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AEMO Financial Consultation Committee

* Established to improve the transparency and rigour of AEMO budget
and fees processes by enabling early engagement from a
representative group of stakeholders.

* The Financial Consultation Committee (FCC):
* Annually reviews and provide comments on the draft AEMO budget.

* Annually reviews AEMQ’s projected revenues, expenses, and major project
horizon for the coming three-year period.

* Provides feedback on AEMQ’s proposed Corporate Plan priorities.

« Set up in February 2021



AEMO Financial Consultation Committee

The members of the FCC were nominated by Industry Associations and include:

* Mr Jeff Forrest (Acting CFO, TransGrid).

* Mr Guy Mutasa (Energy Queensland).

* Mr Jonathan Spink (Director of Engineering and Projects, Pacific Hydro).
* Mr lan Brooksbank (CFO, Hydro Tasmania).

* Mr Alastair McKeown (CFO, Energy Australia).

* Mr Michael O’'Rourke (CEO, Stanwell).

* Ms Katrina Porteus (Director Strategy and Corporate, Energy Consumers Australia).

* Mr Raif SarcichéPrincipaI Policy Officer, Victorian Department of Environment,
Land, Water and Planning).

* Mr Jonathan Wills (Manager National Coordination, NSW Department of Planning,
Industry and Environment).




AEMO Financial Consultation Committee

* The FCC has advised on the 2021/22 and is currently advising
on the 2022/23 AEMO Budget and Fees.

* Four meetings held so far on the 2022/23 AEMO Budget and
Fees with the next meeting scheduled for late April 2022.

* For more information including minutes and presentations from
previous FCC meetings, please visit AEMO website
www.aemo.com.au and search “Financial Consultation
Committee”.




AEMO Budget and Fees 2022/23 Update

« AEMO has under-recovered its costs and run sustained
operational deficits for NEM core operations in recent years,
accruing a deficit of ~$106m. This is not sustainable to continue.

* To reduce costs, AEMO has taken, and is continuing to
iImplement actions to identify, quantify and reduce costs and drive
effectiveness in operations.

» At the same time, AEMO needs to invest in core operations to
ensure the safe, reliable and affordable energy system
Australians expect.



AEMO Budget and Fees 2022/23 Update

« BCG consultancy has benchmarked AEMO against other system
operators, finding:
I. AEMO'’s core costs are low compared to peers, and
ii. AEMO is underinvesting in some critical, central functions.

* |n consultation with stakeholders, AEMO has produced a
Corporate Plan to deliver on its obligations and priorities, noting
the significant work required to ensure Australia has a capable
system and market operator to help navigate a critical period in

the Australian energy transition.



AEMO Budget and Fees 2022/23 Update

* The Corporate Plan drives AEMO'’s draft 2022/23 Budget, along with a
set of principles appropriate to a non-profit entity. AEMO can not
continue to operate with an annual deficit. Deficits accumulated also
need to be recovered.

* Having engaged on these principles and issues with the FCC, AEMO
IS proposing to increase NEM Core fees for 2022/23 to:

 Eliminate annual operating losses;

* Recognise some costs have risen due to the increasing complexity
In delivering core obligations; and

« Commence recovery of accumulated losses form recent years.
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Pur

AEMO’stective is to establish a collaborative process with stakeholders to define a roadmap for
implementing the NEM2025 reforms — the “NEM2025 Implementation Roadmap”

This roadmap can then be used by all stakeholders to assist in navigating the reforms over the coming few
years, de-risk delivery and to inform regulatory implementation timings

The Reform Delivery Committee (RDC) has been setup to help establish and guide the roadmap
« The RDC held their first meeting 10 November 2021
« Since then, monthly meetings have been conducted in addition to 4 deep-dive workshops
The RDC is comprised of representatives from:
 Market bodies — AEMC, AER, ESB
 Industry participants representing — AEC, ENA and CEC
» Consumer representatives — ECA, MEUA, EUAA and PIAC

The purpose of this update is to provide an overview of the RDC and the NEM2025 Implementation
Roadmap



Context

The ESB provided its final advice on the Post-2025 reforms to the Energy National Cabinet Reform
Committee on 27 July. National Cabinet approved the Post-2025 reform recommendations on 29 Octot

