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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 Sti
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 benefitboth people and Country.

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

AEMO Group is proud to have launched its ftstonciliation Action Plan May 2024. 'Journey of unity:
AEMO's Reconciliation Path' was created by Wiradjuri artist Lani Balzan to visually narrate our ongo
journey towards reconciliationa collaborative endeavour that honours First Nations cultures, fosters
mutual understading, and paves the way for a brighter, more inclusive future.

Important notice

Purpose

The purpose of this publication is to provide technical and market data that informs the degiaking processes of market
participants, new investors, and jurisdictional bodies as they asggsstunities in the national electricity market over a-§8ar
outlook period. This publication incorporates reliability assessments against the reliability standard and interim yatiaaittre,
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AEMO publishethe National Electricity Market Electricity Statement of Opportunities and Energy Adequacy Assessment Projection
under clause 3.13.3Aand 3.7Mf the National Electricity RulesspectivelyThis publication is generally based on information
available to AEMO as atJuly 2024unless otherwise indicated.

Disclaimer

AEMO has made reasonable efforts to ensure the quality of the information in this publication but cannot guarantee thredtiafor
forecasts and assumptions are accurate, complete or appropriate for your circumstances.

Modelling work performed as part of preparing this publication inherently requires assumptions about future behavioursried ma
interactions, which may result in forecasts that deviate from future conditions. There will usually be differences bettireateds
and actual results, because events and circumstances frequently do not occur as expected, and those differences maylbe materi

Thispublication does not include all of the information that an investor, participant or potential participant in the Natieotidily
Market might require and does not amount to a recommendation of any investment.

Anyone proposing to use the information in this publication (which includes information and forecasts from third parti#g) sho
independently verify its accuracy, completeness and suitability for purpose, and obtain independent and specific advice from
appropriate experts.

Accordingly, to the maximum extent permitted by law, AEMO and its officers, employees and consultants involved in thégrepara
of this document:

9 make no representation or warranty, express or implied, as to the currency, accuracy, reliability or completeness ofrtizianfo
in this document; and

91 are not liable (whether by reason of negligence or otherwise) for any statements, opinions, information or other mattansezbnt
AY 2NJ RSNAOGSR FNRBY (GKAA Lzt AOFGA2Yy S 2NJlFyeé 2YAa4adilhcatgnda FNRY
Copyright

© 2024 Australian Energy Market Operator Limited. The material in this publication may be used in accordance cuittytiogt
LISN¥AaaAz2ya 2y ! 9ahQa ¢Soarids



https://aemo.com.au/en/about/reconciliation-action-plan
https://www.aemo.com.au/privacy-and-legal-notices/copyright-permissions#:~:text=In%20addition%20to%20the%20uses%20permitted%20under%20copyright,permission%20to%20use%20AEMO%20Material%20in%20this%20way.
https://www.aemo.com.au/privacy-and-legal-notices/copyright-permissions#:~:text=In%20addition%20to%20the%20uses%20permitted%20under%20copyright,permission%20to%20use%20AEMO%20Material%20in%20this%20way.

Executive summary

Executive summary

TheElectricity Statement of OpportunitiéeSOO) provides technical and market data for the National Electricity Market
(NEM) over a 19ear periodfrom 202425 to 203334. The ESOO highlights the opportunitiesrfarket participants,
investors,governments and othgurisdictional bodiego invest in new assets and systems to maintain a reliable supply of
electricity in theNEM

TheSYSNH& GNI yaArAidAzy Aa NBMlbvestmensiR @meidbldgengratibidand dmdragéNdadadity C
continue to increasegandthe pipelineof potential developmentscontinuesto expand filling gaps being letby the

steady retirementf coal fired power stationghat commenced in 2012ver the last 12 month&.7 gigawatts GW) of
generation capacity an@65km of transmission has progressed to committed and anticipated status

This 2024 ESOC&&monstrates thathe timely delivery of expected investments in generation, storage and transmissi
is critical to maintaining reliability for electricity consumek&MO forecastshow reliability levels can bmaintained

over most of the next 10 years if programs and initiatives alressigblishecare delivered on time and in fullhis
includesdelivery of planned actionable transmission projeatsestments supported by federal and state government
energy programsandcoordination ofconsumer energy resources

Any delay to the delivery of expected generation, storage or transmission may result in reliability standards not be|
met, while further investments in dispatchable and renewable energy generation that are not yet suffipiegtessed
to be included in this modelling could improve the reliability outlodky earlier withdrawal oéxisting capacity would
also deteriorate theoutlook forreliability of the power system.

The main findings of this 2024 ESOQ are

i If delivered on time and in fullthen federal and state government progransoviding additional renewable
generation and dispatchable resourcestionable transmission developments, aswbrdination offorecast
consumer energy resources (CER)uld provide sufficient generationcapacityto meet growing electricity
demandwithin relevant reliability standards over most of the next Iyears. Timely delivery of these expected
investments is critical

1 AEMOQalsoconsides a developmentoutlook that includesonly energy supply infrastructure developments that
meet AEM@ éommitment criteri&. If further investment beyond current committed and anticipated projecis
delayed or does not materialiSSAEMO forecastseliability gapswill existover the coming years in some NEM
regions. These gaps aseallerthan thoseforecast in theMay 2024 Update to the 2023 ES@@l the2023 ESOO
In thissensitivity, reliability risks are forecast higher than the relevant reliability stanélard

L CER are playing a transformative role in the energy transition, and will be a valuable resource in the future energif systeoordinated
OW2NDKSAGNF 6SRQUE (KSe& KSt LI RSt A Q@S NdcalBinbestinant, aBd redyick coatsSidh daNsBmes AsSuelEas ahergy T F &
sector emissions.
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relevant planning approvals and construction. Developers demonstrate the achievement of these criteria throcigsudeys. Th€ommitted and
Anticipated InvestmentsensitivityA y Of dzZRS& |t RS@Sf2LIySyda OftFraaiAFTASR Fa WSEAaGAY3IQS Wi
Fa WwO2YYAGGSRQE ff GKS 1020S ONARGSNAI Ydzad 0SS FdZ te& YSio

3 The Interim Reliability Measure (IRM) of 0.0006% expected unserved energy (USE) applies until June 2028, after whisititthetegldard of 0.002%

USE applies.
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- Victoriafrom this coming summerin 202728 and from 20289 after Yallourn Power Station is advised to retir

- New South Waleshis coming summeiagainin 2027-28 when Eraringfower Sation is now advised to retire,
andfrom 203L-32.

- South Australiathis coming summeragainin 202627 when Torrens Island B and Osboifmver Sations are
advised to retireand in 203334.

1 AEMOwill request theAustralian Energy RegulatgkER to put an obligation on retailers and liable entitiessenter
sufficient contracts to cover theaustomerspeak demandeeds, through the retailer reliability obligation. AEMO
will also take prudent actioand seekto procure additional reserves for the coming 2624 summersafeguarding
consumers in a costppropriate manner.

i1 Alongsideenergyrelatedinvestments that support reliabilitynvestmentsare also required to ensure that the
power system remains stable and resilient. As existing synchronous generatorsthetieeis a need for system
strength services across the NEM and for urgent implementation of the recently published National CER Roac

Severafactors are drivinghe 2024 ESOQorecastto show an improved reliability outlookompared with the2023reports:

1 Newwind, solar,battery, gas, and pumped hydro developments continue to progré@aards commissioning in the
NEM.Approximately 5.7 GW of developments have progressed sufficiently to be newly included since the 2023 ESOO,
comprising 3.9 GWI3.5 gigawatt hours GWH of batteries, 1.2 GW of larggcale solar, 0.4 GW of wind and 0.2 GW of
hydrogengeneration

1 Consumers are alsavesting inlargerrooftop solarsystems which continues to reduce the proportion of electricity
supplied by the transmission system for households and businesses. This means more energy is supplied from these
renewable sourcesThese systems dwt tend to contribute to lowering the scale of peak demands during extreme hot
conditions in the summer or extreme cold conditions in the winter.

i1 OriginEnergy has given notice that it now expects to clihge?,880megawatts KI\W) EraringPower Stationin New
South Wale®n 19 August 2027a twoyear extension on the previously provided date.

1  AEMO now considetdumelink, a new365 kmtransmissiorline which will connect Wagga Wagga, Bannaby and
Maragle to bean anticipatedprojectwhich will improve reliability risks in New South Wales

1  AEMO nowprojectslower growth in energy consumption and maximum demand for most NEM regions than was
previously forecast These forecasts continue tmnsidergrowth driven bythe potential forelectrification of
household and businessethe emergence of the hydrogen productiordustry, and forecast expansion of industrial
facilitiesincluding the rapidievelopment of data centreshe growth has however,been moderated by lower electric
vehicle(EV)andbusiness consumption trends relative to 2023 forecasts

Power system reliability in the ESOO refers to the sufficiency of electricity supply to meet demand in all periods of the yea
The ESOO includesliability forecasts prepared for a range of outlooks, including with state and federal schemes,
actionable transmission and coordinated GHi on time delivery of all potential projectSor regulatory purposese

4 At https://www.energy.gov.au/energiand-climate-changeministeriatcouncil/workinggroups/consumesenergyresourcesworking-group/nationatcer-
roadmap

5Following the dza G NI t A | y 9 y ONJERSrowalDErdztdntihdgentBodlication for Hulilek Sage 2on 2 August 2024AEMO now considers
Humelink meesthe criteria to be considerednticipated Furtherstepsarerequired before this project can be consideredcasnmitted.
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ESOO includes a reliability forecastdentify any reliability gaps in the coming five years, defined according to the Retailer
Reliability Obligation (RRO), and an indicative projection of any reliability gaps in the second five years of the Thiscast.
particular forecasts prepared for an outlook that includes only existiimgcommissioningcommitted and anticipated
investments.This isnot a prediction of what will eventuatas there are many projects in the pipeline of developments and
many stde and federal schemes currently supporting further investment

The followingdefinitionsapply to this 2024 ESOO:

1 Unserved energy (USEgpresents energy that cannot be supplied to consumers when demand exceeds supp
under certain circumstances, resulting in involuntary load shedding (loss of customer supply) in the absence
of market intervention.

1 AEMO forecastexpected USBy calculating the weightedverage USE over a wide range of simulated outcome
Because expected USE is the average of many possible outcomes, a forecast over the relevant standard do
guarantee that a USE event is going to happen, while forecastsvlihe standard do not mean there are no
reliability risks, although events may be less probable.

1 Thelnterim Reliability Measure (IRMijs a measure of expected USE in any region of no more than 0.0006% o
energy demanded in any financial year. Current National Electricity Rules (NER) provisions specify that the |
expires for the purposes of the RRO onJ80e 2028 When reliability is forecast consistent with the IRM,
consumers should expect larger USE events (on average 10% of average regional demand for five hours) at
frequency of one in every 10 years.

1  Thereliability standardis a measure of expected USE in each region of no more than 0.002% of energy demz
in any financial year. For the purposes of the RRO, it applies when the IRM expires. When reliability is forece
consistent with the reliability standard, consumers slibexpect larger USE events (on avera@¥ of average
regional demand fonine hours) at a frequency of one in every five years.

1 Aforecast reliability gapoccurs when expected USE is forecast in excess of the relevant standard (IRM or reli
standard) in a region in a year. If AEMO reports a forecast reliability gap, this may trigger a reliability instrum
request under the RRO.

For the coming summer, the reliability of existing plant will  remain critical

For the vast majority of the year, thesre surplus generation reserves in the NEMetwsure reliable operation of the
power system. During extreme conditions, particularly extreme heat, temperagansitive loads such as @onditioners
tend to increase the needs of the power system. During these times, if availability of supply reduces from the fleet of
generators across the NEMeliability may be more challenging to maintagdemonstrating the criticateed to maintain
high reliability and performarecfrom existing generators

With relatively stablgeakelectricitydemandforecastfrom 202324 to 202425, growing investments i€ERflexible

demand resourcesand approximately 2.3 GW more new generation and storage capacity expediedatailable

compared with that which was available last summer, the reliakifitthe NEM will rely primarily on etime delivery othe
new resources under development, and the continued availability and high performance of the existing generation fleet

61n accordance wittNER 11.132.2. In September 2023, the Australian Energy Market ComrtddsM@amended the NER to extend the application of
the IRM to the RRO from 1 July 2025 to 30 June 28éhttps://www.aemc.gov.au/rulechanges/extensiompplicatiorirm-rro.
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Risks to energy availability, such as drought conditions and/or coal, gas, or diesel fuel shortfalls, also have thetpotential
reduce reliability in the NEM. THenergy Adequacy Assessment ProjectBAARincluded inChapter6 explores these risks
over a 24month horizon. Under most likely conditions and undéow rainfall scenario, the EAAP identifigisilarly low
reliability risks TheEAARdentifies increased risks if thermal fuels amere scarcecontinuing to highlight the importance

of maintaining theavailability of coal, gaand distillate fuels, and the effective management of their supply chains.

Operationalprocedures may be able to minimise the risks to consumers in some circumstances, such as using Interim
Reliability Reserves arReliability and Emergency Reserve Tra@ERTesources, wher@appropriate. AEMO sought
tenders® from parties for out of market reserves in response to the May 2024 Update to the ESOO, and will tender for
reserves in response to this ESOO.

Over the near term, on-time and in -full delivery of committed, anticipated and federal and

state government supported generation projects, as well as anticipated and actionable
transmission developments and the coordination of embedded consumer resources , iscritical
for reliability

There are manyederal and jurisdictiongbolicies andorogramsthat are actively funding and supportimgw
developments. Delivering these investmentstone, and in fulljs critical to maintaining reliability within the relevant
standards in most regions, in most yeaggen after many existing generators close.

Federal and statechemesand programsurrently underway include:
The Federal Capacity Investment Scheme.
The New South Wales Electricity Infrastructure Roadmap, and its firming tenders.

The Victorian Renewable Energy Target Auction 2.

== == = =

The Queensland Energy and Jobs Plan.
The South Australian Hydrogen Jobs Plan.

Further investments in dispatchable capacity and renewable energy generation under these schemes are also expected, but
are not sufficiently identifiable to be modelled at this time.

Alarge pipeline oproposed generation and storageojectsc totalling 178 GW ofvariable renewable energgnd 111 GW
of dispatchable resources (including battery, pumped hydro, and other technolagileshonstrates the opportunity for
the market toensure reliability is maintained through the transitiaghprojects aredeveloped in a timely manner.

Additional developments will complement these schemes, particularly tréssam projects identified in th20241SPas
actionable coordinated CER (largely behitite-meter battery systemsandflexible demand respons&he range of
actionable transmission developments includes:

1 New EnglandRenewable Energy ZonREXNetwork Infrastructure ProjectsSydney Ring South, the Hunter
Transmission Project and the Huri@entral Coast REZ Network Infrastructure Project in New South Wales.

1 Gladstone Grid reinforcement and Queensland SuperGrid South projects in Queensland.

“In 002 NRIyOS gAGK ! 9ahQa { K2NI ¢ Shgs/aerfo@ESnedialfilgstelacgidit@ntii/ t NB O
security_and_reliability/power_system ops/procedures/so_op_3808rt-term-reservemanagement.pdf
8 At https://aemo.com.au/energysystems/electricity/emergencmanagement/reliabilityand-emergencyreservetrader-rert/rert -tendering
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Mid North South Australia REZ Expansion in South Australia.
Waddamana to Palmerston transfer capability upgrad&asmania.

East and West Metro projects in Victaria

== = = =

Strategic transmission projects which improve iategional transfer capacities, including Marinus Link, Victohew
South Wales Interconnectest(VNI Westand the Queensland New South Wales Interconnector (Q/onnect.

Figure 1shows thattheseinvestmentsin renewable generation, dispatchable capacity, transmission and coordinated CER
are forecast tqorovide reliability levels withitthe relevant reliability standard in most regioimsmost years

During the transition to new forms of energy supply it is criticakfasting ageing coaleneratorsto maintain high levels of
availability and reliabilityrior to closure Project development delays and broadeternational and domestisupply chain
challenges are emerging as material risks to the delivery of transmission, generation and storage projects. Delays to the
delivery of any of the identified projects, relative to the dates envisioned by the schemes and proponents, have the
potential to restt in periods of high risk throughout thEd-yearhorizon.

TheFederal andstate Schemesensitivityin this ESO@cludesexisting, committed andnticipateddevelopmentgo
meet theESOO Centrdemand forecastdelivered to the schedules advised by developers, as well as:
i1 Actionable transmission investments and forecast growtbdardinatedCER anélexible demand resources

1 Firming and some renewable energy developments that have specific funding, development or contracting
arrangements under federal, state and territory government schemes and programs.

This sensitivity does not include all policies under active development by jurisdictions, or announced targets wil
existing policies, and reliability outcomes will improve further if all jurisdictional schemes and programs deliver 1

objectives.
Figure 1 Expected USE additional actionable and anticipated developments , 2024-25 to 203 3-34 (%)
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This sensitivity includes only those announced mlethtifiable components of announced federal and state schemes, including various tender stages th
have been concluded. Delivering planned subsequent tender stages will support further improvements to this reliabiliyeagsess
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If only those projects already committed or anticipated proceed , and if risks of commissioning
delays eventuate as they have in recent years, reliability gaps are forecast in Victoria, New
South Wales, and South Australia

When considering only those energy supiplfyastructure developments that have made sufficient progress against

' 9ahQa 02 YYA (efidditiigapd Aid far&chkhMicriaNSouth Australia, and New South Wales in the next
decade. Thisinderscoreghe importanceof the support from federal and state schemes to deliver additigealeration,
transmissionflexible demand resourceand consumer assets such as batteries that cacderdinatedto reduceutility-
scale investmenheeds

In this sensitivityg which is usedy AEMO under the National Electricity Rulepitoducea reliability forecastandidentify
further actions to minimise risksnder the RR@nd! 9 a hoQeationalsummer readiness processelew South Wales,
South Australia and Victorare forecaswith reliability risksabove the IRM of 0.0006% USHhis means that fommitted
and anticipated projects only are deliveremhd if they are deliverelhter than proponents advis@s has been observed in
recent years)thenthese regions are more likely to experiengghter supplyconditions during extreme conditions in
summerwhen customer demand is extremBuring these conditions, out of market reserves may be used by AEMO to
operate the system and further reduce the probability of involuntary customer load shedding.

Figure 2shows thereliability forecastandindicative reliability forecadior the 2024 ESOQhis particularsensitivity which
applies formultiple regulatoryrequirements consider only the sulet of known developments that have demonstrated
sufficient commitment towards commissioning in the NEM.

TheCommitted and Anticipated Investmerssnsitivity (thereliability forecastandindicative reliability forecagt
includesexisting in commissioningcommitted and anticipatedgeneration, storage and transmissiprojects
accordingi 2 ! 9ahQa O2YYAGYSyid ONRGSNRIZ & ¢Sttt a 0O2Y
batteries that arecoordinatedto minimiseinvestmentneedsin utility-scale solutionswWith only this pipeline of
developmentscommissioningandallowing for historically observed commissioning deldysn reliability gaps
emerge inNew SouthWales, South Australia and Victoria at several points acros®tbeast horizon.

Figure 2 Expected USE Committed and Anticipated Investments  sensitivity , 2024-25 to 203 3-34 (%)
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The timingoS I OK  Llbakh@efiad is 8 éitical input to the reliability assessment. AHMEbbservedthat many

projects are not delivered at the times indicated by proponeatsd has assessed the actual completion times for projects
compared to advised timing over tipastthree yearsAEM@ & N forkdasiiny indthibdologgssumedan adjustment

to the proponentsuppliedtiming of project completion for projects not yet in commissioning phases to reflect the average
difference in advised angkcently observedommissioningAEMO consulted with stakeholders in 2023 on dpproach

with development and commissioning delayssofmonths for committed projects, and a minimuoh 12 months for
anticipated projectsAEMO acknowledges there are a variety of reasons for project schedule adjustments and not all
projects will experiencedevelopment and commissioning difficulti€Bhis is a pragmatic approatttat can be done within
the capability of the modelling tools availabReliability risks would be lower if these schedules were delivered to for all
projects, as modelled in the 'eiime delivery sensitivity(seeSection4.2), whereaslongerdelays to any other currently
considered development may worsen the reliability outlook

Af F NHS ydzYoSNJ 2F 3ISYySNIGAz2y RS@GSt2LIySyida I N5 fotad aA FASR
20.2 GW of new scheduled or sersicheduledgenerationand storagedevelopmentsare classifiedwithin these

commitment categaies, and areorecast to be operational by 20334 alongside existing capacityhisincludess.7 GW

of developments that have progressed sufficiently to be newly included since the 2023 ESOO, coprisMy.3.5 GWh

of batteries, 1.2 GW of largecale solar, 0.4 GW of wind and G2V of hydrogen developments

The developments below include estimated commissioning dates from participantsenedncluded in thereliability
forecastwith average delagfter these dates adviseaf a minimum of six month® completion as per the ESOO
methodology. AEMO acknowledges that the actual completion dates will vary from this modelling approach:

Hunter Power Statio® (750 MW) in New South Wales from December 2024

Kidston Pumped Hydro Energy Storage (250/RJ@00 megawatthours [MWh) in Queensland from February 2025
Snowy2.0 (2200 MW/350,000MWh) in New South Wales by December 02

BorumbaPumped Hydro1,998MW/48,000MWh) in Queensland frorBeptember2031.

A 204 MW hydrogen generator as part of the South Australian Hydrogen Jobs PlaD&oember 2025.

== = =2 A a4 -

More than8,500 MW/22,500 MWh of utility-scale batteries, including Eraring Big BattéigdellBattery Energy
Storage SystetBESH Orana BES&jchmond Valley BESSyanbank BESS, and Wooreen BESS.

1 Numerous renewable energy developments across the NEM, inclaaing than4,000 MW of wind generatiorand
4,500 MW of utility-scale solar generation.

