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We acknowledge the Traditional Custodians of the
land, seas and waters across Australia. We honour
the wisdom of Aboriginal and Torres Strait Islander
Elders past and present and embrace future
generations.

We acknowledge that, wherever we work, we do so
on Aboriginal and Torres Strait Islander lands. We
pay respect to the world’s oldest continuing culture
and First Nations peoples’ deep and continuing
connection to Country; and hope that our work can
benefit both people and Country.

‘Journey of unity: AEMO’s Reconciliation Path’ by Lani Balzan

AEMO Group is proud to have delivered its first Reconciliation Action Plan in May 2024. ‘Journey
of unity: AEMQO'’s Reconciliation Path’ was created by Wiradjuri artist Lani Balzan to visually narrate
our ongoing journey towards reconciliation — a collaborative endeavour that honours First Nations
cultures, fosters mutual understanding, and paves the way for a brighter, more inclusive future.

Read our
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https://aemo.com.au/en/initiatives/major-programs/engineering-roadmap

State of the transition
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*Renewable capacity includes the following technology types: hydro, utility storage, coordinated consumer energy resources (CER) storage, passive
CER storage, offshore wind, onshore wind, utility solar, rooftop solar and other distributed solar.



International progress

1 /7 N 100 4 Notes: All systems except continental US are independent AC grids.
00 @ 100
Ta'u 90 90 % Instantaneous Power
Island O % Annual Energy
American Kau a‘i I
& 75 "ams>— FEHi awa , 75 75
3 Canary Islands usa | Maui -
Spain 2088 Hawaii 65

m ‘ 2018
o @ A Ireland

c King 2021 ERCOT

© O‘ahu Texa
. o) 50 Island @ >0 “Hawaii USA
.E Australia lzJoSnA

N3 (31) 30 | CONUS

25 203 (eLwi, ERcoT)
Small Island Grids
Large Island Grids
Large Grids
0.0001 0.001 0.01 0.1 1 10 100 1000

System Size (GW)



International progress
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International pro ress
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Renewable contributions are increasing rapidly
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Potential: available renewable generation given weather conditions for a 30-minute window — regardless of whether available generators are running

Penetration: generation actually produced by renewables over 30 minutes 9




Rooftop solar hits 100% in SA
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NEM Engineering Roadmap journey

March 2021

Stocktake of work in
progress across
industry

Present forward

July 2021 December 2021

Engineering Framework
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——
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300+ individual
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FY23 priority
actions

Decembe

Engineering
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FY25 priority
actions

11



Progress over past 12 months

Engineering
Roadmap to 100%
Renewables

Implementation of
FY?24 priority actions
(17/18 completed, 1 in
progress)

FY2024 Progress

Enabling high
penetrations of
distributed energy
resources (DER)

Ensuring DER technologies are
integrated in a way that maintains
secure and reliable power system

operation, and that enables a two-way
power system.

Conducting future power

system studies
Understanding the power system
requirements of a future with
uncharted operating conditions and
new phenomena to determine secure
operating envelopes.

Enabling new solutions to

address system needs
Accelerating the development and
understanding of new technologies in
a timely manner, while ensuring their
performance is appropriate and can
be relied upon to maintain a secure
and resilient power system.

Building operational

readiness
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untested and uncharted operating
territory, keeping within operational
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https://aemo.com.au/-/media/files/initiatives/engineering-framework/2023/nem-engineering-roadmap-fy2024--priority-actions.pdf?la=en&hash=DED803FB758F555EE934A898367E66C6

Renewable penetration

2025 step-change uplift
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FY2025 Priority Actions

e Committed to 37 actions in FY2025 across six workstreams

Priority focus areas

Delivering foundational S, Providing long-range M Progressing
investment visibility i
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000
Iﬁ\/nl

operational readiness
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transition enablers

Worksireams l

DER Governance {o} Operational DER

® 7 Future power __ New technology . Operational RTO and operations
{é} integration system phenomena S capabilities transition planning e support

! ! !

16 actions 11 actions 10 actions ]

Actions
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Focus Area 1: Delivering foundational transition enablers

What: Collaborating closely with stakeholders to establish critical foundations for the future
power system, including defining roles and responsibilities for new technical matters, and
establishing effective processes for future system operation.