One of the main enablers for the reforms is the development of IT systems and business processes

An initial assessment of the impacts associated with the delivery of the reforms was prepared by AEMO and
formed part of the ESB’s final advice

The ESB's final advice called for further consideration of how to deliver these changes together with industry
stakeholders as part of an integrated roadmap approach for NEM regulatory and IT systems implementation

The NEM2025 Implementation Roadmap will enable careful planning for the delivery of reforms, avoid
unnecessary or duplicative costs, and identify where strategic investments can be made to deliver efficient
outcomes for AEMO, market participants and consumers

AEMO has identified initiatives that are required to be delivered ahead of the P2025 reform program to
provide a functional or technological dependency (e.g. pre-requisites were identified across digital,
registration, operational and dispatch streams)



The Roadmab — Obiective & Principles

e Objective

e The Objectives of the NEM 2025 Implementation Roadmap is to set out a program that:
e Implements reforms in a timely and efficient manner
e Co-ordinates regulatory and IT change
e Provides transparency to stakeholders on the implementation program

w -

¢ In developing the roadmap, the following factors will be considered:
e Reform benefits and priorities
e Opportunities for bundling and sequencing initiatives to improve implementation efficiency

¢ Industry pain points and strategic opportunities to improve operations. For example, e.g. lowering transaction
costs, reducing barriers to entry and further achievement of the NEO

Implementation risks

* Minimising duplicate processes

Allocation of implementation responsibilities taking account of efficiency, capability to deliver and management
of implementation risks

e Adaptability to respond to changes




The.Roadmap.~ Scope & Benefits

Pathway Reform Initiative
Resource Adequacy e Increased MT PASA Information
Mechanism

Essential System

Fast Frequency Response Why Is It Required?

Services * Mandatory Primary Frequency Response
* Operating Reserve Market 5 . . 5 ..
. System Strength (Planning)*  It’s a very significant program, let's maximise the chances of
«  Operational Security Mechanism industry-wide success and efficient delivery
Integration of DER & * Integrating Energy Storage G i
Flexible Demand + Flexible Trading Arrangements (Model 2) Lntegrated program rather than plecemeal and
- Scheduled Lite ragmented
* Dynamic Operating Envelopes . . .
« Distribution Local Network Services * Drive down implementation costs
e Turn-up Services . . .
- DER Platform Registry Services » Supports implementation resource planning and
* Market & System Operator Integration mobilisation for all implementation stakeholders
Transmission & Access N/A at this time . .
« Transparency on implementation
Data Strategy Data Services * Informs implementation timing decisions by market bodies
EV Charging Standing Data Register

Bill Transparency
Network Transparency

Note: Capacity Mechanism and Congestion Management Model are awaiting policy
guidance before inclusion onto the Roadmap.

*Led by transmission network service providers



Code Reform Initiative
| IMPACTS
Efficient management of system strength on the power system
FFR Frequency control - Fast Frequency Response
MTP Increased MT PASA information
IES Integrating Energy Storage
FTA2 Flexible trading arrangements model 2
* Portal Co‘nsolidation |and CoMaS|tR do nc‘n ha|ve exten"nal|impact‘at tl|1is relea‘se s|tage
PC Portal C idati blishment of f/w and archi e) icative range for phases required for roll-out
CMSTR2 CoMaStR Phase 2 : : : icatiy : rar:1ge for : : :pha:ses _,: i : for ro%l-ol%t : : : : : : : :
IDAM Identity and access mar (infrastructure establi: )
On-boarding and transition plan (includi ion of existing ) to be determined
IDX ESB Industry Data Exchange (infrastructure establishment)
* IDAM and IDX do not have external impact from this release
ScbL SCADA Lite <
SL Scheduled lite - Assumes a single rule change for both models 1 @ [First release reflects Visibility Model. Second release reflects Dispatchability Model.
ODMT Operational Decision-Making Tools
oDS Operational Data Store F " deli\llery‘ of PIatf‘orn‘\: indica‘tiv ‘ | rangelof 1.5-2 years
BRE Business Rules Engine ‘Indicatlive r"ange folr in‘u ‘ d‘elivery ‘ ‘ ‘
FPU Forecasting Platform Uplift
PFR Primary Frequency Incentive Arr
STP ST PASA - Replacement project and methodology update
[eN\Y] Operational Security Mechanism
ROR Ramping/operating reserves L 4
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oadmap (2) - Strategic Pathway (cid)