Committedand anticipatedransmission developmentg A £ £ | f a2 AYLINR PGS (G(KS b9aQa I oAf
generation and load centres, including between regidrise developments below include estimated commissioning dates

from each developer andereincluded in theCommittedand Anticipated Investmessensitivitysubject to delays after these
dates advised as per the ESOO methoddfo@onsidered projectmclude

9 ESOO and Reliabiliprecast Methodolog®ocumentat https://www.aemo.com.au/energssystems/electricity/nationaklectricitymarketnem/nem-
forecastingand-planning/forecastineand-reliability/nem-electricity-statementof-opportunitiesesoa

10 This Snowy Hydro generator developmeramprising two open cycle gas turbings} & LINBE @A 2dzaf & 0 S SyPoNBRBMNIRZRI G2 | &
Wi dzy G SNJ t 2 Seéhitds:hwi@. er@ndhydRatzom.au/hunteipower-project/.

I ESOO and Reliabiliprecast Methodology Documeat https://www.aemo.com.au/energysystems/electricity/nationaklectricitymarketnem/nem-
forecastingand-planning/forecastineand-reliability/nem-electricity-statementof-opportunitiesesoa
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1 Project EnergyConnect linking South Australia, New South Walds/ictoria with full capacity release by July 2027

1 Waratah Super Battergroject, a System Integrity Protection Scher(@lPShhat includes the battery project and
transmission upgrades in New South Wales tllectivelyincrease transmission transfer capacity within New South
Wales.Full capacity release is advised by August 2025.

1 Huméd.nk, anew transmission line which will connect Wagga Wagga, BanaablyMaragle with full capacity release
advised byDecember2026

1 Western Renewables Link in Victoria, connecting renewable generation in-weghVictoria to Melbournevith full
capacity releaséy July 2027

1 CentralWestOranaREANetwork Infrastructure Projecincreasing the capacity for new renewable developments in
New South Waleswith full capacity release by August 2028

While reliability risksnaybe lower if new developments are commissioned on or ahead of schedule, commisiefayg d
to any other currentlyconsidereddevelopmentare likely toworsen the reliability outlook.

While new developments continue to commission, existing generator operators have advised AEMO of an expected closure
schedulé? that includes approximatel§1.2 GWof generation capacity (approximateds%of the currently registered

thermal¢ coal, gas and dieselgeneration fleet) in the next0 years Any advancement of this closusehedule or any
additionalmothballing of existing generators, would worsen tlediability outlook and necessitateirther acceleraibn of
investments in new generation, storage, transmisssion and/or flexible demand resources. The closure schedule includes

1 Torrens Island B Power Statid(800 MW)and Osborne Power Station (180 Miv)South Australian 30 Jun€026
and 31 December 2026 respectively

i1 Eraring Power Station (2,880 MW) in New South Waile$9August 207.

i Port Lincoln and Snuggery power statiotiddl 136 MW) in South Australia on 1 January 2Gtough both stations
are advised to remain mothballed until then

1 Yallourn Power Station (1,450 MW) in Victoria in 2028.

i Callide B Powestation (700 MW) in Queensland in 2028.

i1 Dry Creek and Mintaro power stations (total 246 MW) in South Australia in 2030.

1 Hallett Gas Turbine (240 MW) in South Australia in 2032.

i1 Bayswater Power Station (2,715 MW) in New South Wales in 2033.

i1 Vales Point Power Station (1,320 MW) in New South Wales 2033.

I Mt Stuart Power Station (292 MW) in Queensland in 2033.

1 Somerton Power Statiorl{OMW) in Victorain 2033.

1 Several small windndsolar(total 160 MW) and BESS facilities (to88 MW/109 MWh)in mainland regions between

2030 and 2033.

2 All expected retirement dates are advised by participants.

BTorrens Islandinit B1 (200 MW) is advised to remain mothbalieil its closure date. Mothballing refers tohen generating units arenavailable for
service but can be brought back with appropriate notification, typically weeks or months.
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Actions will be triggered  in response to this reliability forecast

The Committed and Anticipated Investmersisnsitivity whichis usedfor ! 9 a hrdliability forecastidentifiesreliability
gaps in the first five years of the horizon

i Victoriain 202425 and 2027-28 against the IRM of 0.0006% U&tel 202829 against the reliability standamf 0.002%
USE. Forecast reliability gaps identified at the start of the horizon are lowethlbarforecast in theMay 2024
Update to 203 ESOO

1 New South Waledn 2024-25 and 202728, against the IRM of 0.00069&E; forecast reliability gaps are no longer
identified in 202526 and 202&7 due to the delayedetirement of Eraring Power Statiofhe reliability gap identified
in 202728 is lowerthan that forecast in theMay 2024Update tothe 2023 ESOOdue to lower forecasts of maximum
demand andhe consideration of HumeLink as an anticipated praject

1 South Australian 202425 and2026-27 against thelRMof 0.0006% USE the forecast reliability gap in South Australia
hasemerged as a result of mothballed gas generators in South Austatianewlymodellednetwork configurations in
Victoria, thatreducereliability risks across both regiormit allocate a greater portion to South Austratiean the 2023
reliability assessmentsThe forecast reliability gaps identified in 2028 align withthe retirement of the Torrens Island
Band Osborne pwer stationsin South Australiand aresmaller tharnthose identified inthe May 2024Update to 203
ESOO

Where this 2024 ESQ®@liability forecasidentifies a forecast reliability gap for a region, AEMO must request the AE
to consider making a reliability instrument under Chapter 4#hefNERRetailer Reliability ObligatiodRR{). In this
2024 ESOO, théorecastreliability gapsaboverequire AEMO to request the AER to consider making the followRiR®
instruments:

1 InNew South Walesa T-3 reliability instrumentfor 2027-28.

9 InVictoria, a T-3 reliability instrument for2027-28.

The indicative reliability forecagt the second five years of the horizamhich consideredonly currently committed and
anticipated developments, shovexpected USE is above the reliability standard of 0.002% USE:

1 InNew South Wale$rom 2031-32 to 2033 34.
1 InVictoriafrom 202930 to 203334.
1 InSouth Australiain 203334.

Additional investments in security and stability services and implementation of the National
CERRoadmap are also required to enable a reliable and secure power system

A reliable power system requires more than just sufficient levels of installed capacity and available energy supplies. The
system must also maintain an underlying set of security and stability services to ensure that it remains both stable and
resilient urder normal operating conditions, and following disturbances.
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Over the coming decade, the rapid energy transition will result in a significant need for new assets and providers of these

essential system services, including for system strength, frequency management, voltage control, ramping capability, and

systemrestartservices.

The timing and magnitude of these emerging requirements are influenced by:

T

Retiring thermal generatiorg, historically, thermal generation has been the source of much of the system strength,
inertia, and system restart services in the NEM, and a significant source of voltage control and ramping capability.
Replacement services will be needed as these writtsdraw.

Increases innverter-based resourcs(IBR developmentq adequate system strength, voltage control, and ramping
capability will be needed to ensure that future levels of IBR can operate stably, and transfer energy to where it is
needed.

Major network augmentationsg network upgrades can help reduce system security requirements by lowering system
impedance and allowing better sharing of existing services across multiple locations. They can also impact the
likelihood of regions becoming islanded and reduce the impéctedible network events, putting downward pressure
on security needs.

Installation of CER; the level of resources being installed by consumers in their premises has continued at high levels.
Other resources such as EVs are also gmwing.Integrated operationof these resources with the broader power
system isnecessary to ensure power system security can be maintaifieeNational CERRoadmaysets out a range of
initiatives that will support integration and help to enswattconsumers can continue to benefit from these resources
Action both in the short and long term is needed as the Ie¥€ER continues to grovhis is particularly important for
periodswhere high distributeghotovoltaics PV) relative to underlying demand results in minimum operational

demand levels where action may be required to maintain power system seclhityis anticipated to occur in all

mainland regions in coming years.
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Introduction assumptions and modelling approach

1 Introduction , assumptions and modelling
approach

The Electricity Statement of Opportunities (ESOO) covers a 10 -year period to inform
decisions by market participants, investors, and policy -makers in the National Electricity
Market (NEM) . It provides information on, and projections of:

1 Electricity demand and energy requirements

1 Electricity supply from generators and demand response, considering normal
transmission and power system limitations

1 Power system reliability, including the reliability forecast and indicative reliability
forecast developed in accordance with the Retailer Reliability Obligation (RRO).

This publication also incorporates the  Energy Adequacy Assessment Projection  (EAAP),
which provides additional  analyses of broader energy limitations affecting coal, gas
and water availability, and the impact on reliability risks over a two -year period.

The ESO@rovides a variety of information to inform decisions by market participants, investors and-pwiogrs in the
NEM. It also includes a reliability forecast for RRO purposes daibnstrates the electricity investments requirtal
maintain reliability in the NEM at the relevant reliability standaretluding whether any reliability gap exists with only
existing, committed and anticipatétinvestments.

Key operationaktrategies such aswaintenance planning, fuel management and contracting for demand response are
important in the short termQOver the longer term, sufficient timexistsfor further transmission, generation, storage
developments and/or demand responselte developed taeducereliability risks.

The RRO requires retailers aoither liable entitieso hold contracts or invest directly in generation or demand response to
support reliability in the NEM, should AEMO identify reliability risks under certain conditions.

To identify the need for further developments in the NEM, the ESOO and EAAP reliability assessments compare the most
likely projection of electricity demand to a projection of supply that considers only those developments for which formal
commitments havédoeen made. The reliabilityapsidentified as aesultmay lead to action by retailers to contract capacity

to cover their loadsinder the retailer reliability obligation frameworkVith a significanpipeline ofannounced generation

and storageprojects significant opportunity exists for the reliability requirements of the NEM to be. met

In addition toprovidingreliability assessments and forecasts, AEMO has power system security assessment obligations
under theNational Electricity RuleSNNER. AEMO releases annual assessments of system strength, inertizemark
supportand control ancillary serviceNSCAS) needisllowing the release of the ESQi@cluding declarations of shortfalls

14 Commitment criteriaelate to land, contracts, planning, finance, and constructiod are explained under the Background Information tab in each
NEIA2Y LT &LINBIRAKSSG 2y | Pagh, afitpsD\GwiSdido.doin 2uElebtntitly/R Midh BE e dir2iMack&-6
NEM/Plannineand-forecasting/Generatiofinformation.
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Introduction assumptions and modelling approach

and gaps which are required to be addressed by transmission network spreigéers (TNSPS) Discussion and further
information on some of these services is include€apter?.

1.1 Forecasting supply and reliability

Following extensive stakeholder consultati®fEMO has updated itSEMforecasts and supplgdequacyassessmenby:

1 Updating demand forecasts for all regions, taking into account the latest information on economic and population
drivers and trends in behaviour by household and business consumers, including electrification impacts. The forecasts
for operational consumptin and demand also reflect forecasts for energy efficiency measures and groeghsamer
energy resourcesCER, including distributeghotovoltaic P\) generation, batteryenergy storage systems (BESS)
electric vehicles (EVs).

1 Updating the supply available to meet this demand to include the latest information on existing, committed and
anticipated generation and transmissigivestmentsin the NEM as well agexpectedgeneratorclosures.

1 Reviewing the performance of existing scheduled generation based on historical performance data, and incorporating
forward-looking projections of plant reliability for cofited and large gafired generators that take into account the
impact of maintenane plans, plant deterioration due to age, and reductions in maintenance as generators approach
retirement.

1 Applying a statistical simulation approdéwhich assesses the ability of existing, committed and anticipated
generation to meet forecast demarat all times in the yearThe model calculates expectadserved energy{SE
over a number of forecast conditions impacting demand and renewable generation (basdch@tdtical reference
years of weather) and random generator outages, weighted by likelihood of occurrence, to determine the probability of
any supply shortfalls.

Explaining unserved energy

Unservedenergy(USE)epresentsenergy thatcannot be supplied to consumers when demand exceeds supply under
certain circumstancesesulting in involuntary load shedding (loss of customer suppli)e absence obut of market
intervention, such aghe Reliability and Emergency Reseimder (RERT)or othervoluntary curtailmentFor example,
USE could be caused by:

i Insufficient levels of generation capacity, generation energy output, or demand response relative to consumer
demand.

i Insufficient levels of transmission capacity within each region, assuming that this transmission is never subject ti
outages.

9 Insufficient levels of transmission capacity between regions, assuming that this transmission is only ever subject
singlecircuit, credible outages.

5l 9ahQa aeaisSy a %o dithsii/demd.can. Sierievedqysyistems/electricity/nationaklectricitymarketnem/nem-forecastingand-
planning/planningfor-operability.

16 SeeESO@nd Reliability ForecasethodologyDocument at https://www.aemo.com.au/Electricity/NationaElectricityMarket-NEM/Plannineand
forecasting/NEMElectricityStatementof-Opportunities

7In this report, RERT may include interim reliability resenas per NER ®2nd 11.128.
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rft 1{9 S@PSyia gAftf 0S RSAONAOGSR 2LISNIdGA2yrtte a
events.Other events that may result in involuntary load shedding, but that arede@ihed by NER 3.9.3C as US&ude:
Distribution and transmission network outages that directly impact local supply.

Transmission outages that curtail generation, resulting in insufficient levels of supply relative to demand.

Power system security events, for example a dotdileuit outage on a transmission line.

= = =4 -9

Prolonged generator or transmission outages that persist following power system security events, resulting in
insufficient levels of supply relative to demand.

AEMO forecastexpectedUSEby calculating theveightedaverage USE over a wide range of simulated outcomes.

Limitations with the current definition of USE

Outages on the transmission network are increasingly responsible for the curtailment of generation, reducing available
supply.As these outages are explicitly excluded from the definition of USE, AEMO does not forecast their impact in
reliability assessments.

Figure 3shows the NEM constraint binditfgmpact, which represents the financial impact of the binding constraint

equations from 2017 t®023as published in the NEM Constraint Reg2023"°. Constraintinding impact in 2022 was

affected by June 2022 market interventions, while 2023 has returned to more typical condititilsthe constraint
OAYRAY3 AYLI OG KIF& 3ANBsY | ONR&aa& Ylye OF (inShe fgh® a Fowlitk S A Y
be one ofthe largest causeof constraints binding, and generation curtailment.

Figure 3 NEM constraint binding impact
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18 Constraint binding impact is a proxy of the value per megadvatir (MWh) of congestion on the power system, and is used to distinguish the severity of
different binding constraint equations.

19 Seehttps://aemo.com.au/en/energysystems/electricity/nationaklectricitymarketnem/systemoperations/congestiorinformation
resource/statisticakeporting-streams
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As the generation fleet becomes more geographically diverse, and the power system becomésteroonnectedthe
exclusion of transmission outages that impact supply availafiitity the reliability assessments likely toresult in larger
consumerimpact riskthan that forecast by AEMO in this ESOO and EAAP.

Equitable load shedding

l9ahQa Y2RStftAy3a R2Sa y20 AyOftdzRS aSljdzAdlFotS Ay@2f dzy Gl N
throughout interconnected regions in proportion to demaffdinstead, the forecast annual USE in a region reflects the
projectedlocationof any supply shortfall, and is intended to provide participants with the most appropriate locational

signals to drive efficient market responses. Forecast expected USE therefore generally reflects the locations (NEM regions)
where the greatest supplfglemand imbalance is forecast to exgiven the availability or expected efficiency of capacity

sharing across the transmission system, including interconnector transfers

Theassessmendoesrecognisehat the NEMis an interconnectedsystem not a collection of independent regions. That

means that if a significant imbalance between supply and demand is projected to einerge regionpotentially

following generator withdrawals or a large increase in consumer demand), it can increase forecast USE and lead to forecast
reliability gaps in connected regions.

More details on the methodologies, inputs, and assumptions used to develop the demand and supply forecasts and assess
expected USE are available in the accompanying information listEabile 3(in Sectionl.3).

1.1.1 Reliability measures in the NEM
The ESOO measures reliability risks relative tokeystandardsR SG SNXYAY SR o0& GKS ! dzZAGNI f Al Yy
(AEM@)&Reliability Panel.

Thelnterim Reliability Measure (IRMis a measure of expected USE in any region of no more than 0.0006% of energy
demanded in any financial yeaurrent NER provisions specify that the IRppliesfor the purposes of the RR@htil
30June2028 The IRMdoes not apply to the EAAPor information purposes, AEMO reports on reliability against this
measure for all periods in the ESOO and EAAP horizons.

Reliability under the IRM of 0.0006% expected USE
Whenexpected USE forecasin a regionat the level ofthe IRM, the following reliability riskere forecast
1 USE eventwould statisticallyoccur approximatelypnce everyfive years.

i Larger USButcomeg*would occur approximatelynce every 10 yearseguivalent toapproximately 10% of
average regional demand féiwe hours or comprisingmultiple eventsthat aggregate to this total

i1 Load shedding eventsf even greater magnitudare possible, particularly if combined with transmission outage:
and/or persistent generator or transmission outages following power systeearity events.

1 Out of market mechanisms may be available and could be used igateitsome of the risks with associated cost:

20 Seehttps://www.aemc.gov.au/sites/default/files/content//Guidelinefor-Managementof-ElectricitySupplyShortfaltEvents.PDF

2'WhenexpectedJSE is forecast at the IRM of 0.0006% USE, a larger USE outcome (among the many individual outcomes simulated)d8typically 1
probable. A larger USE outcome is assessed as an individual USE outcome above the reliability standard of 0.002% USE.
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Thereliability standardis a measure of expected USE in each region of no more than 0.002% of energy demanded in any
financial year. For the purposes of the RRO, it appligkis levelunlessthe IRMapplies For the purposes of the EAAP, it
applies over the entire twqyear horizon.

For information purposes, AEMO reports on reliabilisksagainst this measure for all periods in the ESOO and EAAP
horizons.

Reliability under the reliability standard of 0.002% expected USE

Whenexpected USIS forecasin a regionat the level otthe reliability standardf 0.002% USEhe following reliability
risksareforecast

I USE eventwould occur approximatelynce in everythree years.

i Larger USButcomeg* would occur approximatelynce everyfive years équivalent toapproximately 0% of
average regional demand foine hours or comprising multiple events that aggregate to this tytal

1 Load shedding eventsf even greater magnitudare possible, particularly if combined with transmission outage:
and/or persistent generator or transmission outages following power system security events.

1 Out of market mechanisms may be available and could be used to mitigate some of the risks with associatec

1.1.2 Definitions for the Retailer Reliability Obligation (RRO)
Thereliability forecastrefers to the first five years of theommitted and Anticipated Investmerssnsitivityforecast
horizon. For the 202ESQOOQ, the reliability forecast covers the financial y2@ed-25 to 2028-29.

Theindicative reliability forecastrefers to the second five years of ti@@ammitted and Anticipated Investmerssnsitivity
forecasthorizon. For the 202ESOO, thendicativereliability forecast covers the financial years 28D to 2033-34.

Anyforecast reliability gaps based on forecast USE in excess of the relestantardin a region in a financial year. Such a
gap exists for a NEM region if the expected USE exceeds thef IRB006% USHp until 30 Jun028, or exceeds the
reliability standardof 0.00260 USHEom 1 July2028 onwards.

If AEMO reports a forecast reliability gggEMOmustrequest for theAustralian Energy RegulatdkER to consider
creainga reliability instrument under th&®ROIf there is a forecast reliability gap, the reliability forecast must include:

i1 The forecast reliability gap period (start and end date), and trading intervals in which forecastlld&li¢ to occur.
1 The expected USE for that forecast reliability gap period.
1 The size of the forecast reliability gap (expressed in megaiditg]).

l9ahQa OFftOdzZ GAz2y 2F GKS ail S aeditiondmcyawhtsdlBrddagadity rddBited | 6 A f
to reduce the annual expected USE to the relevant stantaedIRM or the reliability standar@s appropriatg For the

purposes of calculating the reliability gap, this capacity is assumed to be 100% available and fully unconstrained during
throughout all periods of the forecast year.
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1.2 Forecasting demand

Electricityconsumptionrepresents electricity consumed over a period of tigi@ the context of this report, annually
while demandis used as a term for the instantaneous consumption of electricity at a particular point in time, typically
reported at times of maximum and minimum demand.

Consumption and demand can be measured at different locations in the electricity network. Unless otherwise stated, the
forecasts in this report refer toperational consumption/demand (sent outy. This is the supply to the grid by scheduled,
semischeduled, and significant nestheduled generators (net of their auxiliary loads, being the electricity used by the
generator itself). Also excluded from this definition is consumption/demand from sdbédoads (typically pumping load

from pumped hydro energy storage or largeale batteries).

AEM@ demand definitions are showin Figure 4

Figure 4 Demand definitions used in this report

Scheduled* & Significant Photovoltaic Other
Semi-Scheduled Non-Scheduled Non-Scheduled Non-Scheduled
Generation Generation*®* Generation (PVNSG) Generation (ONSG)

Operational As Generated”
consumption/demand

Operational Sent Out”

consumption/demand
Network
Losses
‘Operational’
Delivered N -
elivers 3 -== T Consumption/demand
consumption/demand

‘Operational’ is met

Business Scheduled { by these generators J
Customers Loads

Underlying Residential
consumption/demand Customers

Excluded from
. P
Rooftop PV and non-VPP battery storage Operational
(netted of underlying consumption/demand
to give delivered consumption/demand)

* Including virtual power plants (VPPs) from aggregated bethiadneter battery storage.
** For definitions, seéttps://www.aemo.com.auf/media/Files/Electricity/NEM/Security and_Reliability/Dispatch/Policy and Probessandterms-in-EMMS

DataModel.pdf

This ESOO reports consumption forecasts for each sector (residential and busirds)easd consumption meaning the
electricity delivered from théransmission systerto household and business consumedbglivered consumption also
includes electricity required to charge electric vehickesnual operational consumption forecasts include this forecast
delivered consumption for all consumer sectors, plus electricity expected to be lost in transmission and distribution.

Underlying consumption/demandneans all electricity used by consumers, which can be sourced frotnatfiemission
systembut also, increasingly, from other sources includ@gR, includindistributed PV and battery storage.

