlocking the potential
of CER and storage, the system can reduce peak demand, alleviate congestion, and cut renewable curtailment, easing transmission bottlenecks and enabling faster,
cheaper decarbonisation.

» Consideration: Successful implementation requires aligned incentives, cost-reflective pricing, and jurisdictional coordination, with challenges around fair cost
allocation, avoiding double-counting, broad consumer engagement, and managing CER integration complexity.
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Increasing coordination and collaboration between parties

* Proposal: Establish a network coordination working group comprising market bodies, state and federal governments, REZ scheme delivery bodies, and primary
TNSPs from all NEM jurisdictions. This group would coordinate network and generation planning, ensure alignment of federal and state schemes with transmission
projects, oversee delivery feasibility, and support a proactive government-led communications program to improve public understanding of why new transmission is
essential for the energy transition.

+ Implementation: The group would undertake functions such as (but not limited to): (1) Reviewing delivery feasibility early (timeframes, supply chain, and network
constraints); (2) Aligning timing, location, and access planning of government schemes with transmission projects; (3) Streamlining regulatory and approval processes;
(4) Resolving cost-sharing, funding gaps, and interface issues; (5) Coordinating with governments on a public communication strategy that explains the role of
transmission lines in supporting renewable energy integration, reliability, and lower-cost energy.

* Rationale: The working group aims to reduce delays, duplication, and mismatches between generation and transmission buildout. By coordinating across jurisdictions
and including TNSPs upfront, it strengthens collaboration, provides policy clarity, and increases confidence that schemes are well-targeted, minimising curtailment and
uncertainty, and builds stronger public acceptance by improving transparency and understanding of the role of transmission in the future grid.

+ Considerations: To manage conflict of interest and competition concerns, limit the group to information-sharing and coordination only, with clear terms of reference
and protocols. Outcomes should be published to ensure transparency, accountability, and stakeholder trust. Public communication activities should be resourced and
led by government, to ensure consistent, trusted messaging.

Clean Energy
Investor Group



Driving structural reform in transmission

* Proposal: Create a panel chaired by Tim Nelson to lead a short, focused review of transmission planning, cost allocation, and delivery frameworks. The panel would
leverage the insights of the NEM Review, while engaging federal and state governments, market bodies, TNSPs, and investors to identify and recommend reforms.

* Implementation: The panel would: (1) Review shortcomings of the current transmission planning and delivery framework (e.g. RIT-T, cost-sharing, risk allocation); (2)
Recommend reforms to accelerate delivery while ensuring efficient investment and commercial bankability; (3) Examine governance and regulatory barriers to private
sector co-investment in transmission; (4) Provide advice on aligning federal and state transmission initiatives with market-wide objectives.

+ Rationale: While better coordination across jurisdictions (Rec 3) is essential in the short term, structural reform is required to address systemic inefficiencies that
coordination alone cannot solve. A dedicated, expert-led panel would provide focus and urgency to transmission reform, drawing on commercial, policy, and system-
wide perspectives to chart a clear path forward.

+ Considerations: The panel should operate with independence and transparency, publish interim updates, and ensure broad stakeholder engagement. Its remit should
be time-bound (e.g. 12 months) to drive urgency and deliver actionable recommendations.
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Addressing financing concerns

* Proposal: Establish an investor-led transmission funding framework that enables private investors to finance shared transmission augmentations, not just radial
connections or government-led REZ schemes, to create additional pathways for accelerating renewable integration and grid capacity delivery across the NEM.

+ Implementation: Provide investors with priority and tradable access rights in return for capital contributions, supported by a national cost-sharing mechanism and
regulated integration into TNSP frameworks. Contestable delivery should also be considered to allow developers to competitively procure transmission infrastructure
across the NEM. These measures would ensure fair competition, efficiency, and coordinated delivery.

* Rationale: The current NEM framework confines investors to funding connections (Dedicated Connection Assets or Designated Network Assets) or participating in
state REZ schemes, leaving no national mechanism for shared transmission investment with firm access rights and cost recovery, deterring early capital and delaying
essential network augmentations.

+ Considerations: Unlocking private capital would reduce reliance on consumer-funded regulated builds, consistent rules would increase investor certainty, and timely
delivery could accelerate renewable connections, though safeguards are required to protect consumers, prevent overbuild, and align projects with AEMQO’s system-
wide planning.
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Streamlining the regulatory assessment process

* Proposal: Reduce duplication by assigning AEMO responsibility for market benefits assessment in the ISP and TNSPs responsibility for non-market benefits in the
RIT-T. This division leverages AEMO’s system-wide market expertise and TNSPs’ project-specific, location-based knowledge.

* Implementation: Amend the NER and CBA guidelines to enable this split. Non-market benefits, such as socioeconomic, environmental, and social licence factors,
would be formally assessed by TNSPs in the RIT-T. To ensure objectivity, the AER could appoint an independent third party to support or oversee this assessment.

* Rationale: This reform addresses duplicated assessments and the current omission of non-market benefits that often drive delays. Including non-market factors
incentivises TNSPs to engage earlier with communities and environmental planning, strengthens the case for non-network solutions, and reduces risks of curtailment
and project delay.

+ Considerations: Clear methodologies and transparent criteria are needed to value qualitative benefits, supported by strong governance to avoid bias and ensure
consistency across jurisdictions. The UK’s RIIO framework (Revenue = Incentives + Innovation + Outputs) provides a successful model, requiring transmission
companies to assess environmental, social, and biodiversity impacts alongside economic benefits.

* Proposal: Replace the current Feedback Loop (FBL) process with a mechanism where AEMO sets a maximum project cost cap to determine whether a transmission
project remains within the optimal development path. Modelling would only be required if project costs exceed the cap.

* Implementation: Undertake cost-cap modelling alongside the initial ISP development when identifying actionable projects. Retain the FBL only as a contingency tool,
triggered by significant changes such as project scope revisions or major market reforms. AER and AEMO should establish a mechanism to adjust the cost cap for
variables like inflation, material costs, and supply chain shifts.

» Rationale: This reform addresses the regulatory and modelling delays associated with AEMO’s current FBL obligations, which slow transmission delivery and burden
AEMO'’s resources. A proactive cost-cap approach streamlines approvals, reduces duplication, and ensures timely project delivery while still safeguarding against
material cost changes.

* Considerations: Requires clear rules and parameters for cost-cap adjustments, with transparent triggers for using the FBL. Though reform takes effort, it prevents
broader, long-term delays across multiple projects.
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http://www.ceig.org.au/
https://twitter.com/clean_investor?lang=en
https://www.linkedin.com/company/clean-energy-investor-group
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