’ 2022 2023 2024 2025 2026
Code Reform Initiative
Q1 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Ql Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1
e il 1 | HINIERRE
TU Turn-up services L Indicative Range subject to outcomes of ARENA trials
DOE Dynamic operating envelopes Indicative: DNSP-led, capabilities developetli at differenlt times‘witlll a rangt‘a oflentrv pLintL across‘ rall icil ‘ =
D-Hub DER Data Hub and Registry Services | ‘ ‘ Ind‘icative I‘lang‘e: IterJtive impl | i sltart simLIe lnd conlinulally dev‘elop| over tilne ls requi‘red| ‘ o
-
DER OT DER Operational Tools | ‘ “' ‘ i RaLgeJ Start si‘mple and cvlantinuall dlevelop c‘lverltime as‘ reqluired ‘ | ‘ | ‘ ‘
DLNS Distribution / local network services | ‘ | ‘ ‘ ‘ ‘icati‘ve Rang‘e: Start simlple and | { ‘devlelop oer tilme as quuilred ‘ | ‘ | ‘
] || HERE-Din
DSTM Dispatch Target State INDICATIVE DEVELOPMENT RANGE OF 2-4 YEARS SUBJECT TO FURTHER ANALYSIS ON SCOPE
DSTM Bids/Offers Target State | ‘ ‘ | ‘ | ‘ | ‘ INDI(!.ATI\‘IE DEVElLOlMENT lltAN‘GE OF Z‘-4 VLARS SU‘BJE‘CT TO FLRTHER ANlALVSIS ON S|COPE ‘ | ‘ | ‘ | ‘ | ‘
DSTM Constraints Target State | ‘ ‘ | ‘ | ‘ | ‘ INDI(l'.ATI\‘IE DEVElLOI"MENT ILAN‘GE OF 2‘-4 YLARS SL‘IBJE‘CT TO FLRTHER ANlALYSIS ON S|COPE ‘ | ‘ | ‘ | ‘ | ‘
FRC FRC Target State | ‘ ‘ | ‘ ‘ | ‘ INDI|CAT‘IVE DEJELOLMENT |TIIVI‘EFRAMlE SU‘BJECT T‘O Fl‘.IRTHER‘ AN‘ALYSIS; l‘VIULTI-STA(liE IMPLEMElNTATIO‘N LI|KELV ‘ | ‘ | ‘ | ‘
|| I n ] '

Data Services Includes various stages of stakehold and public ion, issues paper, draft options paper, and options report and recommendations

Bill Transparency IncIIude‘s variouls stLges ofI k ‘ hold. I ‘ I ar‘ld publi‘c ‘ ‘ Lssues p‘aper, draftloptions pa;ller, and‘ optlions rep‘ort and recommendations|

Electric Vehicles IncIIude‘s variouls stLges of Ialign‘ment wIith LER antl DE‘IP work, cul"rent pr‘oces‘s repor‘t, draft opt!uns paper, |and opt‘ionsl report Lnd recommendations|

Network Visibility Includes various stages of publlic consu:ltat:ion, AEI:l Da:ta Regis:ter :develop:ment, gap ':-malysis and: case st:udie:s report:, dr|aft gap ‘ | ‘rep|ort d; ‘ rep‘ort.

Consumer Research / Metrics

Includes various stages of alignment with Energy Equity Working Group work, review of existing research and metrics, draft metrics and approach report, public consultation, research approach pilot, and ongoing apj

17



Pathwa)vlvs

* We have developed4wo pa wal with a distinct underlying approach
Shared system impacts are considered, the number of scheduled releases are

Regulatory Led Pathway
reduced, and the foundational technology architecture and frameworks are

+ It limits the scope to the bare minimum and does not consider coordination of established for future anticipated capability needs and removal of industry pain-
regulatory and IT changes and therefore shared system impacts and minimising points
the number of system releases