22 Seehttps://www.aemo.com.aut/media/Files/Electricity/NEM/Planning_and Forecasting/Demdadecasts/OperationaConsumptiordefinition. pdf.
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Maximum and minimum operational demantheans the highest and lowest level of electricity drawn from the

transmission systenmeasured and averaged from the power system in-halfr intervals in eithesummer(November to

March for mainland regions and December to February for Tastaneinter (June to August)These forecasts are

presented asentoutd G KS St SOGNA OAG& YSI adzNaS generafedirglGdjn akiliarg oaHsR (G S NI A

Maximum and minimum operational demand forecasts can be presented with:

1 A50%probability of exceedance (POHEjeaning they are expected statistically to be met or exceeded one year in two,
and are based on average weather conditions (also calledretweo-year).

T A10% POKor maximum demand) d®0% POKor minimum demand), based on more extreme conditions that could
be expected one year in 10 (also called -emé&0-year).

1  A90% POKEor maximum demand) at0% POEor minimum demand), based on less extreme conditions that could
be exceededine years in 10.

1.2.1 Demand s cenarios

In consultation witha diverse range of stakeholde®EMO developethe 2023Inputs, Assumptions and Scenarios Report
(IASRfor use in its forecasting and planning publications, includin@2#ESOO and the 202dtegrated System Plan
(ISB. Further, AEMO has developed the 2@grecasting Assumptions Updateincorporateupdatesto inputs and
assumptionsvhich have changed since the 2023 IASR.

Threescenariosvere developed foplanning the power system and identifying its investment nedtie ESO@brecasts
the opportunitiesfor additional generation, transmission and demand response developniiytsnd those developments
for whichsufficientcommitments have already been mairethe power systento meetS | O K & Gdefdstbuksired
demand accounting for CER investments and other dendexklopments

This ESO@rovidesinsights for each of the scenarias follows:

1 Consumption and demantdasbeenforecast for each of the scenarishown inFigure 5 acrossa forecast period of
approximately30years. The forecasts for each regianein Appendices AR5.

f C2NJ wwh LJzN1J}2 &4S&3 ! 9ah Q& requid that tibe xeiabilitydandGralita®yO rel@hility Drezadk St A
are determinedirom the scenario AEMO considers most likely. Forad24 ESOO, AEMO considéng Step Change
demand scenario the most likeiynd refersto it as the2024ESOO Central scenarREMOconsiders lhe individual
inputs thatcomprisethe Step Changdemand scenario to be most likely, as they appropriately capture many non
linear effects of a power system and industry in transition.

1 All reliability assessmeniscluded in thiESOG@pply the ESOQentral scenari¢Step Changdemand scenarig)
across a range afensitivitiesto key assumptions and uncertainties affecting the reliability foreoast the 10year
outlook.

23 At https://www.aemo.com.au/energysystems/electricity/nationaklectricity-marketnem/nem-forecastingand-planning/forecastineand-
reliability/nem-electricity-statementof-opportunitiesesoa
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Figure 5 2023 IASRscenarios for AEMOG forecasting and planning publications
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Energy sector contribution to decarbonisation (NEM states)

Table 1summarises the scenarios presented in this ES@fe Table 2summarises inputs for each scenario that are
relevant to the demand forecastblore information is availablen the scenarioin the 2023 IASR4,

Table 1 Descriptionsof 202 3scenari os for AEMO6s forecasting and planning

Scenario Description

Green Energyexports Reflects very strong decarbonisation activities domestically and globally aimed at limiting temperature increase tc
NBadzZ GAy3a Ay NILAR GNIyaT2N¥NEGA2Yy 2F | dzAGNFfAlFQa &
and biomehane. The NEM electricity sector plays a very significant raledarbonisation

Step Chang¢ESOO Il OKAS@Sa I aloltsS 2F SySNEHe G(NXyaFT2N¥IlIdAz2y GKFG adz
Central scenario) below 2°C compared to psiedustrial levels. The NEM electricity sector plays a significant role in decarbonisation &
the scenario assnes the broader economy takes advantage of this, aligning broader decarbonisation outcomes ir
2GKSNJ aS0dG2NAa 2 F LI OS FtA3ySR ¢A0GK oSHGAYy3I GKS H

may be compatible with a 1.5°C abatement3ev = A F &AGNRBYy3ISNI F OlAz2ya | NB G
AAYdzZ Gl yS2dza 6AGK (KS b9aQa RSOINb2yAaliAzyd /2yad
rapid and significant continued investments in CER, including ele&tioh of the transportation sector.

Progressive Change aSSGa ! dzZAGNI £t Al Q& OdzNNByd tIFNARa ! ANBSYSyid O2YYAaidyS$§

2050. This scenario has more challenging economic conditions, higher relative technology costs and more suppl
challenges relative to ber scenarios.

24 At https://aemo.com.au/consultations/currenrind-closedconsultations/2023inputs-assumptionsand-scenariosconsultation
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Table 2 Scenario drivers of most relevance to the NEM demand forecasts used in this 2024 ESOO
Green Energy Exports Step Change Progressive Change

Global economic growth and High economic growth, Moderate economic growth, Slowereconomic growth,

policy coordination strongercoordination strongercoordination lessercoordination

Australian economic and Higher (partly driven bgreen Moderate Lower

demographicdrivers energy)

CERuptake (batteries PVand Higher High Lower

EVs)

Consumer engagemersch as Higher High(VPP) and Moderate (DSP)  Lower

virtual power plant (VPPand DSP

uptake

Energyefficiency Higher Moderate Lower

Hydrogenuse Faster cost reduction. High Medium-Low production for Low production for domestic use,
production for domestic and domestic usewith minimal export ~ with no export hydrogen.
export use hydrogen

Supplychain barriers Less challenging Moderate More challenging

Global/domestic temperature Applies Representative Applies RCP 2.6 where relevant (- Applies RCP 4.5 where relevant (-

settings andoutcomeg* Concentration PathwaRCP) 1.9  1.8°Q 2.6°0
where relevant (~ 1.%)

IEA 2021 World Energy Outlook  Net Zero EmissionSZE Sustainable Development Scenari Stated Policies Scenari8T{EPS

scenario (SD$

w/ta 6SNB FR2LIGSR Ay (K Seehtips./ivandipcctch/idgorfiars/sw/a Sa & YSy G wS L2 NI

1.3 Additional information in the 2024 ESOO

ESOO information under NER 3.13.3A

The following information should be considered part of the 28500:

The 202 ESOO report and supplementary information published on thet HROO webpade
The cemand forecasting data port&l

TheJuly2024 Generation Information pagé

The August 2024 Transmission Augmentation Information fage

The2023 IASR, accompanyingssumptionsvorkbookand supplementary material

- =A =S| =4 a4 -

The 2024 Forecasting Assumptions Updataccompanying assumptions workbook and supplementary material.

25 At https://www.aemo.com.au/energysystems/electricity/nationaklectricitymarketnem/nem-forecastingand-planning/forecastineand
reliability/nem-electricity-statementof-opportunitiesesoa

26 At http://forecasting.aemo.com.au/

27 At https://www.aemo.com.au/Electricity/NationaElectricityMarket NEM/Plannineand-forecasting/Generatiosinformation.

28 At https://aemo.com.au/en/energysystems/electricity/nationaklectricity-marketnem/nem-forecastingand-planning/forecastineand-planning
data/transmissioraugmentationinformation.

29 At https://aemo.com.au/en/consultations/currentind-closedconsultations/2023nputs-assumptionsand-scenariosconsultation

30 At https://aemo.com.au/consultations/currenind-closedconsultations/2024forecastingassumptionsupdate-consultation
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To meet the obligations under tHRRG, the ESO@Isoincludes:

1 Reliability forecastsdentifying any potential reliability gaps for each of this financial year and the following four years
(seeSection4.1.1).

1 Indicative reliability forecastof anypotential reliability gaps for each ohe final five yearsf the 10-yearESOO

forecast period (seS8ection4.1.2).

Reliability forecast under the RRO

In the2024ESQOOQ, the reliability forecasts and indicative reliability forecasts published in accordance with the RRO
constitute Section4.1in this report.Key component forecasts and inputs include:

Consumption and demand forecasts (s&feapter2, the demand forecasting data porfd] and the demand tracéy.
Supply forecasts (seé@hapter3 and the renewable generation traces

The accompanying Jul@24Generation Information pagé

== = = =

Sections of the 202Forecasting Assumptions Upddtet comprise the Forecasting Components of Bwecasting
Approach for ESOO and Reliability Forecast purposes:

- Annual consumption forecast components (for large industrial load, commegioidtesidential forecasts) and
maximum and minimum demand forecasts, including demand tra®estion2.2 of the 2024 Forecasting
Assumptions Updaje

- CER forecastsSection2.2.20f the 2024 Forecasting Assumptions Update
- Renewable generation traceSéction2.1 of the 2024 Forecasting Assumptions Update
- Demand side participation (DSP) forecaStscdtion2.2.100f the 2024 Forecasting Assumptions Update

- Generator outage ratesSgction2.3.10f the 2024 Forecasting Assumptions Update

Further information and links

Table 3provides links to additional information provided either as part of 2024 ESOO accompanying information suite,
orin related AEMO planning information.

Table 3 Links to supporting information
AEMO Forecasting Approach https://aemo.com.au/en/energysystems/electricity/nationaklectricity-market

nem/nemforecastingand-planning/forecastineapproach

1 Demand Forecasting Methodology Information Pape

31 The RRO came into effect on 1 July 2019 through changes to the National Electricity &R #red South Australian regulations. For more
information, seehttp://www.coagenergycouncil.gov.au/publications/retaileeliability-obligationrrules

32 Seehttps://forecasting.aemo.com.au

33 Supporting traces (demand, renewable energy) are availabi&zs://www.aemo.com.au/energysystems/electricity/nationaklectricitymarket
nem/nemforecastingand-planning/forecastineand-reliability/nem-electricity-statementof-opportunitiesesoa

34 At https://aemo.com.au/en/energysystems/electricity/nationaklectricity-marketnem/nemforecastingand-planning/forecastineand-planning
data/generationinformation.
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Information source

9 Demand Side Participation (DSP) Forecasting
Methodology

1 Reliability Forecast Guidelines

1 ESOO ang&eliability Forecast Methodology Documen

2023 Inputs, Assumptions and Scenarios repdASR)

2024 Forecasting Assumptions Update

2024 ESOO supplementary resultdata files and
constraints, including:

11 2024 ESOO model and user guide

1 2024 ESOO demand and variable renewable energy
traces

1 2024 ESOO reliability outcomes by region

Reliability Standard Implementation Guidelines (RSIG)

Demand forecasting data portal

Forecasting Accuracy Reportireqnd Forecast Accuracy
ReportMethodology

Generation Information web page
Transmission Augmentation Information page
Integrated System Plan

Forecasting Best Practice Approach Rep@tbmitted
by AEMO to the AER)

Website address and link

https://aemo.com.aut/media/files/stakeholder_consultation/consultations/nem
consultations/2023/dsgorecastingmethodologyand-dsp-information-quidelines
consultation/finatstage/2023dsp-forecastmethodology.pdf?la=en

https://aemo.com.au/en/consultations/currenéind-closedconsultations/2023nputs-
assumptionsand-scenariosconsultation

https://aemo.com.au/consultations/currenrind-closedconsultations/2024forecasting
assumptionsupdate-consultation

https://www.aemo.com.au/energysystems/electricity/nationaklectricity-market
nem/nemforecastingand-planning/forecastineand-reliability/nem-electricity-statement
of-opportunitiesesoa

https://aemo.com.au/en/energysystems/electricity/nationaklectricity-market
nem/nemforecastingand-planningforecastingand-reliability/reliability-standard
implementationguidelines

http://forecasting.aemo.com.au/

https://www.aemo.com.au/energysystems/electricity/nationaklectricity-market
nem/nemforecastingand-planning/forecastineandreliability/forecastingaccuracy
reporting

https://www.aemo.com.au/energysystems/electricity/nationaklectricity-market
nem/nemforecastingand-planningforecastingand-planningdata/generationr
information

https://aemo.com.au/en/energysystems/electricity/nationaklectricity-market
nem/nemforecastingand-planning/forecastineand-planningdata/transmission
augmentationinformation

https://www.aemo.com.au/energysystems/majospublicationsintegratedsystemplan-
isp
To be published by the AER

Consultant reports supporting the development of tH&023 IASR 2024Forecasting Assumptions Updatand ESOO

Deloitte Access EconomicEconomic Forecasts 2023/2¢

CSIRCkElectric Vehicle Forecasts Report

Green Energy Market£023 Consumer Energy
Resources Projection Report

CSIR@nd ClimateWorks Centre: 2022 Multisector
modelling

AEP Elicat Assessment of Ageing CeRlred Generation
Reliability

https://aemo.com.au/consultations/currenrind-closedconsultations/2024forecasting
assumptionsupdate-consultation

https://aemo.com.aut/medialfiles/stakeholder consultation/consultations/nem
consultations/2023/2024orecastingassumptionsupdate-consultatiorpage/csire--
2023 electricvehicleprojectionsreport.pdf?la=en

https://aemo.com.aut/media/files/stakeholder consultation/consultations/nem
consultations/2023/2024orecastingassumptiongupdate-consultationpage/green
energymarkets--2023 consumerenergyresourcesprojectionreport.pdf

https://aemo.com.aut/media/files/stakeholder consultation/consultations/nem
consultations/2022/2023nputs-assumptionsand-scenariosconsultationsupporting
materialsfor-2023/csiraclimateworkscentre-2022multisectormodelling
report.pdf?la=en

https://www.aemo.com.au/energysystems/electricity/nationaklectricity-market
nem/nemforecastingand-planning/forecastineand-reliability/nem-electricity-statement
of-opportunitiesesoa
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2 Consumption and d emand forecasts

Consumer demand is a key consideration in the assessment of supply adequacy. This
chapter discusses the forecasts of annual consumption as well as maximum and
minimum demand as forecast for this2024 ESOO. It focuses commentary on the next
10 years, and includes forecasts over the next 30 years. The key observations are:

1 Annual consumption growth over the next decade is predicted to occur at a
slower pace than forecast in the 202 3 ESOQO, due to lower electric vehicle uptake,
a slower pace of economic growth affecting small to medium businesses, and
higher distributed PV forecasts from households investing in larger PV systems than
previously forecast. Accelerating investment in data centres is an emerging driver
of growth.

1 As aresult of these drivers, m aximum demand is also forecast to grow at a slower
rate than forecast inthe 2023 ESOO. Forecasts of m inimum demand continue to
show a rapid decline, particularly as a result of the impact of continued uptake of
distributed PV systems.

Longerterm consumption and demanfbrecaststo 2054, used in AEMQ@ forecasting and planning activities such as the
ISR are briefly discussed in this chapter apdesented in Appendices1-A5for each region.

The regional andomponentdemand and consumption forecasts are available to view and download!fr@a h Q a
Forecasting Portél.

The drivers and outlook for consumption and demand forecasting compomentsh as distributed PV, battery a&V/
uptake, electrification of other sectors, energy efficiency savings, new household connections, and economic, grewth
discussed in AEM®2024Forecasting Assumptions Updéfte

Main consumption trendénclude:

i1 Busines®lectrificationand EV adoption continue to drive consumption growth over the next 10 years. This is despite a
downward revision bthe EV forecast in this ESOO, based on lower rates of new vehicle purchasésaaed
understandingof the now-legislatedC S R S NI £ D N@wsvebfclé Efffcieizy Standard (NVES)

i1 Hydrogen production continues to be an emerging consumer of electricity, however, the scale and timing of production
remains a key uncertainty, similar to the 2023 ESOO.

i1 Accelerating investment in data centres to cater for the projected demand for streaming services, cloud storage and
artificial intelligence (Al) applications, is emerging as a significant contribufora¢oast demand. While data centres

35 At https://forecasting.aemo.com.au/
36 At https://aemo.com.au/consultations/currenind-closedconsultations/2024forecastingassumptionsupdate-consultation
37 At https://www.legislation.gov.au/C2024A00034/asmade/text
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will increase annual consumption, the potential flexibility of these loads and/or the provisionsifegeneration
means that their impact on maximum demand is uncertain

i1  Slower growth in the business mass market (BMM) sector reflects lower economic optimism including weaker
consumer spending in the short term, as compared to the 2023 ESOO.

i Sustained growth in distributed R)¢neration from households adopting large¥systemsas well as continued
improvement in residential and business energy efficieoth offset energy consumption.

2.1 Drivers of electricity consumption and demand

Australid transition towards a net zero emission economy by 2050 remains a key influence on forecast consumption and
peakdemand, as consumers use the N&N&lling emissions intensity to reduce their emissions footpReievant drivers

in the Step Changscenariog considered the most likely, or Central scenario, in this 2024 ES@ude a strong influence

from growth in electrification of both business and residential sectors, continued uptake of CER including distributed PV,
and the electrification of transport, primarily via EVfe expansion of data centrespecifically with the rise of larger
hyperscale facilitieg has the potential to be a catalyst for substantial increases in electricity consumption for New South
Wales and Victoria in particuldEmerging hydrogen production for primarily domest&e is also an influeedeyond the

2030s.

These drivers are forecast to deliver a future with greater underlying consumatidmmore flexible loadsvith more
consumerdrivengeneration and storage behind the meter, than exists today.

Industrial and business consumption is mainly driven by economic factors. An increasa aentre, mining and
manufacturing load is responsible for over halfafecast load growth folargeindustrialusersover the next 10 years.
Load growthrelated tothe development of newarge-scaledata centresn particularoutpaces projectionfrom previous
ESOO#énhich have not historically identified these facilities as an explicit driver of new load gr@@ahyumptiorby small
to mediumsized commercial @arprises { 3 A NB I I (i S BMM sectdf@exdstia projected tagrow at a slower
pacethan forecast in 2028ue tosubduedeconomic growthincluding weaker consumer spendifBusinesses are forecast
to continue toelectrify their operationsfuel-switching from gas to electricitySlower forecastievelopment of major
hydrogen production projects hasducedprojectedelectricity consumptionfor hydrogen production purposen this
ESOO.

Population growth and a corresponding increase in residential new builds is expected to continue to drive increasing
underlying demand for the residential sector. Consistent with the 2023 ESOO households are projected to continue to
invest in behinethe-meter PV. A trend towards larger PV systems is expected to continue enabling households to offset a
larger share of their electricity needs.

Driversof annual electricity consumption for business and residential userdrElsence maximum (and minimum)
demandforecasts, but random weathetriven elementsand co-incident customer behaviourtave a larger influence on

the magnitude otunderlyingdemand peakswhile the extent of caprdination of consumer battery charging and discharging
will alsoimpactoperational demand peak#s previous ESOOs have noted

1 Maximum demand periods are forecast to frequently occur outside daylight hours in all reggdsing the impact
that distributed PV uptak@ason maximum demand.
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1 Minimumdemand is continuing to declindriven by distributed P\dutput that iserodingdaytime operational
demand.

1 Weather extremes drivpeakoperational demand/ariability, whichincreases reliability risks amdakes operability
more challengingDemandflexibility across the day, and the year, can reduce this challenge.

2.2 Underlying consumption continues to increase, with CER and energy
efficiency slowing operational consumption growth

The key drivers acting to influence the consumption forecqgtgpulation growth, economic activity, CER investment, and
emerging opportunities to electrify affect residential, business, and industrial customer segments differently.

Figurest to 8 showforecast annual consumption by segment in the ESOO Central formeasthe next 30 years, and
highlights influencing factors contributing to projected changes in consumption over the next dé¢asieutlook of
operational consumptiondark purple dashed lifds also compared to the 2023 ESOO foreaastdotted line).

Figure 9provides a breakdown of the different components for forecast consumption in-3@38r each of the three
scenarios, providing a snapshot of what consumption might look like in a decade.

In all thesecharts, omponents thatincreaseoperational consumption are drawn in solid coloushile components
reducing operational consumpticare drawnwith ashaded pattern, with thaet operational consumption forecastarked
either with adashedline (Figures6 to 8) or with an¥QFigure 9.

Each region in the NEM has similar macro level drivers for population and economic activity, although differences in the size
and composition of each sector give rise to regional nuances. Each region may also have variations in the level of
policy-driven investments affectinfprecastelectricity consumption for each segment and component. For example,

Victoria has more gas heating load and therefore greater potential for residential electrification than other regions, while

the proportion of consumption aming from large industrial loads in Tasmania is considerably greater than other NEM
regions. Regional trends and drivers are discusségppendices Alo A5.
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Figure 6  Actual and forecast NEM electricity consumption, ESOO Central scenario, 2014-15 to 2053-54 (terawatt
hours [ TWH)
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Figure 8 Components of business consumption forecast, ESOO Central scenario, 2024-25 to 2053-54 (TWh)
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Figure 9 Forecast NEM consumption (by component) for the three ESOO  scenarios , 2033-34 (TWh)
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Operational consumption is forecast in the ESOO Central scenario to increase/fsaerawatthours (TWh) in 20224 to
around211TWh by 203-34, largely due to projected growth in business and residential electrification, EV adoption,
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businesdoad growth andhydrogen production. This growth is partially offsetthg sustained uptake of distributed PV and
further improvements irenergy efficiency.

Compared to the 2023 ESOQO there is a net reduction in operational consumption in the ESOO Central scena+gahin 2033
predominantly driven by expectations of slower uptake of EVs, a less optimistic outlable MM sector and increased
generation from household PV.

As outlined above, distributed PV and energy efficiency investments will reduce the need for electricity to be provided from
traditional sources of generation to meet customer demand. Distributed PV and energy efficiency forecasts have both been
updated am published in the 202Forecasting Assumptions Upd&teCompared with the 2023 ESOO, this ESOO forecasts
slightly fewer PV systems ing installed however this imutweighed byan increase in the averaggstemsizeof new
installations®, leading to an overall increaseforecasteddistributed P\yeneration

AEMO models multiple scenarios to capture a range of possible future outcomes; the alternative scenarios reflect a similar

level of spread as was presented in the 2023 E&®@EFigure 10.