Why: Many foundational requirements have long lead times and will require early mobilisation to
enable a timely and efficient transition.

Example Actions: supporting world-leading DPV uptake Workstreams

Target outcome: Sufficient volumes of new DPV are compliant with current performance standards and reliably
respond to emergency signals to enable secure operation at high DPV penetration.
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Focus Area 2: Providing long-range investment visibility

What: Identifying future power system needs that may require investment from one or more
parties and providing clarity on the capability of different technologies to meet these needs.

Why: Investors require timely signals and clear requlations and standards to deliver investments
ahead of real-time needs.

Example Actions: grid-forming (GFM) inverters Workstreams
Target outcome: Clarity for investors on the expectations of GFM inverters and how services from these devices will be ® g& Future power system
valued. phenomena
1 Investigate synthetic inertial T, Knowledge Sharing Report :Ej Initial Synthetic Inertia
Ef response (FY25_23) Ej on the performance of GFM- =/ Specification
battery energy storage

1@- New technology

system (BESS) (FY25_27) <" capabilities



Focus Area 3: Progressing operational readiness

What: Maintaining power system security in real-time operations (RTO) under unprecedented
penetration of variable, inverter-based, and distributed resources.

Why: Early preparation for key operational transition milestones is critical to a timely transition
and to avoid unnecessary interventions that increase costs borne by consumers.

Example Actions: navigating operational transition points

Target outcome: The proactive management of power system requirements with minimum synchronous units ahead of
time, avoiding costly delays to the transition

Operational transition TN Governance process for % Initial Transi tI:OI’) Plan for
%} planning and procedures in E} operational transition points =y| System Security

each region (FY25_35, (Fy25_34)

FY25_36)

Workstreams

RTO and operations
support

_r'J)'_ Operational transition
planning



Transition Plan for System Security



Transition plan for system security

NER 5.20.8 Publication of the Transition Plan for System Security

(a) AEMO must publish annually by 1 December the Transition Plan for System Security on its website.

(b) The purpose of the Transition Plan for System Security is to make available to Market Participants and other interested persons an
analysis of:

(1) how AEMO is planning to maintain power system security through the transition to a low- or zero-emissions power system;
and

(2) AEMO’s current technical understanding of what is needed to achieve power system security in a low- or zero-emissions
power system and the work AEMO is undertaking to improve this understanding and to specify the range of services that will be
required in a low- or zero-emissions power system.
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Operational transition planning

Near Time
Operations

Medium Term

Planning Need for operational
transition planning, detailed
System ‘ operations procedures,
Need for detailed transition operational constraints

Plannin
8 planning and studies

Need for a High-Level, Multi-
Year Transition Plan

Interface between

operations and
planning

Transition Plan for System Security

Real Time
Operations

Real time operational
transition actions
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Transition plan for system security

Horizon 2 Horizon 3
2 =5 years 5 years+
Identification of near-term Identification of upcoming Identification of emerging
‘operational transition points’ operational transition points, and power system requirements,
and progressing their screening studies to prioritise future-back preparation for
coordinated navigation. emerging system needs and 100% renewables, targeted
regional requirements. research outcomes.

TRANSITION PLAN FOR SYSTEM SECURITY

IS
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Stakeholder input

Questions

* What information should AEMO include in The Transition Plan for System Security to
help stakeholders navigate upcoming Operational Transition Points as renewable
penetration continues to increase?

» Where is additional coordinated effort required for the system to maintain security while
transitioning to higher penetration of renewables?

« What actions are required to accelerate renewable penetration towards 100%?

 How would you like to be engaged with for the development and publication of the
Transition Plan for System Security?

Interested parties are encouraged to submit feedback to these questions to
futureenergy@aemo.com.au by 5 September 2024.
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Next steps

« Implementation of FY2025 Engineering Roadmap Priority Actions

» Stakeholder feedback on Transition Plan for System Security
* Publication of Transition Plan for System Security by 1 December

« Contact Future Energy Systems team on:
futureenergy@aemo.com.au
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AEMO

AUSTRALIAN ENERGY MARKET OPERATOR
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