Strategic Pathway

* Reforms will be delivered into future state systems to the extent possible
» Strategic enabling technology solutions such as consolidating frameworks and

platform uplifts to existing systems are deferred to commence after 2025, once » This pathway includes foundational target state technology development related to
most reforms have been delivered identity and access, and operational systems and tools. It also includes two large-
scale and complex target state implementation initiatives relating to the uplift of
* The reforms will be delivered by building on existing system frameworks and the core Dispatch and Short-Term Market Operational (Dispatch, Bids/Offers,
platforms, even those nearing the end of technical life. As these systems need to Constraints) platforms, and the consolidation of the Retail Markets (all fuels)
be replaced, new markets and processes implemented through the reforms will technology and process framework.

need to be migrated/integrated into future systems at a later point in time
* The delivery date for some reforms may extend beyond the assumed regulatory

* Most reforms are delivered by the end of 2025 deadline. The roadmap limits the number of these instances and the length of a
proposed extension will be subject to as yet undefined rule change effective
dates.

{’ The Strategic roadmap balances implementing

The Regulatory Led roadmap delivers the reforms 3 reforms within regulatory timeframes where
within the set or assumed regulatory effective 5 | possible and optimising the reform delivery
dates by limiting the scope to the bare minimum | : program

________________________________________________________________________________________________________________________________

Neither roadmap is yet fully integrated with
AEMO’s enterprise-wide program of work and
constraints

18



Pathwa

* The pathways requi

Participant
investment
&
operations

Scalability

Future reforms such as a Capacity Mechanism
or Congestion Management Model will require a

Program
optimisation

~

S

cons

Y

Regulatory
timelines

Overall
Cost
Efficiency

reconsideration of the pathways and trade-offs
within the Roadmap

(2

era

)on of various trade-offs affecting overall program efficiency

Trade-off Description
Program » Coordination of regulatory and IT change in a timely and efficient manner, and consideration of shared
Optimisation system impacts to bundle reforms to minimise the number of system releases
» Example: Collectively adopted pathways provide for optimal grouping, sequencing and prioritisation of
AEMO, participant and NEM 2025 initiatives
Regulatory » Capacity to meet regulatory timeframes
Timelines « Example: A strategic / foundational pathway would necessitate delay to the implementation of reform
initiative in order to establish new foundational systems / processes
Overall Cost » Implements reforms in a timely and efficient manner and at least whole-of-system cost
Efficiency » Example: A short term focus may require building upon legacy systems that are nearing their end-of-life
and need to be replaced. This may still require transition to a target state at a later date adding costs
Risks ¢ Minimises overall implementation risks
» Example: Delay of an individual initiatives over time may create different delivery risks in the future such
as the challenges of managing a larger bundle of reforms including resourcing and variations in scope
Scalability » Flexibility to adapt to future changes
» Example: The extent to which a pathway delivers target state reforms / initiatives with capabilities beyond
those required for ‘Day 1’
Participant » Considers impact on participant investments (timing and scale) required for each delivery pathway as well
Investment as impacts on participants day-to-day operations and administration
and « Example: A regulatory led pathway would maintain existing systems (and pain points) but would require
Operations further participant investment to transition to strategic systems over time.
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Immediate Next Steps

« NEM2025 Implementation Roadmap
» Publication 22 April
» Target 4 week period for feedback — due 20 May
« Stakeholder forum 11 May

« Participant Impact Assessment sought
* From RDC members

« Decision on Roadmap Pathways and Release of Roadmap V2
» Business case process for Pathways
» Stakeholder feedback on Pathways

» RDC collaboration and input
« AEMO input based on current architecture reviews underway

20
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VNI West Update

Sandra Nielsen



Agenda

o~ O D~

Overview

RIT-T update

Upcoming engagement activities
Next steps

Contact details
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Victoria to New South Wales
Interconnector West (VNI West) Update

Proposed new transmission interconnector between Victoria and NSW

A key project to enable the low carbon energy transition

* unlocking clean, low-cost electricity from renewable energy zones in both states, reducing carbon
emissions and helping to fill the gap as coal-fired power stations close

* significantly boost the ability to share energy, improving security of supply

VNI West via Kerang is a staged actionable ISP project
« Stage 1 — early works
« Stage 2 — implementation subject to decision rule and feedback loop