Figure 10  Actual and forecast NEM operational consumption, including hydrogen exports, all ESOO scenarios and
compared to 2023 ESOO, 2019-20 to 2033-34 (TWh)
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TheGreen Energy Exposenario continues to have the greatest increase in consumption, largely stemming from the
potential for hydrogen production from the 2030Relative to the 2023 ESOO, this scenario features slower giowth
prospective green hydrogen projeas more limited progress has been observed and is now expected in the near term
since the 202E&SOQorecasts As per the 2023 ESOQProgressive Changaptures downside riskincluding weaker

38 At https://aemo.com.au/consultations/currenind-closedconsultations/2024forecastingassumptionsupdate-consultation
39 Average rooftop PV system size is forecast to increase from approximately 8 kW currently to 9.5 kW on average overebadeext d
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economic conditionandmore challenging domestic and international supply chain considerations affecting the evolution
of consumer demand, and incorporatpstential industrial closurem the short to medium term of major industriegross

the NEM Under theProgressive Changeenarig households and businessesntinue to invest in CER manage theibills

in the face oftomparativelyhigher electricity prices.

¢KS 2LISNI GA2ylt O2yadzYLIiAz2y F2NBOFada F2N 20FRedstiagOSy | NA
Portaf®and are furtheiscussedor each regiorin Appendices AJA5.

Residential consumption isforecast to grow from uptake of EVs, electrification , and new
dwelling construction , offset by additional and larger capacity rooftop PV installations

Under the ESOO Central scenario, underlying residential consumption is forecast to itgredmest25%over the next
10years, from approximatelg5 TWh in 20234 to 70 TWh in 20334.

EV uptake continues to be a major driver of this growth, contributing al®d3h per annum from about million

residential EVs (or approximately a quarter of residential passenger vehicles)EsS@@Central scenariby 20232034 In

other scenarios, 3 million to 6 million residential EVs are forecast to add up to 15% of residential consumption (equivalent
to 6to 11 TWh a yearpver the same period

Growth inthe EV forecast iempered relative to the 2023 ESQ@reflect updated road transport data from the Bureau of
Infrastructure and Transport Research Economics (BITRE) that shows longer vehicle lifetimes, léadergew sales

and slower EV uptaké&urther,the New Vehicle Efficiency Standard (NVESBYislatedin May 2024and to apply from

1 January 2025 provides flexibilityin meeting emissions reductions, and the updated foredmedter recognisegmissions
reductionsopportunitiesin non EV salesesulting in loweforecastEVsales than previously anticipated

Over the next decadgopulation growth will necessitataround1.6 million new dwellings the ESOO Central scenario
These additional dwellingsre forecast to increase consumption b9 TWh a yearurther growth in consumption of nearly
5 TWha year is anticipated from electrification of space heating, hot water heatingtaadesser extent from a switch
from gas cooking appliances to electric alternativiescent introduction of policies in Victoria and the Australian Capital
Territory to limit gagonnections arexpected toreducegasconsumption Abouttwo-thirds of the NEN® residential
electrification is forecast to take place in Victonweghere many households currently use gassjpaceheating'.

Growth in distributed PV generation continues to significantly influence residential operational consumption. Currently
3.0millionresidentialPV systemsupplyapproximately20 TWhper annumof energy for domestic usertinder theESOO
Central scenaridhisis expected to increase tpproximately 45T'Wh of energy in 2034 and3Wh by 2054. Without
considering the energy required to charge EVs, residential PV generation is expected to exceed household energy
requirements by 2040/ hilst this is true in the aggregatthe differences betweerPV generation and household
consumption patterns mean that households will continue to rely on electricity delivered to theonat times of the day
while potentially exporting energy to the gritb support other consumerat other times

40 At https://forecasting.aemo.com.au/

“1The Victorian Government has banned gas connections in new homes and government buildings, which will likely most irapaohaimnption.
While the electrification adjustment accounts for customers partially or fully switching away from gas, the eamaum has not been explicitly
modelled in this ESOO.
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The PV rebound effetiis thewidely observecphenomena whereonsumerghat invest ina PV systeractuallyincrease
their underlyingelectricitydemand following the installatianThis increase in consumption addsunderlying demand for
the consumer, although operational demand will be reduced due to the generation of the PV sis@#084 less than

5 TWhof load is expected due to this effect, rising proportionally with PV generation to less thHEWhih 2054.

Across all scenarios, underlying residential consumption is forecast to be arouf@T®WVhin the medium term (by
203334), increasingo approximately 7680 TWhin the long term (by 20534).

Forecast b usiness consumption growth isdriven by an emerging hydrogen industry  and
continued uptake of electrification

Under the ESOO Centsalenariq aggregateunderlying business consumpti@rfrom BMM,large industrial loadd (L3,
liquified natural gas (LN@yoducers EVs, and hydrogen productigns forecast to increase by approximatd§%in the
next 10 years from 140 TWh in 202324 to 2® TWh in 20334. This growth is primarily due to consumption from
hydrogen production and business electrification.

TheLlIL forecasts have been updated foe 2024 ESOO by surveying industrial facilities directly and gathéamjinquiry

data from network service providers (NSPs). LIL foregashe ESO@entral scenariare higher tharwas forecastn the

2023 ESOOQIargelydue tothe reallocation of approximately 60 sites from the BMM to the LIL category. Approximately half
of the reclassified loadsonsist of existing data centres, which have experienced substantial growth since the 2023 ESOO.
The resulting increase due to this reclassification is partly offset by a reduction in the BMM consumption. The potential
growth in new data centre load is sa@tely analysed in thAcceleratedata Centresrowthsensitivity whichconsidered

the realisation of more prospective loads

The followingkeydriversare anticipated to influence business sector consumption in the next decade:

1 Hydrogen production is an emerging consumer of electri@fynilar to the 2023 ESOtBe scale and timing of
productionremains uncertain. Forecast consumption in 2€&Bremains largely unchanged compared to the 2023
ESOO, contributing around 15 TWh to 25 TWh inRtegressive Changad the ESOO Central scenari@spectively.
Consumption in the shorter term, however, has decreased due to slower than expected progress in developing
hydrogen projects to Final Investment Decision (FID), modified assaumsgdir the Mw South WaleRenewable Fuels
Scheme Policy, and adjustments to the assumed utilisation factor for the South Australian Hydrogen Jobs Plan
electrolysef. Consumption is expected to ramp up in the early 2030s with continued government support through
programs such as Hydrogen Headstatn the longer term, the potential upside for the sector is forecast as high as
almost 150TWh in theGreen Energy Expoisenario, whiclassumedmajor breakthroughs itmydrogen production
costs lead to significant increases in thamestic and international demarfdr hydrogen products

42|n response to recent stakeholder feedback, AEMO has reduceinbact of the PV rebound effect on the residential foredaghis NEM ESQ®lore
information about the PV rebound effect and iilspacton residential consumption can be foundSection 3.2 of the Forecasting Approadhlectricity
Demand Forecastinglethodology https://aemo.com.au/consultations/currenand-closedconsultations/2024electricitydemandforecasting
methodologyconsultation

43 AEMO has only consideredmmitteddata centre loads in the core scenario forecasisticipatedloads whereby proponents may be well progressed
with pursuing the connection, althoudfavenot yet achieved Final Investment Decisibave only been considered in tiieceleratedata Centre
Growthsensitivity

44 At https://aemo.com.au/consultations/currerind-closedconsultations/2024forecastingassumptionsupdate-consultation
45 At https://www.dcceew.gov.au/energy/hydrogen/hydrogemeadstartprogram
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i Electrificationcontinues to be a major contributor timrecast growth irbusiness consumptiororecasts for this ESOO
continue to reflecthe decarbonisation expectations that were forecast for the 2023 IASR, also adopbed2623
ESO®. This analysiglentified various opportunities to electrify commercial (building) equipment and appliances, and
lower heat industrial processes that currently use oil and gabcy development since this forecastencourage
fuel-switching towards electricitgenerally reflect thenticipateddirection of the 2023 forecasFor example,tie
Safeguard Mechanisepntinues to provide a framework to incentivise adoption of electrification technolaggesh
as electric boilerselectric arc furnaceand even mechanicalpour recompressiog¥ 2 NJ ! dza ¢ NI € A Qa I N
facilities.

I The LIL forecasts are higher across all scenarios compared to the 2023 ESOO, due to the reclassification of load from
the BMM sector. The newdglassified loads account for almost 1086 nearly4 TWh)of currenttotal LIL load.
Longterm growth in the ESOO Central scenario is driven by data centres, transport, mining and manufacturing. Existing
and committed data centres in particular are forecast to make up just ovdpb&fpproximately500 MW)of the total
LIL load by 20334. This is balanced out by @iuction downgrades frorsomemanufacturingsitesdue toreported
high domestic production costs and a growing reliance on imports

1 Asin the2023ESOQthe Progressive Changeenariocaptures downside risker LILsincludingthe impact of major
industrial closures due to worsening economic conditidrssis assumed as earas2026:27, resultingin a forecast
decline in LIL consumption of approximatetye-third relative to recent leveldy the end of the outlook perioth that
scenario The possibility of industrial activity declineaisisk that is a feature of the scenaiiself, and does not reflect
a prediction orspecific advice regarding the likelihood of any individual bus@@eswoing operation.

1 The BMM sector accounts for a smaller proportion of total business consumption due to reclassification of several sites
as LILs and is predicted to between & TWh andLO0 TWh by 20334, from 85 TWlin 202324. Compared to the
2023 ESOGQrecastgrowth in the BMMsectoris lower across all scenarios, reflecting slower economic growth and
weaker consumer spending in the short terfthe forecast trajectory for each scenario is primarily driven by a balance
between economic growth and energy efficiencyiagg. Projected fluctuations ietail electricityprice levels provide
some variability to the otherwise smooth consumption paths.

1 Commercial EV uptake is lower compared to the 2023 ESOO, contributiod dpVhacross the scenaridsy 203334.
This downward revision gredominantlydue tothe same factors affecting residential EVs.

i1 Energy efficiency investments are forecast to provide consumption savirsgewid 510 TWhin 203334 across alll
scenarios. Forecasts for this ESOO are based on the same underlying forea@sipasduced for the 2023 IASR, which
alsoapplied forthe 2023 ESOO and therefore largely follow similar projectio8ince the 2023 ESOO was produced,
no material change in policy or market settings that support energy efficiency investments have been observed,
demonstrating the continued appropriateness of this forecast.

1 Business PYorecasts are lowecompared to the 2023 ESOO for all three scenaddsen by areduction in the
number of new PV installatioress consumers anticipate lower returns on investmghte toan assumption ofmore
stable energy prices and/or lower feed in tarififithe future). In contrasto the residential sectorthe business PV

46 CSIRO and ClimateWorks 2022 Msetitor modelling report, atttps://aemo.com.aut/media/files/stakeholder _consultation/consultationsém-
consultations/2022/2023nputs-assumptionsand-scenariosconsultation/supportingmaterialsfor-2023/csiraclimateworkscentre-2022multisector
modellingreport.pdf.

47Energy Efficiency Forecasts 2@23inal Reportat https://aemo.com.aut/media/files/major-publications/isp/2023/iasisupportingmaterial/2023
energyefficiencyforecastsfinal-report.pdf.
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forecast does noexpect material growth in averaggstemsas businesses tend to be careful not to oversize their
system andather align its size to their load to maximise financial refdrPV norscheduled generatiorPVNSE
forecasts are similar tthe 2023 ESOO forecasts in all scenarlagether, business PV and PVNSG reduce operational
consumption by betweedO0 TWh an®0 TWhby 203334.

The above key drivergsult in a range of business consumption forecas@rofind 160 TWh to355 TWh in 20334
depending on scenario, and further widening by 23

Exploring the potential for rapid  data centre growth

Data centrs make umearly3 TWh ofcurrentloadacross the BMM and LIL sectofee ESOQentralscenario forecasts
around 5 TWh of data centre load by 2638, from existing and committediLprojectsalone Accelerating investment in
data centres to meet the potential growth in demand for streaming services, cloud storage and Al applicapecgically
with the rise of larger hyperscale facilitiehas the potential to be a catalyst for substantialrgases in electricity
consumption particularlyin Sydney and Melbournéut potentially in more regional areaso with the rightinfrastructure
and relevant incentive$).

The 2024 ESOO explores potentially large incieiasi@vestment in data centres & sensitivityto the Central scenarighe
Acceleratedata CentreGrowthsensitivity The sensitivity was informed b024 Standing Information Request responses
received from NSPs and other industry engagement on data centre application enquiries acohmmitted loads.

The sensitivity forecasts nearly 10 TWh of additional load per year by2038hichis assumed t@ontinue rising over the
next 30 yeargseeFigure 11below). Based on this trajectory, data centres are estimated to make up n&g&iof LIL
consumption and around%of total NEM operatioal consumption by 20334, staying at this proportion until 2054.
Aroundtwo-thirds of the consumption from these more prospective projectassumed to béocated in New South Walges
particularly in the Western Sydney aremefifth in Victoria, and the remainder in Queensland and Tasmi@ei@Figure 12
below).

Increasel investment in data centres wilhcrease annual electricity consumption, aintbactforecast pealkdemands.
Based on analysis of existing data centres, these facilities are estimated to have a relativelgestaie shapehat is not
materiallytemperaturesensitive Ambient temperatures marginally increase summer loads, with cooler ambient
temperatures reducing cooling load in wint@ata centres may also have diesel generation bp¢&yotentially reduce
peak demand impacts

48 GEM 2023 Projections for distributed energy resources reotttps://www.aemo.com.aut/media/files/stakeholder _consultation/consultations/
nem-consultations2023/2024forecastingassumptionsupdate-consultationpage/greenrenergymarkets--2023-consumerenergyresources
projection-report.pdf.

49 Development opportunities will depend aerlevantavailable infrastructure, including electricity, data connectivity, watewell asabourto develop
and maintain facilitiesind environmental and planning requiremeni® date, much of the development interest is within the major capitals,
particularly in Sydney and Melbourng&ipporting developmentin other locations, such a-locating data centres with new electricity supply
developmentsmay representin opportunityfor governments, data centre developers and infrastructure providedsmay influence on power system
requirements
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Figure 11  Operational consumption for ESOO Central scenario and Accelerated Data Centre Growth sensitivity ,
2023-24 to 2053-54 (TWh)
350
Additional
300 load in
}Acceferated
—_ Data Centre
5250 Growth
= Sensitivity
c
=
-5_200
E
3
g
e 150
&)
©
£ 100
c
<
50
0
B © 3ol N A7 © xel O a2 Nel N} v
o @ oF o P %?P‘ & oF LS bipr‘ @’ 8 ébfab‘
S S G A M U N A AN A S G

s Data Centres in 2024 ESOO Central (Step Change) — ====2024 ESOO Central (Step Change)

Note: This figure captures loads that are sufficiently large todmsidered an LIL. Smaller data centre loads may be present in the BMM forecast. Additional loads
presented are not committed and subject to change.

Figure 12 Assumed location of LIL data centre load inthe Accelerated Data Centre Growth sensitivity compared
to ESOO Central scenario 2021 -22 to 2053-54 (TWh)
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presented are not committed and subject to change.
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2.3 Maximum operational demand forecast to grow

AEMO preparemaximum demandorecasts as a distributigmepresentedby the 10%, 50%, and 90% POE forecaatiser
than singlepoint forecasts; seeSectionl.2 for definitions.

The ESOO maximum demand forecast represents uncontrolled or unconstrained demand, Wikamal free of

marketbased or normarketbased solutions that might reduce system load during paadats(including Reliability and
Emergency Reserve Trader [RERT], the Wholesale Demand Response [WDR] mechanism, or DSP). The unconstrained
demand forecasts help identify the potential system needs for, and value of, these solutions.

Maximum demand drivers

In the ESOO Central scenario over the next 10 years, the primary influences on maximum operational demand forecast
trends are the residential and business drivers discuss&egation 2.1 Specifically, forecasts of growing electrification
contribute the most to the upward trends, along with the expansion af@ther drivers that affect consumption and
maximum demand are lower EV and BMM growth rates, which have caused the growth rate of maximum demand to
decrease compared to the 2023 ESOO in the midlatied/ears of theforecasting horizon.

In some cases, the forecast trend in maximum demand differs from consumption fidunel$o some drivers impacting the
load shape differently across the day and across seasons. For example:

i Distributed P\generation has grown substantially in recent years and is hetpingduce operationatonsumption
but generally has a mudbwer impact on maximum deman@ith maximum demand now generally falling in the early
evening in mainland states, around or after sunset, or in winter (for Tasmania) when PV generation is also lower due to
fewer daylight hours)

1 Heatingand cooling load is a small proportion of overall annual electricity consumpgiigtron particulaty extreme hot
or cold daystemperaturecan contributeup to half the demand in some instancdelevantadditional maximum
demanddriversthereforeinclude uptake of aiconditioners, electrification of householdsirrently using gakeating,
and building energy efficiency initiatives affecting heating/cooling requirements.

i1 The impact of battery storage operati@m annual consumption is limited to battery losses, which comprises a very
small amount relative to overall consumption. The impact on maximum demand, howsreste significant
depending on how muchatteriesdischarg RdzZNA y3 (G KS S@SyAy3a LISI]1 G2 tAYAG K2
the grid. Batteries which areoordinatedthrough an aggregator or retailer undexvirtual power plant (VPRhayhave
an evengreaterimpact on lowering peak demantowever AEMOassumel only batteriesin existing or committed
VPP programs will be available to provide a coordinated response at times of maximum demtdredpurposes of
the ESO@entralscenario All new batteriesvere assumed to be optimised for minimisitie K 2 dza SK2 f RQ&  LJdzN
from the grid only Additional sensitivitesincluded the impact of greater CEfordination including additional VPP
andvehicleto-grid (V2@ developmentsas well as other developmentSéction4.3).

1 EVchargindikewiseis forecast tancreaseannual consumptionhowever, the impact on maximum demand is not a
simple proportional increase, because the chardiebavioursEVowners mayprefer may concentrate charging during
peak demand periods, or avoid them if appropriately informed and/or incentivisedeneral AEMOassumedhat
incentives will developsudh K I & OKI NHAY 3 6S5S02YSa WaYlI NISNR@IISNI GAYSE
potentially an increasingly important role to lift minimum denthduring the daytime)
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1 Hydrogenload represents demand for electricity used in the production of hydrogen and the transformation of this
into other resourcesf needed(such as ammonialydrogenrelectrolysersvere assumed to bdlexiblewithin
commercial limitscapable ofproviding a natural demand responsiuring high price events such as those associated
with extreme demand days or limited supply availability. Hydregssociated demand is therefoexpected to be low
at time of peakeven when annual consumption is substantial.

The maximum demand forecast presented in this chapter is unconstrained, and only accountstéonercontrolled
battery and EV chargirtat is not coordinated The forecasts presented also do rnietorporate potential hydrogetoad.
Instead:

1 Coordinatedbattery operation yiaVPR) and coordinatedEV chargingvere modelleddynamically optimisedwithin
the reliability assessment to mitigapotential supply gaps that may not eventuate with appropriate price signals

i1 Hydrogen productiorwasalso optimised to operate flexibgnd respondo highpricing.

Maximum operational demand forecast to 203 3-34

Figure 13showsthe annual actual and forecast maximum operational demand ¢seht50% POE) for all NEM regions
from 201920to 2033-34 for the 2024 ESOO Central scenario, and compared t@@23 ESOO Central scenario.

Figure 13  Actual and forecast regional annual 50% POE maximum operational demand (sent -out), 2024 ESOO
Central and 2023 ESOO Central scenario, 2019 -20 to 2033-34 (MW)
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Thekey insights from these forecasts are

1 For the initial year, in 20225, forecast 50% POE maximum operational demafatésasthigher in the 2024 ESOO
thanwas forecasin the 2023 ESOO in New South Wales and Queensland. Tasmarsialigfiatty lower, while Victoria
and South Australia & F2NBOF ad | 4 &aA YAlhaddifior t8 WeSatutal infiugnceiofitheon@st T2 NS O
recentyear ofactual observedlemand, the changes to the starting point of the distributions are driven by

- LlLincreasesn New South WaleQueenslandand Victorig including largelata centrefacility expansionwhichis
forecast to rampup from 2026.

1 Inthe nextfour years, to 20289, maximum operational demand (50% POE)riscastto grow, due tothe underlying
trend ofthe consumption forecagtand recognising that a key offset for consumption growttistributed PV
generationg has limited effect on operational maximum demand, given the late 4ofaday timing of the peak
demands)

- NewSouth Wale$asa relatively flat forecast until 20286 mainlydue tominimal expansion ibusiness
consumption in the first two years. The growth trend starts to become slightly faster after primarily due to the
larger LIL expansion. In the last two years of this period, the reduction in EV and BMM consumption compared to
the 2023 ESOO has contributexda leveling off of growth rates.

- South Australiand Tasmania also exhibit relatively flat forecasts, closely mirroring thegianle 2023 ESOO
because of slow underlying consumption growth and minimal changes/irRdza G NA | £ f 2 Ra G KU @
commitment criterid®.

- Victoriaand Queenslandoth demonstrate steady growth due to the increase in underlying consumption.
Compared to the 2023 ESOO, thgriowth rates are similar, but maximum demand forecasts slightly exceed the
2023 ESOO due to LIL expansion. However, as the consumption growth rate slows, the difference between the 2024
ESOO and 2023 ESOO diminishes, even fadlog the 2023 ESOO.

1  Over the next five years, 2028 to 203334, the growth rates of all five regiomase forecastower thanthe 2023
ESOOQprimarily due to thdessening growth trends affectirgpnsumption,including reducedeVuptakethan was
previously forecast

- New South Wales and South Australia expected to experience slowelectrification growth. BMM consumption
has also stabilised witklightly increases. Despite some growth irsLilLthas been offset by thiewer EV growth
rate compared to the 2023 ESOBs a result, the forecasts tema become flat.

- Victoria and Queensland show a slight growth, primary due to ongoing electrification and LIL expansion. However, a
portion of this growth has been offset by lower EV adoption and improved energy efficiency.

- Tasmania continues to exhibit a flat trend. There have been minimal changes in EV and electrification, and the
forecast is slightly lower than 2023 ESOO primarily due to lower BMM consumption

Appendices AJA5discuss maximum demand forecasts for each region and scenario out te62088sed on theame
2024ESOO inputs for 3@ears forecasts

50 AEMO is aware of various industrial load developments, and included a sensitivity in the 2024 ISP to explore the inmgsactsrdfihigher industrial
load growth. This 2024 ESOO does not include industrial loads thanbédve Y S G ! 9ah Q& O2YYAGYSyid ONARGSNRAEFZ | & |
forecasting methodology; if these uncertain load developmelit€onnect, greater supply investments may be needed to service their annual, seasonal
and peak consumption.
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2.4 Minimum operational demands forecast to rapidly decline

The minimum operational demand forecasts represent uncontrolled or unconstrained demand, free of operational
measures to constrain PV generation and math@sed solutions that mighihcrease operational demand in periods of
excess supply (including coordinated storage and EV chétgieheduled loads such as pumping load, and demand
response).

AEMOpreparesthe forecasts as a distributiogiven by the 10%, 50%, and 90% POE foreaasier than singlgoint
forecastsg seeSectionl.2 for definitions andAppendices AJA5 for more detailed regional forecasts

Minimum demand drivers

Minimum operational demand is influenced by teame drivers described Bection2.1. Generally growth in population,
electrification,appliance uptake and economic activwyll be positive growth drivesr for minimum demand

As with maximum demand, some drivers affect minimum demand very differently from their impact on consurfipgon.
strongestsuchinfluence ighe uptake ofdistributed PV whichdrives a rapid decline ioperational demandiuring daylight
hours The growth in distributed PV has movbe timing ofminimum demand from overnight to occat approximately
midday’?. The annual minimum is typically observadmild weekend days or public holidays, where minimal heating and
cooling needs result in low underlying demand.

For eachmegawattof installed distributed PV, minimum operational demand tends to reduce betweeN®/ and

0.8MW; that is, a contribution of 7680%, when accounting for the diversity of panel orientation and solar conditions at
different locations within the regions. In comparisonnagawattof distributed P\educes consumption equivalent to its
annualcapacity factortf/picallyabout 15%)

While uptake of distributed PV drives a rapid decline in minimum demand, other technologies push in the opposite
direction:

i1 Daytime barging of battery storageand EV$o usethe availability of solar resourcedgll increase demand. As with
their operation at time of maximum demand, consumer behaviour and the degree of coordination can have a
significant impact on how these technologies affect minimum demé&od.examplemorning charging of battery
devices may lead to these resources being fully chabgddre midday, resulting in little benefit from these devices to
improve minimum demandCoordinating the timing of battery charging may be more difficult to effectively coordinate,
given the softer intraday priceariance consumers may experiersging high solar and low demand conditions,
relative to the much greater price volatility that may occur during low solar and high demand condgionilsrly,
vehicles may not always be connected to charging infrastructure to coordinate diajrigne periods

1 Demand from the production of hydrogen will also lift minimum demaksiwith maximum demand, electricity
demand from hydrogen production is not reflected in the minimum demand foreediser facilities are assumed to
operate flexibly

51 Non-coordinated, customecontrolled battery and EV chargimgasconsidered in the unconstrained minimum demand forecasts.

52 Historically Tasmania has been an exceptthis midday minimum demand timing, given itsdeisrelative penetration of distributed RYoweverin
future years Tasmania is also expected to mostly observe minimum demand periods in the middle of the day.
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Finally, in some regions, variations in demand frors tAbhmateriallyaffect the minimum demand. This is particularly the
case in Tasmania, where LIL at time of minimum demand is more than half the demand overall, and any planned or
unplanned outages of large loads at this time can significantly affect the magnitude ofriiraum.

Minimum operational demand forecast outto 20 33-34

Figure 14compares the annual actual and forecast minimum operational demand-@eipfor NEM regions frora01920
to 203334 for the ESOO Central scenario from #6624 and2023ESOOs.

Across the forecast horizon, the decline in minimum operational demand is strongly influent@ddrgistributed PV
systemsas outlinedin previous sectionsAdditionally, compared to the 2023 ESOOQO, the slower growth in electrification and
EV adoption also contributes to the reduction in minimum demand, with this partly offset by the expansion of LIL and the
reduction in the behinehe-meter, noncoordinatedbatteries.

Figure 14  Regional annual actual and forecast 50% POE minimum operational demand (sent -out), 2024 ESOO
Central and 2023 ESOO Central scenarios, 2019-20 to 2033-34 (MW)
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Note: The actuals displayed are not weatlterrected(therefore reflects observed demand under the prevailing weather conditionadjusted for system events
and exclude DSRdditionally, this definition excludes demand from scheduled loggécallypumpingload from pumped hydro energy storage or laigzale
batteries, as well as hydrogen loads.

Keyadditionalinsights from these forecastee:

i1 Forthe first forecast year202425, the forecast 50% POE minimum operational demarhnigiserin New South Wales
and Victoriathan in the2023ESOQdue tothe identificationof more LILsites within the LIL category, rather than
classification as BMMrasmania and South Australia dd eaperience significant changes, as the various drivers offset
each other. Queensland starts slightly lower than the 2023 ESOO as more PV uptake and ekhticéchtionhave
been reflected in the model given the obsedsdevelopments since the 2023 ESOO
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1 Inthenext four years (t202829), forecast minimum operational demand rapidly declines in all mainland NEM
regions, because forecast uptake of distributed PV grows faster than projected underlying demand.

- All minimumdemand forecasts are lower in tfi#924ESOO than th2023ESOO, due to theeducedprojections for
EV ancelectrification (mentioned aboveapart fromVictoria,which by 202728 is slightly higher, driven tsgronger
growth in the BMM sectoandLILls more than offsetting the lower electrificatioand EVforecast.

- The minimum demand in South Australia, as predidgtethe 2023 ESQQurned negativen 20232024. This trend
is expected to continue witthe 50% POEinimum demandemainingnegative (that is, CER is forecast to generate
more than underlying demand in the region, in the absence of any operational control) due to the ongoing increase
in PV uptakes.

- Tasmanidas not changed significantly compared to the 2023 ESOO, primarily duergldtieelystable demand
forecastfrom Llls, which constitutegshe Y 22 NA G & 2 F ( KS shid@dagvggibath iRdsiibutedk @ ¢ K !
PV and the stability of BMM consumption also contributdittte noticeable downward trend in minimum demand
unlikein other NEM regions.

1 Inthefollowing five years202930 to 203334), similar trajectories to the initial years af@ecast Generally, PV
uptake, lowerelectrification, and lower EV adoption keep pushing down the minimum demand.

- While there is a general trend for minimum demands to be more prevalent during the middle of the day, there
remains some uncertainty regarding the level of these minimums across the scenarios for each region throughout
the forecast period.

There are potential markdbased solutions to increase operational demand in the daytime. These mechanisms include
coordinated charging of storage (both distributed artdity-scale), coordinated EV charging, and demessgphonse

(shifting demand away from peak times and into minimum demand windows). Tieegenot been included in the
minimum operational demand forecasts presented in t8800but are modelled tahe extent these components have
been forecastn thereliability assessments.

Operational measuretaken by network operatorto manage security challengese not reflectedin the forecasts
(seeSection7.6).

2.5 Flexible demand can enhance the N E M @lslity to meet forecast
peak demand

For the2024ESOO, AEMO has updated its estimate of DSP (also called demand response) responding to price and reliability
signals, including the contribution from Wholesale Demand Response (WDR). The estimates are based on information
provided to AEMO by all registatenarket participants regarding their DSP portfolios as of 31 M20&4, using the
YSiK2R2ft 238 RS DSMBocadting MgthodobBspefs.a

Projected DSP across the NEM for sumggft4-25is 1,185MW, as shown inrable 4 Compared to the 202BSO0,
AEM@ fdrecast show similaror higherforecastDSP response overall in all NEM regjavigh higherexpected electricity
prices relative to assumptions in previous forecasiatributing to growth in expected availability of DSP in several regions

53 At https://aemo.com.au/consultations/currenind-closedconsultations/demanesideparticipationforecastmethodologyconsultation
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Table 4 Projected demand side participation for summer 202 4-25 (MW)

28 27 1

> $300$500/MWh 1 0

> $500$7,500/MWh 16 77 45 4 6
> $7,500/MWh 117 197 49 4 339
Reliability response 359 240 49 4 533

Note: The reliability response is the estimated response during actual LORLO&8devents. For the definition, ségtps://www.aemo.com.auf
/media/Files/Electricity/NEM/Security and Reliability/Power_System Ops/RetemweDeclarationGuidelines.pdf

The ESOO reliability forecast includedy existing and committed sources of DSP in@@nmitted and Anticipated
Investmentsensitivity consistent with the treatment of generation and transmission developments.

AEMO thereforaised a flat forecast of reliability response for the-y8ar horizon of the ESGor all regions except New
South Wales, where the New South Wales Peak DerRanldiction Scheme (PDFS)as considered committed and has a
significant impact on DSP projections. This scheme creates a financial incentive to reduce electricity consumption during
summer peak times. Some initiatives under the PDRS, such as energy efficiency at time of meakdindtedresponse of
behindthe-meter batteries, are already accounted for in other components of the overall demand forecast. The remaining
initiatives contribute toforecastDSP growtiio almost 900 MW by 20332in New South Waleg-rom 203132,the New

South Wales forecast declines in the Central sceregassetreplacementdecisionsat endof-life for incentivised
investmentsare insufficiently committed onceleeming periodsinder the scheme expire

Figure 15showsthe DSP reliability response forecaststfie ESO@entral Step Changescenaricfor the next10 years.
Appendix Aéprovides furtherDSP forecast details and statistfcs

Figure 15  DSP reliability response forecast (MW) for summer, Central scenario, 2024 -25t0 2033-34 (MW)
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54 AEMO does not have visibility of any further committed DSP sources beyond those included in Table 4, other than the N&#ale3Rahk Reduction
Scheme.

55 Seehttps://www.energy.nsw.gov.au/governmerdand-regulation/energysecuritysafeguard/peakdemandreductionschemefor details.
56 To fulfil the requirements under NERL3.3A(a)(8and NER.7D(d)
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3 Supply and network infrastructure
forecasts

A reliable power system relies on the capability to generate and securely transmit
electricity to consumers. This chapter outlines the infrastructure that is forecast to be
available to generate and transmit electricity for the next 10 years , including:

1 Generator commissioning and decommissioning assumptions.
1 Generator seasonal capacities and reliability.

1 Transmission commissioning and reliability assumptions.

3.1 Generator commissioning and decommissioning assumptions

There is a substantial pipeline of generation and storage projects in various stages of development, from ppopesési
to those that are close to finishing their commissioning in the NEM.

Data on existing and future generation and storage projeqgisdsided to AEMO bigoth NEMpatrticipants and
generatioristorageproject proponentsandA & LJdzof AA KSR 2y ! 9ah Q& DSThBNludes2y LYy ¥
marketled opportunities as well gsrojectsthat participate in dederal,state, or territory funding scheme or incentive
mechanism.

To assess project progressigkEMO applies commitment criteria that consider LINPp&§€3si a@rass land, finance,
planning,contracts and constructiorcategorie$®. Using these criteria, AEMO defines generation and storage projects as:

i Existinggeneration and storage plastvhich have completed commissioning

1 Incommissioningprojectsthat arein-progress with theconnection andesting of their capacitywith typically at least
30% of their capacitpow operationalhaving beersuccessfullprovenagainst various onboarding requirements
(known aghe first commissioning hold point

. Committedprojects®thatmeS i | £ € FTA GBS 2F | 9 auilade nd geivimétithe ve§ufamentsNdtheis NX I
first commissioning hold point.

1 AnticipatedprojectsthatK I @S Y| RS LINPINB&aa G2¢6F NRa G t€SFHad GKNBS 2
provided AEM@onfirmation or update of project status thelastsix months.

i1 Proposedprojectsthat have not progressed sufficiently to meet the requirements ofracommissioningcommitted,
or anticipatedproject.

57 At https://www.aemo.com.au/Electricity/NationakElectricityMarket NEM/Plannineand-forecasting/Generatiofinformation.

58 For detailsof commitment criteria see the Background Information tab on ea@gmeration informatiorpublication at
https://www.aemo.com.au/Electricity/NationakElectricityMarket NEM/Plannineand-forecasting/Generatiofinformation.

59 Thecommitted category also includesommitted® projects, whichare very close to meeting dive commitment criteria(satisfyingand, finance and
construction criteria plus either planning or components crite4ddelleddelaysare appliedconsistent withcommitted projects.
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Table 5shows the scale of theurrentnew generatiorand storagepipelinewith the sum of the nameplate capacity for all

projects aggregatediccording toproject developmenstatusp Ly | RRAGA2Yy G2 GKS Ylyeé LINER2
commitment criteriathere are a large number giroposedprojects at early stages of development. Theseposed

projectsare spread across all regions, with the largest pipeline of capa@sentlyin Queenslad and New South Wales

Table 5 New generation pipeline as  of July 2024 Generation Information ( gigawatts [ GW])

Existing and in Committedprojects Anticipated projects Proposedprojects
commissioning projects
64.1 12.5 9.4

Aggregate GW 290.2

Modelling the availability of  generating capacity

AEMO receives project information from proponents relating to the technical capabilities of the projects, as well as the
anticipated timing ofts availability (referred to as its full commereigde date).To forecast NEM power system reliability,
AEMO has developed a methodology for consideration of these developments; this methodology is consulted with
stakeholdersegularly, the last refinement and consultation occurrbeforethe 2023 NEM ESOO was publistie@his
refinementincludeddf | NAFAOF GA2y 2y GKS GNBIGYSYyd 2F LINR2SOG O2YYA
particularly toreflect observednaccuraciebetween proponemprovidedcommissioning schedule estimates and those
that were observed to occuilhis analysis observed that projectften were observed to commission at least @mdnths

after their proposed commissioning estimates, atdkeholders supported the methodology to reflect commissioning
delays to the various commitment categories. Thesmlelleddelays @ not reflect that AEMO considers that asgecific
projectis providing inaccurate timing estimateswill hit reasons for delaybut rather reflects prudenmodelling

treatment to timing uncertainty when assessifigrecast power system reliability.

Changing generator availabilities over the next 10 years

All ESOO scenarios and sensitivities asslgeaerator retirements occur on dates provided by participants, either on the
dates provided if a closure date is provided under the thaee-half-year notice of closure rul€sor on 31 December of
the provided expected closure year.

Figure 16showsthe typicalsummercapacity?assumed per forecast year in t2024ESOGCommitted and Anticipated
Investmentssensitivity labels show the change in capacity for each forecast year relative to the prduiegastyear.

60 Seehttps://aemo.com.au/en/consultations/currenaind-closedconsultations/2022reliability-forecastingguidelinesand-methodology
6/ f 1 dzZAS HOMnd®MO6OHUO 2F GKS b9w NBldANBa ISYSNIG2NAR (G2 LINRPOGARS G €Sraid
62Typical summer capacity is usedrapresent the capacity that would be available under regular suntoeditionsin a regionwhereas the summer

peak capacity represents capacity available at times of very high tempemahee annual maximum demand is more likely to ocGeeSection 3.2
for further information.
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Figure 16  Assumed capacity available during typical summer conditions, by generation type, Committed and
Anticipated Investments  sensitivity , 2023-24 to 2033-34 (MW)
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Figure léeflects assumed development delays to committed and anticipated projects, and technical advice on the
capabilities of each generating unit provided by each relevant operator and/or devéiofielemonstrates theeduced

availabilityof some generating technology types as generators retire, as well as the development of replacement capacity
that is eitherin commissioninggommitted, 2 NJ | Yy G A OA LI G§ SR | OO02 NRA y JThas@cadadtya h Qa 02"
outlooks typically do not consider planned outages, unless the unit is advised to be inoperable for the majority of the
summer season.

Large amounts of new generaticaand storagecapacity continue to connect in the NERpproximately2.3 gigawatts GW)

of new capacity (based on nameplatapacity is forecast to start operations in time fseummer2024-25, compared to

what was available last summer, demonstrating increased commitments by NEM participants and developers to deliver
additional capacity since tH2023ESQOO.

In addition to theabove proponents have committed a furthé0.2 GW ofcapacity* (based on nameplate capadjty
becomeavailableover the rest of the 1§ear ESOO horizoihis includes 5.7 GW of developments that have progressed
sufficiently to be newly included since the 2023 ESOO, comprising IBB&GEWhof batteries, 1.2 GW of large scale
solar, 0.4 GW of wind and 0.2 GW of hydrogen developments.

Table 6provides a list of dispatchable generation and storage proj€2&50 MW)assumed to become available over the
10-year ESOO horizpthat arein commissioning, committed, and anticipatddvelopmentstatus

Table 6 In commissioning, committed, and anticipated dispatch generation and storage capacity
developments ( O 2 5 Q 20RMMPB to 2033-34

Region Project Commitment Nameplate capacity | Storage Participantprovidedfull
status (MW) capacity (MWh) | commercial use daté

New South Wales Hunter PowerStatior? Committed December2024
Waratah Super Battery Committed 850 1,680 March 2025
Eraring Big Battery Committed 460 920 December 2025
Orana BESS Anticipated 415 1,600 June 2026
Liddell BESS Anticipated 500 2,000 July 2028
Richmond Valley BESS Anticipated 275 2,200 October 2026
Snowy 2.0 Committed 2,200 350,000 December 2028

Victoria Melbourne Renewable Energy Hut Committed 600 1,600 November 2025
¢ Side A Battery
Gnarwarre BESS Facility Anticipated 290 550 January 2027
Mortlake Battery Anticipated 300 600 March 2027
Wooreen Energy Storage System Anticipated 350 1,400 December 2027

Queensland Tarong BESS Committed 300 600 September 2024
Western Downs Battery Committed 255 500 December 2024
Kidston Pumped Hydro Energy Committed 250 2,000 February 2025
Storage
Aldoga BESS Stage 1 Anticipated 400 400 November 2025

Bt dzZY LISR K@ RNB Aa Ay Of dzZRSR Ay (KS Wgl-04%nDasad briitt Jahady 20240CGenavation Ibformate Y SNJ O L
publication, while capacities for forecast years are based on the July 2024 Generation Information publication.
64Including thoseprojects which are classified @& commissioninggommitted, and anticipated
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Region Project Commitment Nameplate capacity | Storage Participantprovidedfull
status (MW) capacity (MWh) | commercial use daté

Swanbank BESS Anticipated 500 January 2026
Mount Fox BESS Anticipated 300 600 November 2026
Stanwell BESS Anticipated 300 1,200 August 2027
Borumba Pumped Hydro Anticipated 1,998 48,000 September 2031

A.Full commercial use daseare provided by thparticipants! 9ah Q& 9{ hh YSGK2R2t23& YI& | LILXe& RSt l-addsesAiK O2
dates with delays reflective of the average of historicailyservedschedulesbeing a minimum of six months. These are applied irChmmitted and Anticipated
Investmentsensitivity.

B.This isagasfired power station so storage capacity is not applicabtinter Power Station has previously been described as Kurri Kurri and/or Hunter Power

Project.

C.Thisprojectwithout aparticipatedprovidedfull commercial use datis included orJuly 2028 in ESOO reliability modelling.

Additionally, in commissioning, committed, and anticipated capacity developments assumed to become available over the
10-year ESOO horizatross NEM regioriaclude:

1 Atotal 0f2,699MW/6,382 MWh of other smaller battery projecté 250 MW).
1 A 20t MW hydrogen generator as part of the South Australian Hydrogen Jobs Plan.
i1 Variable renewable energy¥REprojects:
- Approximately 0092MW of wind generation developments
- Approximately4,563MW of solargeneration developments
Based on participant advicehe following generatorare now expected to close or before203455;

i Torrens Island B Power Station (800 MW) in South Australia on 30 JuneafB26gh Unit B1 is advised temain
mothballed®® until then.

I OsbornePower Station (180 MW) in South Australia on 31 Decerfb2s.

i1 Eraring Power Statiof2,880 MW) in New South Walesn 19August 20Z.

==

Port Lincoln and Snuggery Power Stations (tb8MW) in South Australia on 1 January 2028, altholbigth are
advised to be mothballed from 1 July 2024.

YallournW Power Station (1,450 MW) in Victoria in 2028.

Callide B Power Statidi@d00 MW)in Queenslandn 2028

The Dry Creeind Mintaro Power Stationgtotal 246 MW) in South Australian 2030
Twelve(240 MW)of the 13 units aHallett Gas Turbinén South Australiagn 2032
Bayswater Power Statiof2,715MW) in New South Waleis 2033

ValesPoint B Power Station (1,320 MW) in New South Wales in 2033.

A == = = a4 - -

Two (292 MW) of thethree units atMt StuartGas Turbinén Queensland in 2033

85 All expected retirement dates are advised by participants.

66 Mothballing refers to when generating units araavailable for service but can be brought back with appropriate notification, typically weeks or
months.While these mothballed generators are not formally retired, the operator has advised that it is not its current inteneotatim to operate
these units.
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1 Somerton (170 MW) iWictoria in 2033

i1 Ballarat Energy Storage System, Dalrymple BESS, Gannawarra Energy Storage System, QueanieterdB E8S)
are advised to retire between 2030 and 2033

Additionally, the Queensland Governmedrasdeveloped the Queensland Energy and Jobs,Rthith suggests that further
coalgeneratorscould be subject to retirement within this horizpsubject to thedevelopment ofsufficientreplacement
capacity includingumped hydro energy storaggrid developments, andew REZsThisincludes theStanwell(1,460 MW)
Tarong(1400MW), and Tarong Norttf450MW) power stations thatould also be retired in the ESOO horizoumt,
acknowledges the critical importance for the Borumba pumped hydro power station (and other developments) that would
be needed to successfully execute the gfaifhese retirements are not formally advisew, werenot modelled in the2024
ESOGCommitted and Anticipated Investmerssnsitivity

Figure 17shows the changes the difference intotal assumed capacityutlook forecast between the ESOO 2024, the May
2024 Update to the 2023 ESOO, and 2023 ESOCAdditional capacity since the May 2024 Update to the 2023 ESOO is
noted in 202526 and 2027 due to the delayed closure of Eraring Power Station, however in all other years, most
capacity changes occurred prior to the May 2024 Update t@2023ESOOSome reductions in capacity are noted in
202425 and 202728 due to revised project commissioning dates advised by developers.