Joint Transgrid and AEMO Regulatory Investment Test for Transmission (RIT-T)

23



RIT-T: 3-step regulatory process —
current status

1. Project Specification Consultation Report — published Dec 2019

2. Project Assessment Draft Report — fo be published soon

At this stage publication planned for late June or in July

» Followed by a six-week consultation period

* Online forums
» Written submissions welcomed and valued — published online

» Feedback to be considered in the preparation of the final RIT-T report

3. Project Assessment Conclusion Report — fo be published by early 2023

24



RIT-T under Actionable ISP Framework

* The ISP assessed a wide range of corridor locations for VNI West

* The option of ‘'VNI West via Kerang’ was identified as the most beneficial
and an Actionable ISP Project

* The VNI West RIT-T assessment will now focus on:
* VNI West via Kerang and credible non-network options

» 3 scenarios specified in the ISP
» Progressive Change, Step Change and Hydrogen Superpower

« The Australian Energy Regulator’s Cost benefit analysis: Guidelines
to make the Integrated System Plan actionable applies

25



Broader engagement activities

* Briefings and roundtables with community representatives
such as local Councils and agricultural organisations

* Project Updates: #3 available soon; #4 at PADR release
* Newspaper advertisements, social media, etc
» Contact us at

 VNIWestRITT@aemo.com.au
« 1800 845 044
» Visit VNI West project webpage

26
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Framework




Today we will:

* Provide an overview of the Engineering Framework scope

and work-to-date
* Provide an update on the development of a shortlist of near-
term priority actions from the Engineering Framework

* Highlight a small subset of these actions relevant to
stakeholders




AEMO'’s Engineering Framework

The Engineering Framework takes a holistic view of the changing characteristics of
our energy system to help ensure the operability of the NEM over the next 10 years.

Current knowledge and work Potential Gaps and Operational Conditions Summary
(March 2021) Actions (July 2021)
(December 2021)

Fewer synchronous
generators online

Ubiquitous rooftop solar

G

+ Frequency Management : + System Analysis
» System Restoration <5 o) = Control Room and Support
+ System Strength : « Resilience : o

Engineering
Framework

- Voltage Control
« Resource Adequacy

‘%.
FOCUS | &
AREAS | <

Extensive grid-scale VRE

Structural demand shifts

~fef]-

+ Distributed Energy Resources
« Performance Standards




Recent history of the
Engineering Framework

Gap identification

December 2021

* Worked with stakeholders to
build a list of over 300 gaps
requiring action over the next
five to ten years of the energy
transition.

e Published findings in Initial
Roadmap report.

February 2022

e Discussed the need to strike a

balance between detailed
planning and timely action.
Determined that AEMO would
prepare an initial shortlist of
proposed actions for the next 1-
2 years, for further refinement
through industry collaboration.
Determined that AEMO could
use an agreed set of
prioritisation principles to guide
the identification of priority
actions from the full list of gaps.

March 2022

* AEMO developed a shortlist of
~40 potential actions, noting:

e The shortlist does not
provide full coverage of all
gaps. Future Engineering
Framework roadmaps will
increase this level of
coverage.

e Some actions could be
incorporated into existing
workplans, while others
require further discussion
on responsibilities and
implementation.



ATTRIBUTES

OPERABILITY

INTEGRATION

Next steps for decision making
roadmap

Maintaining essential power system capabilities as the synchronous generator fleet exits : il . Key decision required on
g P sy P Y 9 Managing variability and uncertainty of VRE cpiach 1 ¥ ration action:
] IPlar\ and facilitate RISK! Earlier than Ins1.!ff‘iclient Baraliel patbways 10 A¢Hievs
efficient synchronous .. expected synchronous Uplift forecasting flexibility to same objective, provides
condenser rollout decommitments models and tools lance VRE redundancy for uncertainty,
and conversion Y wvariability Possible risk could
delay or constrain