Figure 17 Change in summer typical capacity, Committed and Anticipated Investments sensitivity , compared with
the forecasts since ESOO 2023 and the subsequent May 2024 Update Central scenario (MW)
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Figure 18hows the changeinthe assumedcapacity outlookbetweenthe 2023ESOO and th2024ESOQ @ommitted and
Anticipated Investmentsensitivityby technologywhere the labels show the change in capacity for each forecast year
relative to the previous yealNoteworthy changes to the outlookclude:

1 Fromsummer 202425, Queensland black coal capacityager due to therevised summer schedulethpaciies
advised forCallideB and Callid€ units

67 Seehttps://www.epw.qgld.gov.au/ _data/assets/pdf file/0030/32988/queenslasdpergridinfrastructure-blueprint.pdf
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1 NewSouth Wales black coal capaditgreases ir202526 and 20287 asthe expected closure year &raringPower
Stationhas been delayed by two years to August 2027.

f Ly FLLIX@AYy3 ! 9ahQa NBf{ Xtodhistrefiabildy aFsesbiitedd, IABEMOIhgsThllowes foikpptéhgdal 2 3 ¢
delays to committed and anticipated projects that are yet to reach final commissioning milestones. This methodology
was applied tdb,241 MW of developments across a range of technologies8 MW wind, 1815 MW/3,590 MWh
battery, 838 MW solar, 250 MW pumped hydro, and 750 MW gas turpimkich have been advised to be
commissioned immediately preceding or during the 2@&4summer period. In some cases, this results in less capacity
forecast to be available in summer 2028 than was considered in the 2023 ESOO.

1 Asreflected in thévlay 2024 pdateto the 2023 ESOQhe announcements from AGL and Engie regarding mothballed
plant have reduced gas and diesel generation availability over the horizon relative to the 2023 ESOO. A 204 MW
hydrogenpowered generator in South Australia is now considered from summer-2@28icreaing availability.

1 Many hydro and battery storage developments are noted to be sufficiently progreedwesl classified in the
commitment categories that are includeéa the ESOQeliability assessmentvith over3.9 GW13.5 GWhof battery
projectsnewly considered. Despite this, numerous delays to the development and commissioning of committed and
anticipated battery and hydro storage projects have been advised, reducing forecast availability in some years of the
horizon for some jurisdictions

i1 Many wind and solar developments are noted to be sufficiently progressée classified in the commitment
categories that are included in the ESOO reliability assessmihtnearlyl.6 GWof projects newly considered.
Despite this, numerous delays to the development and commissioning of committed and anticipated wind and solar
projects have also been advised, reducing forecast availability in2602& 202728 relative to the 2023 ESOO.

1 DSReapacityis forecast to bénigher across the NEM the near to medium term due tmcreasedegisteredcapacity
in Victorid®, while revisions to the application of the New South Wakesak Demand Reduction ScherR®Rphave
resulted in lower forecast®r New South WaleBom 202728.

1 AEMOQincludedcoordinated CER capacity in tBemmitted and Anticipated Investmergsnsitivityreliability
assessmenonly whereexisting or committedThe majority of forecast CEf®ordination(VPPs angehicleto-grid
[V2G])under theStep Changsecenariodoes notcurrentlymeet commitmentcriteria for inclusiorin the 2024 ESOQ a
Committed and Anticipated Investmerssnsitivity but wasincluded in variousensitivitiespresented inChapter4.

68 At https://www.aemo.com.au/energysystems/electricity/nationaklectricitymarketnem/nem-forecastingand-planning/forecastineand
reliability/nem-electricity-statementof-opportunitiesesoa

69See Section 2.5 for further information.
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Figure 18 Change s in assumed typical summer capacity between 2023 and 2024 ESOGs, Committed and
Anticipated Investments  sensitivity , 2024-25 to 2032-33 (MW)
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Proposed generation and storage pipeline

Figure 1%howsproposed generatiomnd storageprojectsby region and type of generatioifhese projects are not yet
sufficiently advanced to meet the in commissioning, committed, or anticipated commitment critérése are a range of
jurisdictional initiatives that are also supporting supply side developments, which are discussed fuBketiam4.4 that
may support the development of these projects well as assisting to deliver committed or anticipated projects)

Figure 19 Proposed projects by NEM region and type of generation or storage (MW)
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Key points are:

1 By capacity62% ofproposedprojects are VRE generation projects, while storage projects (battery or pumped hydro)
account for abouB5%.

1 Approximately40 GW ofdispatchable capacity projectsincluding thermal projects, pumped hydro, and batterges
have been added to the pipeline pfoposedprojects since théAugust2023ESOQof which, 12.35W havebeen
added since théMay 2024Update to the 2023 ESOO

1 The averagdattery storage duration fors 23 hoursin mainland regions and.5hoursin Tasmania

Further details, including capabilities of proposed generating units, are on the Generation Informatidh page

3.2 Seasonal generator availability

AEMOcollects existing and committed scheduled and seofieduled generation capabilities over the next 10 years to
capture seasonal generator availabiltty

70 Seehttps://aemo.com.au/en/energysystems/electricity/nationaklectricitymarketnem/nem-forecastingand-planning/forecastineand-planning
data/generationinformation.

7t SeelJuly 20245eneration Information, atttps://www.aemo.com.au/Electricity/NationaElectricityMarket-NEM/Plannineand-forecastingGeneration
information.
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Scheduled capacity values are collected for three seasonal periods, where generator operators and proponents provide
ratings consistent with the ambient temperatures associated with the following periods:

1 Summer pealg applies to neamaximum demand periods (minimum of five days per year), where generator ratings
are reflective of the ambient conditions associated with 10% P@Emumdemand events (typically at temperatures
37°C or greater for mainland regions, depending on the region).

i1  Typicalsummer ¢ aligned with average summer temperatures and is applied in all other summer periods (November to
March for mainlandegions December to February for Tasmania). Ambient conditions across these periods are in
excess of 30°C, and between 5°C and 10°C cooler thanttimisgefine summer peak

1  Winter ¢ applied to all norsummer periods.

In addition to the aboveeasonal definitions that definemperature derated available capacityRE generators are also
subject to consideration fathe availabilityof wind and solaresourcesand their variabilityacrosshourly, seasonabknd
annual timeframes

Figure 20shows average wintetypicalsummer, and summer peak availability relative to nameplate capacity by type of
generation It generallyindicates the reduced availability reported in summer peatkperaturescompared to winterand
typicalsummerconditions This is especially noticeable for wind generators, due to some repaewgrehigh

temperature cutoffs for this generation categoyyncluding up to 100% deratirtfyring summer peak temperatureSee

the ESOO and Reliability Forecast Methodolbggument? for more detail about generation availability

Figure 20  Winter, typical summer , and summer peak availability of nameplate capacity by type of generation (%)
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3.3 Generator unplanned outage rates

AEMOcolleds outageinformation for existingscheduledgenerators includingstorage unis, throughan annual survey
process This survey collects date the timing,duration,and de-rating of historicalunplannedoutages The collecteddata

72 At https://www.aemo.com.au/energysystems/electricity/nationaklectricity-marketnem/nem-forecastingand-planning/forecastineand-
reliability/nem-electricity-statementof-opportunitiesesoa
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isthen used to calculatéong duration(full unplanned outagegreater than five months¥ull, and partialunplanned outage
ratesfor each financial yeaand eachstation over theESOorizon Planned outages are not modelled in tNEMESOOQ

' 9ahQa YSiK2R2dsaumethaNdBdrato yill plah thesi lower demand periodsand willshift
maintenance eventsf low reserve conditions were to occur, and therefovil not be a reason for unavailability during
events that will risk forecast unserved energy

AEMO alseollectedunplanned outage rat@rojections from the operatorfor selected coafired and large gafired
generatorsfor each financial year over the ESOO horiZdrese operatoprovided projections reflect thexpectedchange
in performanceasgeneratorsage, approach retiremenaind undergomaintenance cycleAEMOreviewedthese
projections against historical outageand consultantderivedprojectiong®. In limited circumstances where
operator-provided projections are mialigned with historial and consultant derived trends, and/or are not sufficiently
justified, AEMO applies consultant projections in consultation with each relevant operator.

For allother generator and storage typethe unplanned outage rateapplied in the ESOO modelling were calculated from
thoseunplanned outages observed over the last four years (2808 202324)asa constant projection

Figure 21shows thehistorical and projecte@quivalentfull unplanned outage ratefor coalfired generators (aggregated to
protect the confidentiality of information provided by participants). These rates are shown with and without long duration
unplanned outage rateS'he projection takes into accoutite generators that are assumed to be included within the
generation fleet available in each year, as such improvements in aggregate projegtetined outage ratefor a

generation class are mostly due to the expected retirement of units with high outage rates, rather than expectations of
improved performance across the asset class.

Figure 21  Actual and projected equivalent full unplanned outage rate projections for coal -fired generation
technologies, 20 19-20 to 2033-34 (%)
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73 AEP Elicahssessment of Ageing Cdated Generation Reliabiljtjune 2020, atttps://aemo.com.au/en/energysystems/electricityhationalelectricity-
marketnem/nemforecastingand-planning/forecastineand-reliability/nem-electricity-statementof-opportunitiesesoa
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Historical coafired generation reliability showegerformance improvemenin 202324 compared to previous years in New
South Wales, while improvements observed in Queenstaeraffset by increased occurrence$longduration outages.

Relative to the 2023 ESQnplanned outage rates for coal generators are lothan previously projected, while
unplanned outage rates for gas generators are higher than previously projéidied2024-orecasting Assumptions Update
provides detailed information on the parameters for unplanned outages for each techrilogy

3.4 Transmission limitations

The ESOO modappliesa comprehensive set of network constraint equations that represent the thermal and stability

limits that currently constrain dispatch in the NEM, as well as projecting potential future constraints across the ESOO time
horizon with consideratiof network investments that are considered committedanticipated. These constraint

eguations act at times to constrain interconnector transfer capacity, as well asredranal transfer capacity.

The2024ESOCommitted and Anticipated Investmerstsnsitivitymodellingincludedcommitted and anticipated
transmission augmentatiori3as described beloyconsistent with the treatment for generation and storage projeis
determine if a transmission project is committed or anticipated, commitment criteria consistent wittsfdethodology®
andi KS ! 9wQa / 2 aGQuideliSeyaddrtieRegulayoly ingestrheiit Test for TransmissiBIHT]"7) were applied.

Consi 1 Sy i ¢ A BSOO &ndl ReliaDility Forecast Methodology Docuhé#EMOappliedthe following timing
regarding the assumecbmmissioning of transmission infrastructure

1 Committedtransmission projectsvere included in the reliability model on the dates provided by the releveNEPs
and other NEMurisdictionalbodies

i1 Toreflectthe uncertainty in the commissioning ahticipated transmissiorprojects, these projects/ere included in
the reliability modelling one year after the commissioning dates provided byeflesantTNSPs and other NEM
jurisdictional bodies

Changes to inter -regional network capacity

AEMOhasmodeled the increase in interegional network capacity resulting from committed and anticipated Hmégrional
network augmentations.

Table 7captures the committed interegional network augmentation, the approximate increase in network capaaity
the project timing as advised by the TNSPs and updated periodically through the Transmission Augmentation Information

74This input was not updated in the May 2024 Update to the 2023 ESQM@ps://aemo.com.au/consultations/currenind-closedconsultations/2024
forecastingassumptionsupdate-consultation

5 For the purposes of the ESOO, transmission augmentatiensA y Of dzZRSR Ay | OO ESORlanRElidhilitg Rotedast M&hadolOgy
Document at https://aemo.com.aut/media/files/stakeholder consultation/consultations/nemmonsultations/2023/reliabilityforecastingguidelines
and-methodologyconsultation/final/esoeand-reliability-forecastmethodologydocument.pdf?la=en

76 At https://aemo.com.aut/media/files/stakeholder _consultation/consultations/neitonsultations/2023/ispmethodology2023/ispmethodology june
2023.pdf?la=en
77 At https://www.aer.gov.au/system/files/AER%2620Regulatory%20investment%20test%20for%20transmissic#82225%20Augqust%202020.pdf

78 See Section 2,@t https://www.aemo.com.au/energysystems/electricity/nationaklectricitymarketnem/nemforecastingand-planning/forecasting
and-reliability/nem-electricity-statementof-opportunitiesesoa
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page®® { SNIBAOS RI (GSa ¢ SMNGst2D2aatiER $oRhis pay@Nere arg eutrently no anticipated
inter-regional network augmentations.

Table 7 Committed inter -regional network augmentations
Projectname Projectstatus | Project description Approximate Proponentprovided
increase in network | capacityrelease date
capacityt
Project Committed A new interconnector between Wagga Wagga in New Stage 1: 150 MW Stage 1December024
EnergyConnect South Wales and Robertstown in South Australia via Stage 2800MW Stage 2500MW inMarch
BRiclo 2027and800 MWcapacity
Stage 1: July 20Z¢

1 A new Robertstown to Bundey 2K8ovolts V)
doublecircuit lineandanew Bundey to Buronga
330KkV double circuit line with one circuit connected
initially.

i Associated reactive plant, transformephase shifting
transformersandsynchronous condensers.

1 An intertrip protection scheme to trip the i@ject
EnergyConneghterconnector if South Australia
becomes separated from Victoria via the Heywood
Interconnector.

Stage 2:

9 A second 330 kV circuit closed on Bendey,
Buronga 330 kV double circuit line

1 A rew Buronga to Red Cliffs 2208%and anew
Dinawan to Burong&30 kV doubleircuit lines.

1 A new 500 kV doubleircuit line from Dinawan to
Wagga Wagga operating at 380.

i Associated reactive plant, transformephase shifting
transformers and synchronous condensers.

1 Turning the existing 275 kV line between Para and
Robertstown into Tungkillo.

i A special protection scheme to detect and manage i
loss of either of the AC interconnectors connecting t
South Australia.

A. This is an approximate increase in network capaBigtailed network constraints are used to capture #@ual increase in network transfer capacity.
B. The Burong& Red Cliffs 220 kV doubgrcuit line is expected in service 30 August 2G## has been modelled with Stage 1
C. The @apacity releas@ndtiming is conditional on availability of suitable market conditions and good test results.

Intra -regional augmentations included in the 2024 ESOO

AEMOhas modelled the increase in mtregional network capacity resulting from committed and anticipatedamegional
network augmentations.

Forthis 2024NEMESOOAEMOnow considerghat Humelink has progresseftrom an actionable ISP project &m
anticipatedproject¥ 2 f f 2 6 Ay 3 G KS | 9 wDnk SthgeR NRigent profd apflisason in daMySAugust

2024 Generally AEMO considersansmission projectto be classified as anticipated once they have passed a contingent
project application or similar funding approvaidarein the process ofneetingthree out of five committed project

criteria. Anticipated projects are not yet committed but are likely to proceed. Further steps are required before this project
can be considered as committed

79 At https://aemo.com.au/en/energysystems/electricity/nationaklectricitymarketnem/nemforecastingand-planning/forecastineand-planning
data/transmissioraugmentationinformation.
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Table 8showsservice datesas advised by the TNSPs and other NEM jurisdictional béali¢ke intrarregionalcommitted
and anticipatedaugmentationsconsidered in th2024ESOQOThedatesg S NE & 2 dzZND S RAuguistZB2d | 9 a h Qa
Transmission Augmentation Informatigageandthe 2023 Transmission Annual Planning Reports

Table 8 Committed and anticipated intra-regional network augmentations
Region Project Commitment | Approximate increase | Proponent providedcapacity
Status in network capacity* release daté
Queensland  Northemn Queensland REQREY In service To allow up to 500 MW  June2024
{ Establish a third 275 kV connection between of generation in Far

Ross and Woree substation by converting on North Queensland

side of the coastal 132 kV doubtecuit
transmission line to permanently operate at
275kV.

CopperString 2032 Anticipated 1,500MWE June 2029

9 Build a news00 k\transmission line frona
new substation (NQ substatioaputh of
Townsvilleo Hughenden, a new 330 kV
transmission line from Hughenden @oncurry
and a new 220 kV line from CloncutoyMount
IseP.

9 Install tvo 500275 kV1,500megavolt
amperes KIVA) transformersat NQ substation.

9 Cutin the Strathmore to Ross 275 kV double
circuit 220 kV lines into the network NQ
substation.

New South Waratah Super Battery Committed Up to910MWFincrease = August 2025The SIPS control
Wales Transmissiometwork augmentations and between Central New  scheme will be for five years.
system integrity protection schemeSIP$ South Wales (CNSW)
control project and Sydney, Newcastle

. L . and Wollongong (SNW)
This project involves a SIPS to pair Waratah Su

Battery with generation in Southern New South
Wales and Northern New South Wales to allow
the specifictransmission linesvhich transfer
power from thesouthern anchorthern regions of
New South Wales to the Sydney, Newcastle anc
Wollongong regions at high thermal rating.
Upgrade the selected transmission linesato
higher thermal capacity:

9 Bannaby Sydney West 330 kV line

9 Yasg; Collector, Collectog Marulan and Yass
Marulan 330 kV lines

1 Substation works abther southern lines, and
northern lines.

Humelink Anticipated® 2,200 MW increase December 2026
A 500 kV transmission upgrade between Marag between Southern New

Gugaa and Bannaby connecting Project South Wales and

EnergyConnect and the Snowy Mountains Central New South

Hydroelectric Scheme to Bannaby. Wales

CentratWest Orana REXetwork Infrastructure  Anticipated 4,500MW? August 2028
Project
1 A new switching station @aiganCreek

9 A 500/330 kV substation at Merotherie
(Merotherie Energy hub) with four 1,500 MVA
transformers.

1 Buildtwo new 500 k\double-circuitline from
Barigan Creeto Merotherie.

© AEMO 2024 | Electricity Statement of Opportunities 57



Supplyand network infrastructuréorecasts

Region Project Commitment | Approximate increase | Proponent providedcapacity
Status in network capacity* release daté

9 A 330 kV substation at Elong Elong (Elong EI
Energy Hub)

9 Build two new doublecircuit 500kV linesfrom
Merotherie to Elong Elong initially operated af
330 kV.

1 New Bayswateg Liddell and Mount Pipeg
Wallerawang330kV lines.

9 7 x 250megavolt amperes reactivéAVAn
synchronous condensetscated at Merotherie
and Elong Elongnergy Huhs

9 330 kV transmission lines and switching
stations to connect Merotherie and Elong Elol
Energy Hubs to REZ User projects.

Victoria REZ Development Plan Statje

1 South West REZ minor Committed 81 MW December 2024

1 Murray River REZ and Western Victoria REZ Committed 112 MW October 2025
minor network augmentations

9 Central North REZ minor network Committed 12 MW October 2025
augmentations

1 DI ST Committed 1,500 MW October 2025

Western Renewables Link Anticipated 1,460 MW of increased July 2027

network capacity to

1 Anew 500 kV doubleircuit transmission line APt
WesternVictoria REZ

from Sydenham terminal station to Bulgana
terminal station with switched shunts on the
end of eacHine.

9 New 500 kV Bulgana Terminal Station, two
500/220 kV 1,000 MVA transformers and
connection ofthe existing Bulgan220 kV yard
to the new 500/220 kV transformers

9 Qut-in of the existing Ballarag Moorabool No.
2 220 kV line at Elaine termirgthtion.

9 70MVAr 500 kV bus reactor at Sydenham
terminal station

1 Arange of substations works

A. The increase in network capacity is approxim&® the purpose of reliability assessmepdEMOmModels the increase in network capacity through network
constraint equations

B. Capacity releasdates are provided by thENSPs or proponents responsible for the project delivery and/or developmemerAEM@ & 9{ hh YS{iK2R2f

anticipated projects are included in the ESOO reliability forecast one year after the commissioning dates prbisddgelay ispplied in theCommitted and

Anticipated Investmentsensitivity.

The thirdWoree¢ Ros275 k\Was commissioned in June 2024. fiehis someputstanding worko be completed bypecember 2024.

For the2024ESOO, only the 500 kV transmission line from south of Townsville to Hughenden was modelled.

The approximatenetwork capacity increase is limited by the existing 275 kV network at the point of connection (the 5R9/2dbstation south of

Townsville) Flows from CopperString will compete with generationanMorth Queenslandor the 275 kV capacity south of NQ 275sk¥station.

F.  This transfer limitsan approximaténcrease imetwork capacityppetweenCNSW and SN#nhdis dependent on the output of the generation paired with the
SIPS control scheme for a given period in time

G. AEMO considers Hurhiek to now be anticipated following thie 9 wa@p@ioval of thecontingentproject applicatiorfor Humelink Stage 2vith the project
progressingowards meetinghree out of five committed project criteria

H. The advised in service date fBugaa ¢ Bannaby 500 kV line July2026 The full capacity release bfumeLinkand the advised in service date fBugaeg
Maragle and Maragle Bannaby 500 kV linesDecember 2026.

. For more information on these projectsee! 9 a hAQgust2024 Transmission Augmentation Information Page

J.  Hunter Transmission Project 1.0 is required to address network constraints between CNSW ande@hlbletthe increase in network capacity from
3,000MW to 4,500 MW for CentralVest Orana RBXetwork InfrastructureProject

moo
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3.5 Inter-regional transmission unplanned outage rates

In forecasting the reliability of the NEM in the ES@BEMOGappliedtransmission unplanned outage constraints for some
simulated unplanned outages @omeinter-regional transmission flow pateis O2y aAa Gt Sy d ¢ AdnK ! 9ahQa
methodologythat reflects the current limitations of the NE3R9.3C definition of unserved enefyinformationwas

collatedfrom network service provider®r this 2024 NEM ESQD the timing, duration, and severity of the transmission

outages to inform transmission unplanned outage rate forecasts.

Table 9shows the rates useith the 2024 ESOOAII rates are annualnd staticover the10-yearhorizon except for those on
the Mortlake¢ South East flow path whidk setto zero whenProject EnergyConne(PE(Stage2 is advisedto release full
capacity Based on current modellingnd assumptionsnce PEGtage 2 is implementedutages on this flow path are
considered too immaterial to model.

Table 9 Projected unplanned outage rates for key inter -regional transmission flow paths
Flow path 2024ESOO transmission 2024ESOO Mean time to repair Outage rate method
unplanned outage rat€%) (hours)
Liddellg Bulli Creek (QNI) Credible 0.2 16 Annual static
Contingency
Liddellg Bulli Creek (QNI) 1.62 4 Annual static
Reclassification
Murraylink ¢ Credible Contingency 1.37 72  Annual static
Basslinkg Credible Contingency 5.27 192  Annual static
Mortlake ¢ South East (VSA) 0.03 2 Annual, set to 0% post PEStage2

Credible Contingency

Mortlake ¢ South East (VSA) 0.01 5 Annual, set to 0% post PBtage?
Reclassification

80 SeeSectionl.1for more information on the definition and limitations with the current definition of USE.

© AEMO 2024 | Electricity Statement of Opportunities 59



Reliabilityassessments

4 Reliability assessments

This chapter prilf-yeardrdiabilithdsddSraents under different sensitivities,
which include different  levels of supply with varying degrees of development certainty.

In this 2024 ESQ®EMO providefour alternativesensitivities all applied tahe ESOO Central demand scenario (see
Sectionl1.2.1). These sensitivitiemcknowledg that a range of marketiriven and governmenrsupported developments
are progressing to provide new infrastructure over the nEyears:

1 Committed and Anticipated Investmentensitivity ¢ considering only those developments that are existing, in
commissioning, committed and anticipated, incorporating recently observed project commissioning delays. Th
sensitivity reflects a minimum infrastructure assessment given currently assessed developer commitments ant
dza SR I arelinbllity tor@casF 2 NJ 4§ KS LIJzN1J2&aSa 2F GKS wwh FyR ! 9:

1 Ontime Deliverysensitivity ¢ on-time delivery of generator, storage and transmission projects improves the
reliability outlook, particularly in the first half of the horizon.

9 ActionableTransmissiorand CoordinatedCERsensitivity ¢ if actionable transmission developments progress as
planned and scheduled, alongside thjected uptake of coordination schemes foERthe outlookimproves
further, particularly in thesecondhalf of the ESOO forecast horizon.

i Federal andState Schemesensitivity ¢ the on-time and full implementation o€urrently quantifiablefederal and
state government energy policies and prograimgher improves the reliability outlook.

Table 10summariseshe generation and storage capacity considered underrtiiability assessmentscluded in thiEESOO

Table 10  Transmission, g eneration and storage capacity inclusion for ESOO reliability modelling under different
sensitivities, in order from least to most  progressed

Scenariokensitivity Existing and in Committedprojects Anticipated projects Proposedprojects
commissioning projects

Committed and Yes, with assumed Yesassuminglevelopment
Anticipated Investments development delays to delays toparticipant
sensitivity participantprovidedfull providedfull commercial use
commercial use dates dates
Ontime delivery Yes Yes, withouassumed Yesywith all projects assumec No
sensitivity development delays to be delivered oriime
Actionable transmission  Yes Yes, without assumed Yeswith all projects assumec Inclusion of actionable
and coordinated CER development delays to be delivered oriime transmission projects
sensitivity
Federal and state Yes Yes, without assumed Yeswith all projects assumec Inclusion ofactionable
schemessensitivity development delays to be delivered oriime transmission projects and

those generation and storage
projects incentivised by
federal, state or territory
schemes and programs

Note: for more informationon the assumed commissioning delégscommitted and anticipated projecipplied in theCommitted and Anticipated Investments
sensitivity seethe ESOO and Reliability Forecast Methodology Docunaéhttps://aemo.com.au/en/energysystems/electricity/nationaklectricity-market
nem/nemforecastingand-planning/forecastineand-reliability/nem-electricity-statementof-opportunitiesesoa
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TheCommitted and Anticipated Investmer@sSy & A G A A G& Aad dzaSR G2 VY48B.fiopulishh Q& 20
reliability forecastand an indicative reliability forecasandthe details required under NERA.B2 toLINE PA RS ! 9ah Qa
forecast of expected USE and whether there is a forecast reliabilityTadgsensitivity is also used to provide indications of

how much additional capacity would be needed to bring expected USE within the IRM and reliability standard in each NEM
region.

Chapter6 (the EAAPyomplements the reliabilitassessmentm this chapter by presenting thedditional impact of energy
limitations, consideringhe same generation, storage and transmission developmasitheCommitted and Anticipated
Investmentssensitivity described above.

4.1 Considering only committed and anticipated developments, reliability
gaps are forecast

TheCommitted andAnticipated Investmentda Sy & A G A @A (& A& ! 9ahQ& NBtAlFOAfAthi® F2N
2024 ESOQt appliesF 2 NJ G KS LJdzN1J2aSa 2F (GKS wwh | y Rhidisnath gredictirday Y S NJ |
what will eventuate over thd0-year forecast horizon, as there are many projects in the pipeline of developments and

many state and federal schemes currently supporting further investpfeawever & ! 9ah Q&8 NXf Al oAt AGE
indicative reliability forecast, it may be usbg AEMO, governments and industry to prepantions to mitigate these

forecast reliability risks

4.1.1 The reliability forecast (first five years)

Ly ! Oreidbiltyiforecastbeing thefirst five years of theCommitted and Anticipated Investmerssnsitivity AEMO
applied the following assumptions

i  Existingprojects were modelled as already available and operational.

i1 In commissioningorojectswere assumed to become fully available on the full commercial use date provided by the
developef™.

1 Committed projects? were assumed to become fully available six months after the full commercial use date provided
by the developef.

1 To reflect uncertainty in the commissioning schedulamticipated projects the Committed and Anticipated
Investmentssensitivityassumed:

- Anticipated projects which have provided an expected commissioning date were assumed to become fully available
at the latest date of either one year after the full commercial use date provided by the developer, or the first day
after the F1 year for RROysposes For the 2024 ESOO this is 1 July 2026.

81 Full commercial use date indicates ttiing for generating unit(s) to become operationally available in the NiEMI commercial usgrequires the
successful completion of all NER 5.7.3 commissioning tests, includirgffdSiynAEMO and thBISPs.

82The committed category also includes committed* projects, which are very close to meeting all five commitment criteri¢edvibelalys are applied
consistent with committed projects.

83 Commissioning delaysere applied based on observed trends as consulted in the 2022 reliability forecasting guideline and methodology consultation.
Seehttps://aemo.com.aut/media/files/electricity/nem/planning_and forecasting/nem_esoo0/2023/esandreliability-forecastmethodology
document.pdf

© AEMO 2024 | Electricity Statement of Opportunities 61


https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/nem_esoo/2023/esoo-and-reliability-forecast-methodology-document.pdf
https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/nem_esoo/2023/esoo-and-reliability-forecast-methodology-document.pdf

Reliabilityassessments

- Anticipated projects which are not yet sufficiently progressed to provide an expected commissioning date were
assumed to become fully available in reliability modelling on the first day after-thgehr for RRO purposes, which
for the 2024 ESOO is 1 JAB28.

i1 Proposedprojectswere not considered in th€ommitted and Anticipated Investmerssnsitivity, but demonstrate the
pipeline of projects that exists for the market to progress in order to close identified reliability gaps, or service other
investment opportunities.

Whenconducting thigeliability assessmenAEMO applied its consulteth ESOO methodologfithat reflects

commissioning uncertainty for projects that are committed and anticipated but have not yet met certain commissioning
milestones. AEMO considers that applying this approach foreliability forecastappropriatelybalances the risk that
consumers are exposed to development delays for new projectsC8apter3 for more information on the generation and
transmission developments and commissioning assumptions considered in this assessment.

The Committed and Anticipated Investmersisnsitivity, used to produce theliability forecastand indicativereliability
forecast excludal all investments that have not yet completed all necessaguirements to be classified as in service
in commissioning, committed or anticipated in accordance with a h Qa4 O2 YYA®YSy G ONRGSN

Specifically, the 20RESOO reliabilitiorecast and indicative reliability forecaskclude:
1 Majortransmission developments that are not yet classified as committed or anticipated, including:

- New England RENetwork Infrastructure ProjectSydney Ring South atite Hunter Transmission Project in
New South WaleQueensland SuperGrid Soudnd other REExpansion projects.

- Strategic transmission projects identified as actionable projects in thé BBR affecting interegional transfer
capacities, including Marinus Link, Victatillew South Wales Interconnect@vest(VNI Wes), and Marinus
Link

1 Generation developments that are not yefssified asommitted or anticipated, including those that may be
incentivised or underwritten by tederal,state, or territory scheme

- These schemes include: the federal Capacity Investment Scheme; the New South Wales Electricity Infras
Roadmap; the Queensland Energy and Jobs Plan; the Victorian Renewable Energy Target, Storage Targ
Offshore Wind Policy; and the Tasmanian&vable Energy Target.

I DSP and coordinated CER developments that are not yet considered committed.

1 Any additional out of market capacity that could be made available throRGhoRER.

84 At https://www.aemo.com.au/energysystems/electricity/nationaklectricity-marketnem/nem-forecastingand-planning/forecastineand
reliability/nem-electricity-statementof-opportunitiesesoa

5/ 2yaraidSyd 6 A #onBESO@andRelialiligy FaratzstiVigtRodology Docurathitps:/www.aemo.com.au/energy
systems/electricity/nationaklectricitymarketnem/nemforecastingand-planning/forecastineand-reliability/nem-electricity-statementof-
opportunitiesesoaq

8 The exception being D$&sponsesrom RERT panel members delivered outside RERT, which have been included infdredaS8 See DSP
methodology for moreletails, athttps://aemo.com.au/consultations/currenind-closedconsultations/demanesideparticipationforecast
methodologyconsultation Further information on what reserve is acceptable for RERT is availdttpsat/www.aemo.com.auénergy
systems/electricity/emergencynanagement/reliabilityand-emergencyreservetrader-rert.
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The Committed and Anticipated Investmerssnsitivityover the five-year periodfrom 2024-25 to 2028-29, the reliability
forecast(shown inFigure 22, shows expected USE above tRMfor New South Wales, South Australia and Victoria in
202425, South Australia in 20287, and New South Wales and Victoria in 2@87In 202829 the relevantreliability
standard revertgrom the IRMto the reliability standardof 0.002%expected USEhe forecastshows expected US&
within the reliability standard irmost NEMregionsexcept Victoria

Figure 22  Reliability forecast, all NEM regions, first five years ( 2024-25 to 2028-29)
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The keyoutcomeshy regionare:
1 InNew South Waleseliability gaps are identifieth 2024-25 and 202728 against thedRM

- Arreliability gap is forecast against the IRM in 2084 This gap wasreviouslyforecast in theMay 2024 Update to
the 2023 ESOMut not in the 2023 ESOO. This gap emerges partly because of revised demand distributions across
key New South Wales load centres at times of summer supply scaftith was applied ithe May 2024 Update to
the 2023 ESOO

- Reliability gaps previously forecast in 282%and 2026827 are no longer forecast due to thevisedadvisedclosure
datefor the Eraring Power Statiofrom 19 August 2025 to9August 2027.

- A reliability gapis forecastin 2027-28, after Eraring Power Statidhadvisedretirement despite the modelled
inclusion ofthe Humelink transmission project

- Reliabilityrisks are forecast to reduda 202829 with themodelled inclusiorof Snowy 2.0Maryvale BESS&iddell
BESSSilver City Energy Storagied New England Solar FaB&ESS

1 InQueensland expected USE is forecast to be within the IRM and reliability standard across the reliability forecast
horizon. Expected USE is forecast to decrease in-262numerousnew VRE and storage projecisme online
includingClarke Creek Wind Farmdacintyre Wind FarmiWambo Wind FarmWestern Downs BatteryGreenbank
BESSTarong BESd the Kidston Pumped Storage Hydro Projexincrease supply across the region.

i1 InSouth Australia reliability gap areidentified in 202-25 and 202627 against the IRM.

- Reliability risks in Victoria and South Australia often occur at coincident times and vary subject to generation
availability across both regionsSorecastisks across both regiotis 202425 increased in théviay 2024 Update to
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the 2023ESOQlue to the advised mothballing of Torrens Island B1, Port Lincoln and Snuggery power stations in
South Australia.

- Inthe 2024 ESOOQO, a change in the allocation of reliability risk between Victoria and South Australia hias arisen
202425 due to alternative network configurations applibétween the Latrobe Valley and Melbourne at times of
high demandwhich reduces total risks across Victoria and South Australia, but results in reduced flows towards
South Australia

- These alternative network configurations allow direct access from Latrobe Valley generators to Melbourne via the
220KkV network, reducing flows on the 568 network, and subsequently reducing flows other 500kV Heywood
interconnectortowards South Australia.

- While reliability risks are now forecast higher in the South Australian region due to these changed flows, most risks
remain shared between both regionandthe alternative configurationvasassessed to reduce the total risk across
both regions Thealternative configuration improves overall expected USE outcomes20#8when Yallourn
Power Station retires, and another network configurativasassumed.

- In202526, expected USE is forecast to be within the ikénBlyth BES&nd Goyder South Wind FashA and
1Bareincluded

- In202627,all unitsof Torrens Island B and Osborne Power Station have advised an expectation toA®tre.
result, expected USE is forecast above the |RMt within the reliability standard

- In 202728, Project EnergyConnect Stage 2 is advised to release the full 800 MW transfer capduiting
reliability risks below the IR negligible levels for the remainder of the reliability forecast

1 InTasmaniaexpected USE remains below the IRM and the reliability standard over the reliability forecast horizon.
i1 InVictoria, reliability gaps are identified in 28225 and 2027-28 against the IRM.

- Reliability risks are forecast above the IRM for summer ZRZ his reliability gap was forecast in the May 2024
Update to the 2023 ESCQidd in the 2023 ESOut has decreaseih this 2024 ESOO due teew storage
commitments andhe alternative network configuration which allowsore flows from the Liaobe Valley into
Melbourne.

- Risks decrease below the IRM for summer 2085as numerous VRE and storage projects are included in the
forecast, including Koorangie Energy Storage SystemaldeaValley BESS, Melbourne Renewable Energy Hub and
Rangebank BESS.

- Over the reliability forecast horizon, the supfalgmand balance in Victoria is forecast to progressively tighten as
demandis expectedto increase, driven bjorecastelectrification of residential, commercial, industrial and
transportation loads. The projected electrification of traditional gas loads, particularly heating loads in Victoria,
increases forecaslectricityconsumptionbut is expected to haveninimal impact on summer maximum demand

- In 20Z-28, expected USE is forecast above R&L Bythis year, alunits of Torrens Island B and Osborne Power
Station in South Australiand Eraring Power Station Mew South Walebave advised an expectation to have
retired, reducing the ability of these neighbouring regions to support reliability in Victoria

- In 202829, expectedUSE increaseatue to theadvisedretirement of Yallournand is forecast just abovtbe
reliability standard.
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4.1.2 The indicative reliability forecast (second five years)

Figure 23shows the indicative reliability forecast, covering fhe-year periodfrom 2029-30to 2033-34 from the
Committed and Anticipated Investmergsnsitivity.

Figure 23 Indicative reliability forecasts,  all regions, second five years ( 2029-30 to 2033-34)
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Note:the scale of the yaxis used for the indicative reliability forecasthisee times greater than that used for the reliability forecast.

Over this period, expected USE is forecast above the reliability standardsinregionsand is forecast tprogressively
increase apart from a drop in Queensland in 2032 with the modelled commissioning of the anticipated Borumba
pumped hydro generator (which has advised a commissioning target of293dut is modelled in thisensitivityto
commence operations in 20323 in accordance with thESOO and Reliability Forecast Methodojogy

The key outcomes by region are:
1 InNew South Walesindicativereliability gaps are identifiefom 2031-32 onwards

0 Maximum demand is forecast fncrease more slowlgelative to the 203 ESOO forecasesulting inlower USE
outcomes than in both ESOO 2023 and the ESOO 20@&e reports over théorizon.

0 In 202930, Snowy2.0 isfully commissiord beforethe summer periogdwhich is supported by HumeLink, now
included in modelling from December Z02Vhile these developments improvke reliability outlook, they arestill
insufficient tofully replace all retired capacity artd meetforecast increases in demand.

- In 203334, reliability risks significantly increase due to thdvisedretirement of bothBayswater and Vales Point
power stations

1 InQueenslandreliability risks remain within theeliability standard over the horizon

0 Callide B Power Statidras advised expected closured28 however supply is forecast to be adequatets
absence

0 Prior to summer 203-33, the Borumba Pumped Hydro projecingluded in the outlookreducing reliability risks
from that point. Thistiming acknowledgeR S @St 2 LIYSy & GA YAy 3 dzy OSNIF Ay (e
methodology,delaying the anticipated projedty 12 months relativéo the proponentadvised timingn the
reliability modelling.
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0 In 203334, forecastreliability risksrisedue to theadvised expected closure of boBayswater and Vales Point
power stations in New South Waldswever reliability risks remain within the reliability standafithese
retirements resulin less flows from New South Wales into Queensland during high demand low supply pasiods
well as the impact athe advised retirement ofwo of the three Mt Stuartunitsin Queensland

1 InSouth Australiareliability risks remain with the reliability standard until 2633.

- Various gas and liquid fuel generators in South Australia have advised retirement in 2030 and 2032, reducing
projected supply availability arglightlyincreasing risks in South Australia.

- Retirements in other regions are also impacting reliability risks in these regions especially-842088n Vales
Point and Bayswater advised they will retire in New South Wales.

1 InTasmaniareliability risks remain within the reliability standard over the horizon.
1 InVictoria, indicativereliability gaps are identified over the entire horizon against the reliability standard.

- With few generator and transmission projects coming online in the indicative reliability forecast and increasing
demands, reliability risks increase over the horizon.

- Retirements in otheregionsare also impactingeliability risks in these regions especially in 2833vhen Vales
Point and Bayswateaadvised they wiltetire in New South Wales.

4.1.3 Forecast r eliability risks in the reliability forecast and indicative reliability forecast have
reduced since the 2023 ESOO publications

AEMO published the 2023 ESOO on 31 August 2023yra@dl May 2024 publisheal May 2024 Update to th2023ESOO
in response to material changes to the supggmand outlook.

Table 11lsummarises the material changes to the reliability foredsettveen the 2023 ESOO and the May 2024 Update,
and between the May 2024 Update and this 2024 ESI{3.section looks at the impacts on the expected USE forecast
compared to both the 2023 ESOO and the May 2024 Update to theR82®.

Table 11  Material ¢ hanges to the reliability forecast since the 2023 ESOO

Category Change between 2023 ESOO and May 2024 | Change between May 2024 Update and 2024
Update ESOO

Demand No change to demand Demand forecasthavemostlybeen revised
downwards in all regions

Demand flexibility No change to demand flexibility DSP and VPP forecasts higher in some regior
lower inothers
Subregional demanddistribution Subregional demandiistributionrevised in No changes to sutegional demand
Queensland and New South Walestiore distributions

accuratelyrepresentthe location ofdemand
within these regionst peak times

Generator and storage commitments Approximately4.4 GWof additionalprojects Approximatelyanother1.3 GWof additional
YSi !'9ahQa O2YYAlGYSyiLINRB2SOla YSi !9ahQa ¢

Some projects advised later commissioning
dates

Transmissiordevelopments Advised delays to the commissioning of Projec AEMO considers HumeLink anticipated
EnergyConnect
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Category Change between 2023 ESOO and May 2024 | Change between May 2024 Update and 2024
Update ESOO

Outage Rates No change to outage rates Black coal outage rates have decreased slight
while gaggeneratoroutage rates have increase
slightly

Generator retirements and mothballing Port Lincoln, Snuggery and Torrens Island B1 Eraring Power Station advised a change of

South Australia advised mothballing closure date from 2025 to 2027

Reliability outcomes iNNew South Wales and Queensland tend to be closely related due tedaterectivity between
these regions. Similarly, South Australia and Victoria resultalaceloselyrelated

For this reasonfigure 24shows a comparison of reliability outcomes in the 2024 ES@®mitted and Anticipated
Investmentssensitivityagainst the 2023 Central scenario and N&24Updateto the 2023 ESO@r New South Wales and
Queensland.

Figure 25shows a similar comparison for South Australia and VictBediability risks in Tasmania are forecast to be
negligible sono comparison is shown.

Figure 24 New South Wales and Queensland  expected USE, Committed and Anticipated Investments sensitivity in
2024 ESOO, Central scenario in  May Update and 2023 ESOO , 2024-25 to 203 3-34 (%)
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Key changes in New South Wales @ekenslandire;

i1 Areliability gap is forecast against the IRIMNew South Wales in 2026. This gap was forecast in the 2024 May
Updatebut not in the 2023 ESOO, and emergestly because othe revised demand distributions across key New
South Wales load centres at times of summer supply scarcity used since the May 2024 Update to the 2023sBS0O0.
AEMO has allowed for potential delays to committed and anticipated projects that are yet to reach final commissioning
milestones.

1 Reliability gap&n New South Walegreviously forecast in 20286 and 202&7 are no longer forecastue to the
revisedclosure date for the Eraring Power Station, from 19 August 2025 to 19 AugustResliability gap is forecast
in 202728 in New South Waldsllowing the advised retirement of Eraripgithough reliabilityrisks are shown to have
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reducedcompared to previous forecasthie to new generation and storagkevelopments and lower demand
forecasts Reliability outcomes in Queensland remain litnvoughout the first half of the horizan

1 Reliability outcomes from 20289 onwards are improved from previous forecasts in both New South Wales and
Queensland, largely due to reduced demdackcasts additional generation and storage projects which have
progressedand the inclusion of thélumeLinkransmission project, which better allovesipplyin southern New South
Wales and southern regionis reachdemand centres in New South Wales.