Trial, enable, and Develop mechanisms to enable Develop weather Optimal frameworks for
incentivise advanced ‘/ flexibility in the delivery of monitoring infrastructure flexibility over different
inverter deployment essential power system services and data frameworks time scales
Uplifting power system modelling and analysis capability Maintaining an operable and resilient power system
Uplift of access and Build operational tools for ; ‘A d _Dperatlonal
governance of data and i situational awareness and conditions arise .
> { . . | earlier than projected
model management : proactive decision making |
¥ ) D ~ e e ) @®
Uplift of engineering and . Determine decision Establish system Establish sufficient Establish a plan for building .
modelling capability and . _ﬁ' criteria to balance monitoring far margins and flexibility  gperational confidence and processes
resourcing to avoid margin vs modelling operational visibility for increasing for new operational conditions
bottlenecks in transition capability {such as PMUs) complexity -
Managing periods ot high DPV | - Integrating new technology RISK! Security and reliability
RISK! Insufficient National RISK! Insufficient i
_ G sk ! Define roles and . risks from network and i
- - visibility and framework for controllability for it ;== tom iiits Hok bai A
' responsibilities for system SYSLEm. IS ROL Deng 4

predictability for emergency PV

T minimum system
planning and operations curtailment

managed appropriately
load

security and coordination

Apply enhanced Develop, adopt, and < -

ol P 1 \ Incentivise load and  |mplement dynamic Build scalable and secure \_

monitoring of DER monitor device storage flexibility operating envelopes architecture for data exchange &, Integrate DER mtp energy
performance and = N TR . l— Y and system services markets

capability *- - sssssssmEEEEnE. . —




AEMO’s shorilist development process

Review full
gaps list to
Develop initial actions identify Initial shortlist of
from key decisions additional Review across AEMO priority actions
roadmap urgent actions teams to refine actions developed

NEMEngineering Framework

Developing priority gaps and actions




Prioritisation principles

Urgency

Minimising regrets

/

Leveraging existing processes

Funding and resourcing

Consumer outcomes
Market benefits
Power system security

Timing of when issue will arise
Time taken to complete work
Timing alignment with committed industry activities

Likelihood of gap occurring regardless of when
Risk and consequence of being unprepared if gap arises

Leveraging existing processes where early action is taken

Suitable funding sources to be confirmed
Resource implications for all stakeholders



Engineering Framework timeline

The Engineering Framework is an iterative process, and will include ongoing industry engagement,
progressive commencement of actions, monitoring of progress and ongoing updates

Q2 2022 Q3 2022 Q4 2022

Engineering
Framework end
of year update

Engineering
Framework mid-
year update on
near-term actions

AEMO and industry AEMO to develop and consult
collaborate to define near- on an updated Engineering
term priority actions A Framework roadmap




Action ownership and responsibilities

Existing initiative
Actions that align well with existing initiatives

AEMO coordination needed

Proposed actions where AEMO would need to establish
new workplans to coordinate delivery, collaborating
with industry throughout.

Industry coordination needed

Proposed actions where responsibilities may lie across
multiple organisations, with further work needed to
identify delivery mechanisms and ownership.




Relevant actions

Action ID
number

Proposed action

Establish effective DPV emergency backstop mechanisms before

Potential implementation
pathway

Continue with state-by-state
discussions, in-parallel advocate for

Action category

Industry coordination

A5 minimum system load challenges emerge national framework through ESB needed
DER implementation workplan

A-15 Establish clear roles and responsibilities across the energy sector for ESB cyber security stream and Industry coordination

remote interactions with DER devices DEIP needed
A-19 Align consumer incentives with power system needs and scarcities ESB DER Implementationplan LnedeudS;l(’jy coordination
A-20 Establish satisfactory DER performance standards compliance Escalate with market bodies, Industry coordination

arrangements jurisdictions needed

) ) ; o ] . ) ) ) Industry coordination

A-40 Uplift engineering resources and Skl'||S in Australla to support increasing | Engineers Australia needed

demand for power system engineering expertise. CRI?
A-50 Trial sub-sections/regions of the NEM at 100% IBR operation Wil require collaboration across AEMO Coordination

multiple parties

needed




Next Steps

* Intend to publish an update in May on near-term priority
actions

* Throughout 2022, develop and consult on an updated
Engineering Framework long-term roadmap.

If you would like to provide feedback:
* Please reach out to AEMO at FutureEnergy@aemo.com.au
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