Figure 25 South Australia and Victoria expected USE, Committed and Anticipated Investments sensitivity in 2024
ESOO, Central scenario in May Update and 2023 ESOO , 2024-25 to 203 3-34 (%)
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Key changes in South Australia and Victar&a

i Forecastisks in 20245 have increased in South Australia and decreased in Victoria. @his isthe advised
mothballing of Torrens Island B1, Port Lincoln and Snuggery power stations in South Aasttladiaevised network
configuration in Victoria, which reduces risks across both regions, but allocates a larger portion of this risk to South
Australia.

i1 Since the 2023 ESOO, reliability riskSanth Australidnave increasedue to revisedlates for thefull capacity release
of Project EnergyConne8ttage 2South Australia has improved outcomes for the remainder of the horizort@ue
reduced demand forecasts as wellths inclusion of new projectsuch as th€00 MWHydrogen Jobs Plan hydrogen
generator(which has been included since the May Updakéannum BESS and Bungama Sgldich have been
included since tis 2024 ESO@pdanincreased level of committed VPP

i Victoriahas improved outcomes throughout the period duestaumber of factors includinglternative network
configurationsreduced demand forecastsost 202728, an increase in forecast DSP, increased availability on Basslink
and the inclusion of new projectsnce the 2023 ESCfdch as Melbourne Renewable Energy HidirobeValley BESS
and Horsham Solar Farm.
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4.1.4 Quantifying the additional capacity required to meet the reliability standard and IRM

AEMO has projected the additional capacity that would be required to reduce expected USE below the reliability standard
and the IRM. This additional capacity assessm&mbwn inTable 12and Table 13below:

91 Did not consider any reliability improvements that could be achieved with transmission developments, CER
coordination or DSP developments, or the impact of transmission limits on future generation development.

1 Considered each region separately and did not consider the likely reliability benefits of new capacity that is able to be
shared across regions utilising the expected capacity to transfer electricity across regions. Actual capacity requirements
may therefae be lower for some regions considering developments in neighbouring regions and the relative strength
of inter-regional transmission.

i The identified firm capacity requirements were assumed to be fully unconstrained and continuously available
throughout the entire year. Actual capacity requirements may therefore be greater considering potential generator
outages, energy limits and/or powsystem constraints.

i1 Examined the level of firm, dispatchable and continuously available capacity that would be needed to meet these
relevant standards. To achieve this requirement, firm capacity must be operable across the breadth of system
challenges that may lead to relidiby risks. While short duration batteries, for example, may provide some level of
firming capacity, the capability to service reliability risks of longer durations is needed to replace retiring dispatchable
capacity through longer and broader risk coverdlgat addresses these gaps.

Table 12 Reliability gaps and equivalent gaps against the IRM

202425 | 202526 | 202627 | 202728 | 202829 | 202930 | 203031 | 203132 | 203233 | 203334

New SouthWales 3,560
Queensland - - - - - -
SouthAustralia 200 - 230 - - - - - - 870
Tasmania - - - - - -
Victoria 10 - - 130 605 635 675 785 1140 1,505

Table 13  Reliability gaps and equivalent gaps against the reliability standard

202425 | 202526 | 202627 | 202728 | 202829 | 202930 | 203031 | 203132 | 203233 | 203334

New SouthWales 3,065
Queensland - - - - - -
SouthAustralia - - - - - - - - - 620
Tasmania - - - - - -
Victoria - - - - 20 20 65 165 450 870

To illustrate the contributions of various technologies to reducing expected USE, AEMO builaoalyss presented
aboveto provide indicative technology combinations that are forecast to reduce reliability risks to the reliability standard
and IRM. This extended analysis of the estimated additional capacity requirements:

i1 Didnot consider any reliability improvements that could be achieved with transmission developments, CER
coordinationor DSP developments, or the impact of transmission limits on future generation development.
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1 Consideed each region separately arid not consider the interegional benefits ofharingnew capacity. Actual
capacity requirements may therefore be lower for some regions considering developments in neighbouringaadions
the relative strength of interegional transmission

i Identified the capacity required assuming adequate transmission connectivity with fully unconstrained access to supply
the major demand centres within each region. Actual capacity requirements may therefore be greater considering
power system constraints.

1 Consideedthe reliability needs of the region for the year of study in isolation, without consideration for thetéwnyg
requirements of the region and the impact of owese of stored energy on future supply conditions. Over the longer
term, longer duration storges or energy generating plant may prove more effective at mitigating reliability risks that
emerge less frequently, but require prolonged dispatch.

Importantly, the estimata capacity requirements shown in this extended analysis does not provide a recommended
technology combination, or an optimal technology mix that will appropriately address the needs of the power system over
the reliability forecast or indicative reliabiiforecast period.

Table 14and Table 15show the additional capacity required to reduce the expected USE under the relevant standards for
New South Wales and Victoria in 2628 (F3 period for RRO purposes). Build ratios between VRE and storages were
assumed’ based on analysis of tH#024 ISP however may not be optimal in this application.

Table 14  Additional capacity required, considering a variety of technology combinations (in MW) to reduce
expected USE to the reliability standard and IRM, New South Wales 2027 -28

Technology type Reliability standard of 0.002% USE IRM of 0.0006% USE

1 Firm, unlimited capacity 55MW 570MW
2 Open cycle gas turbine (OC@T) 60 MW 630MW
3 2 hour storagé 140MW/280MWh 1515MW/3,030MWh
4 4 hour storage® 70 MW/280MWh 710MW/2,840MWh
5 6 hour storagé 60 MW/360MWh 600MW/3,600MWh
6 8 hour storagée® 55MW/440MWh 580MW/4,640MWh
7 Wind, and 100MW 920MW

4 hour storage 50 MW/200MWh 460MW/1,840MWh
8 Solar and 100MW 1,030MW

4 hour storage 50 MW/200MWh 515MW/2,060MWh
9 Wind, 90 MW 860MW

Solar, and 225MW 215MW

4 hour storage 45 MW/180MWh 430 MW1,720MWh

A. Assuming there is sufficient gas to operate the generator throughout potentigbéiis.
B. Assuming there is sufficient charge/storage to operate the storage throughout potential USE periods.

8 These ratios are 2:1 for VRE to storage in combinations 7 and 8 and 4:2:1 for wind to storage to solar in combination 9.
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Table 15  Additional capacity required, considering a variety of technology combinations (in MW) to reduce
expected USE to the reliability standard and IRM, Victoria 2027 -28

Technology type Reliability standard of 0.002% USE IRM of 0.0006% USE

1 Firm, unlimited capacity 130MW
2 Open cycle gas turbine (OC@T) N/A 145MW
3 2 hour storagé N/A 285MW/570MWh
4 4 hour storageé N/A 145MW/580MWh
5 6 hour storage® N/A 135MW/810MWh
6 8 hour storagé N/A 130MW/1,040MWh
7 Wind, and N/A 210MW

4 hour storage N/A 105MW/420MWh
8 Solar, and N/A 200MW

4 hour storage N/A 100MW/400MWh
9 Wind, N/A 190MW

Solar, and N/A 47.5 MW

4 hour storage N/A 95 MW/380MWh

A. Assuming there is sufficient gas to operate the generator throughout potential USE periods.
B. Assuming there is sufficient charge/storage to operate the storage throughout potential USE periods.

4.1.5 Forecast reliability gaps

Consistent with NER 4A.A.2, a forecast reliability gap ocoexpéictedUSE:
1 Exceeds 0.0006% of the total energy demanded in a region for a given financial year betwe@? 2024202728%,
1 Exceeds 0.002% of the total energy demanded in a region for a given financial year b2628&9 and 203334.

This section outlines any forecast reliability gaps, the associated reliability forecast components where relevant, and the
one-in-two-year peak demand forecast consistent with NER 4A.B.2 and NER #4.#n3es refer toAustralian Eastern
Standard ime.

In the reliability forecast (first five years), forecast reliability gaps occur in South Australiadi22@fd 202627 against
the IRM in Victoria irR024-25 and 202728 against thedRMand again in 20229 against the reliability standardnd in
New South Wales in 2@25 and 202728.

The reliability forecast components associated with these forecast reliability gaps are sumniafisdde 16

These reliability gappublishedfor RRO purposeseflectthe additional capacity requireth reduce annual expected USE
to the relevant standardf the capacity i400% available throughout all periods of the year

8 As per NER 11.132.2, which prescribes the IRM as the reliability standard until 30 June 2028.
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Table 16  Forecast reliability gaps

against the Interim Reliability Measure

Region Financial Year Reliability gap period| Likely trading Expected USE for thg Reliability gap (MW)
intervals gap period (GWh)

and reliability standard

New South Wales 202425 1 December 2024 3:00pm- 8:00pm, 0.64
28 February2025 WorkingWeekdays
2027-28 1 December 2027 3:00pm- 10:00pm, 1.22 570
29 February2028 Working Weekdays
South Australia 202425 1 January 202528 5:00pm- 9:00pm, 0.14 200
Felruary 2025 Working Weekdays
202627 1 January 202728 3:00pm- 10:00pm, 0.15 230
February2027 Working Weekdays
Victoria 202425 1 January 202528 4:00pm- 8:00pm, 0.21 10
February2025 Working Weekdays
2027-28 1 December 2027 3:00pm- 9:00pm, 0.30 130
31 March 2028 Working Weekdays
202829 1 January2029- 31 3:00pm- 10:00pm, 0.75 20

March2029 Working Weekdays
GWh: gigawatt hours

Reliabilityinstruments arealreadycurrent for the following periods:
T-3 instrument forweekdays between 1 December 2025 to 28 February 202&w South Wales.
T-3 instrumentfor working weekdays between 12 January 20263 March 2026 in South Australia.

T-3 instrument for working weekdays between 1 December 20281 March 2027 in New South Wales

== = = =4

T-3 instrument forworking weekdays betweeh December 2026 28 February 2@7in South Australia.
T-3 instrument for working weekdays between 1 December 20288 February 2027 in Victoria.

Based on the reliability gaps identified above, AEM@Gt request the AE® consider makindurther reliability
instrumentsas follows

1 A T3 reliability instrument for working weekdays between the period 1 December 2@87February 2028 iNew
South Wales.

1 A T3 reliability instrument fomworking weekdays betweethe period1l December2027¢ 31 March2028in Victoria

Asthe reliability forecasho longeridentifiesa reliability gagor New South Waleand South Australian the T-1 year of
202526, AEMOwill notify the AERNn accordance witiNERAA.C.5hat thesereliability gaps are no longer forecasto occur.

Indicative forecast reliability gaps

In the indicative reliability forecast (second five years), forecast reliability gaps occur in New South Wedes2031-32
to 2033-34, in South Australian 2033-34 and in Victoria in years from 20:830to 2033-34. In each of these years, each
NE 3 AeRpgcted USE forecast teexceed the reliability standard of 0.002%dotal energy demanded

The reliability forecast components associated with thiegkcativeforecast reliability gaps are summarisiedTable 17
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Table 17

Forecast reliability gaps against the reliability standard (MW)

Region Financial Reliability gap period Likely trading intervals Expected USE for the | Reliability gap
year gap period (GWh) (MW)

New South Wales 2031-32 1 December 203131 3:00pm- 11:00pm, Working 1.56
March 2032 Weekdays
203233 1 July2032- 31 July2032  6:00pm- 8:00pm, Working 0.06 265
Weekdays
1 DecembeR032- 31 3:00pm- 11:00pm, Working 1.65 265
March2033 Weekdays
1 June2033- 30 June 5:00pm- 8:00pm, Working 0.10 265
2033 Weekdays
203334 1 July 2033 31 August 5:00pm- 10:00pm, Working 0.13 3,065
2033 Weekdays
1 November 203330 All Hours, All Days 242.57 3,065
June 2034
South Australia 203334 1 June 203330 June All Hours All Days 1.80 620
2033
Victoria 202930 1 January®030- 31 4:00pm- 10:00pm, Working 0.78 20
March2030 Weekdays
203031 1 Januaryp031- 28 4:00pm- 9:00pm, Working 0.87 65
February2031 Weekdays
203132 1 Januaryp032- 29 4:00pm- 10:00pm, Working 1.08 165
February2032 Weekdays
203233 1 December 203231 4:00pm- 10:00pm, Working 1.65 450
March 2033 Weekdays
1 June 203330 June 5:00pm- 8:00pm, Working 0.13 450
2033 Weekdays
203334 1 July 203331 July2033  5:00pm- 9:00pm, Working 0.10 870
Weekdays
1 December 203330 4:00pm- 11:00pm, Working 3.44 870

June 2034

Weekdays

One -in-two -year peak demand forecast

In accordance witiNERAA.A.3 AEMO must specify the forecastie-in-two-year peak demand ithe reliability forecast As
agreed through consultation with industry, AEM@Iculates the onén-two-year demand forecadiy adjusting the5s0%
POE operational maximum demand forecpsivided inSection2.3to take into account variety of operational
considerations. The purpose of these adjustmeast® ensure that that value calculated for this purpose is on aflikdike
basis with demand as reported by AEMO operationally on anfiveite basis. The following formula applies:

Onein-two-year demand forecast = Forecast 50% POE maximum demand + forecast generator auxiliaries at time of
maximum demand, forecast demand flexibility (DSP and distributed aggregated storages) -min8fe tofive-minute
demand adjustmerif (reflecting that AEMO forecasts on a-80nute average demand basis, whitge-minute average
demand values may reach higher maximums).

8 Calculated as the average difference betweemiBute and 36minute maximum demands over the last three annual peak demand events.
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I 9 a h Q dn-tvaoyear peak demand forecast is listedTiable 18 alongside key adjustments that ensure the value is
comparable with demand as published operationally.

Table 18 A E MO 6ne -in-two -year peak demand forecast

Region Financial hLISNI GA2Y L € Auxiliaries Forecast 30-minute to Onein-two-year

year 50% POE maximum demand five-minute maximum | peak demand
demand flexibility demand adjustment | forecast

New South Wales 202425 13,278 +366 -156 +42 13,530
202526 13,436 +263 -154 +42 13,587
202627 13,593 +259 -144 +42 13,751
2027-28 13,755 +251 -124 +42 13,924
202829 13,777 +212 -183 +42 13,848

Queensland 202425 10,225 +419 -45 +32 10,631
202526 10,380 +476 -40 +32 10,847
202627 10,563 +478 -42 +32 11,031
2027-28 10,755 +401 -32 +32 11,155
202829 10,864 +377 -34 +32 11,239

South Australia 202425 2,975 +46 -32 +25 3,015
202526 3,028 +46 -26 +25 3,074
202627 3,108 +14 -18 +25 3,130
2027-28 3,161 +13 -27 +25 3,172
202829 3,180 +15 -23 +25 3,197

Tasmania 202425 1,704 +18 -1 +7 1,729
202526 1,722 +17 -1 +7 1,746
202627 1,730 +19 -1 +7 1,755
202728 1,731 +18 0 +7 1,756
202829 1,734 +18 -1 +7 1,759

Victoria 202425 9,578 +342 -136 +96 9,880
202526 9,677 +350 -128 +96 9,995
202627 9,894 +350 -120 +96 10,220
202728 10,008 +321 -122 +96 10,303
202829 10,141 +222 -115 +96 10,344

4.2 On-time delivery of projects improves reliability

The 2024 ESOCommitted and Anticipated Investmerssnsitivity applied an adjustment to the participasitbmitted

timing of project completion for projects not yet in commissioning phases. This is to reflect the average difference in
advised and actual completion dates observed in recent years, enshengdreased accuracy of ESOO reliability forecasts.
Delays wereapplied depending on the status of the project

1 WLY [/ 2YYAaaiamerfirciidqin thaS@nanii«d éarid Anticipated Investmemssnsitivitywith the submitted
full commissioning date advised by the developer.
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1 W/ 2YYAQ(GSReteddlayRirRtSe
date advised by the developer.

T W yiAOA LI weteRn@udedNiRtreCooniitied and Anticipated Investmerssnsitivityat the latter ofthe first
dayafter the F1 period for RRO purposes (1 July 2026 for this 2024 EB@@Ne year after the full commissioning
date advised by the developdf.the proponent ofan 'Anticipated'projecthad not yet advised full commissioning
date, the first day after theT-3 period for RRO purposegas used(1 July 2028 for this 2024 ESOO).

1 Wtdzoft AOf & |y ywerenstOnddeled ihINeogh@ited and Anticipated Investmersisnsitivity

Figure 26shows a box plot of differences between actual and advised full commissioning datesrfionitted projects

between 202122 and 202234. The box plot shows the distribution of outcomes observed, where the average outcome is
aK2gYy 0 BetweénhR02W2 ahd20224, committed projects hadn averagalifferenceof approximately eight
monthsbetween the advised andctualdate of commissioningompletion The graph also shows that new gas projects
advised full commissioning dates most accurately, although this is influenced by limited number of new gas projects. Solar
projects had the largest difference between advised and actual dates, with an averaige ofionths. The results show

that the treatment ofproject timing assumptionappliedin the Committed and Anticipated Investmersisnsitivityas per

the ESO@nethodologyremains prudent.

Figure 26  Box plot of d ifference s between actual and advised full commissioning dates for committed projects ,
2021-22 to 2023-24
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Solar Wind Gas Battery

To assess the impact on reliability outcomes if all developers deliver to their announced schedules, AEMO simulated an
Onttime Deliverysensitivity with the following assumptions applied:

1 Committed and anticipated generation and transmission projease applied at the full commercial use date advised
by the project developempt applying thedelaysassumed in the 2024 ES@ommittedand Anticipated Investments
sensitivity).

1  All otherassumptions aligned with theommitted and Anticipated Investmerssnsitivity described in
Section4.1.
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Figure 27shows theOntime Delivenysensitivity relative to th&Committed and Anticipated Investmergsnsitivity.

Figure 27 Reliability impact of on  -time delivery, 2024 -25 to 2033-34 (%)
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Key insights from this sensitivity, compared to themmitted and Anticipated Investmerssnsitivity, are:

T

Forecasteliability risks aréower in all regionsdue to the earlieassumeccommissioning of committed and
anticipated generation and storage projecfmrticularly in the first five years of the ESOO horizon.

In New South Walegthe sensitivity shows expected USE would fall below the IRM in-282#projects are delivered

to schedule. Expected USE outcomes in this sensitivity still remain above the IRM-28282ggesting that current

projects which are advanced sufficienfly2 Y SSG ! 9ahQa O2YYAGGSR ONRGSNRI | NB
and earlier (or additional) developments will be required to address risks in this year (as explored in other sensitivities).

In Queensland]ower USE is expected in the early years of the forecast due to earlier assumed commissioning of
generation and storage projects including Aldoga BESS Stage 1, Greenbank BESS, Kidston Pumped Storage Hydro
Project, Swanbank BESS, Tarong BESS, Ulinda B&rkiBEWestern Downs Battery. Expected USE is also lower in
2031-32 if Borumba is assumed to commission to its intended schelairg in this year of the forecast.

In South AustraliagxpectedUSE is forecast within the IRM in 2829, primarily due to the assumed dime

commissioning of Blyth BESS and Goyder South Wind Farms 1A and 1B. Expected USE still exceeds the-BRM in 2026
whenall units of Torrens Island B and Osborne Power Statieradvised to retire, although outcomes are improved in

this year relative to th&€€ommitted and Anticipated Investmersisnsitivity, due to the oiime inclusion of Clements

Gap BESS

In Tasmaniathe reliability outlook is for minimal USE under both themmitted and Anticipated Investmerasd
Ontime Deliverysensitivities.

In Victoria, USE is forecast within the IRM in 2628, with lower USE due to the earlier assumed commissioning of
generation and storage projects in time for the 2629 summer including Hawkesdale Wind Farm, Rangebank BESS
and Ryan Corner Wind Farm. USE remainsnvitté relevant standard until 20230 onwards in this sensitivity, at
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which point it exceeds the reliability standard and shows little variation fromCQbmmitted and Anticipated
Investmentssensitivity

Equivalentgaps calculated consistent with the reliability gaps presentefieiction4.1.4are shown below for th®©ntime
Deliverysensitivity.

Table 19  Reliability gaps and equivalent gaps against the IRM, On-time Delivery sensitivity (MW)
New SouthWales 3,580
Queensland - - - - - - -
SouthAustralia - - 140 - - - - - - 865
Tasmania - - - - - - - - - -
Victoria - - - 10 580 645 665 765 1,115 1,580

Table 20  Reliability gaps and equivalent gaps against the reliability standard , On-time Delivery sensitivity (MW)

202425 202526 202627 202728 202829 202930 | 203031 203132 203233 203334

New SouthWales 3,080
Queensland - - - - - - -

SouthAustralia - - - - - - - - - 620
Tasmania - - - - - - - - - -
Victoria - - - - - 25 65 155 435 930

4.3 Actionable transmission developments and the coordination of CER
significantly improve the reliability outlook

TheCommitted and Anticipated Investmergsnsitivity included only transmission developments that are existing, or
O2y&A&ARSNBR O2YYAGGSR 2N FYGAOALI GSRE Fa Of I a9 maddifoRtoA y !
GK2a$S (NlyavYraarzy LINP2SOGazr GKS wnwuwn L{t ARSYGAFTASR |
they should progress as soon as possible. Several of these projects are progressing under relevant jurisdictewaiks

(such as the New South Wales actionable projects being delivered under the New South Wales Electricity Infrastructure
Roadmap), and under the traditional RTframework. Should these projects progress as identified in the ISP, they have the
potential to significantly improve the reliability outlook, particularly in the second half of the ESOO horizon.

AEMO modelled aActionable Transmission and Coordinated 8&tRitivityto demonstrate the potential reliability
improvement of these additional transmission developments, alongside significant CER coordination and DSP uptake,
compared to theCommitted and Anticipated Investmerssnsitivity. The purpose of the sensitivity is to demonstrate the
importance of the actionable transmission developments for power system reliability, and the reduced requirement for
utility-scale solutions should these proceedsithedule alongside the timely development of all other generation,
transmission, DSP and CER coordination.

9 Seehttps://aemo.com.au/energysystems/electricity/nationaklectricitymarketnem/nem-forecastingand-planning/forecastineand-planning
data/transmissioraugmentationinformation.
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These are thenodelledactionable transmission developments identified in the 2024 ISP, and shdviguire 28%

1 Hunter-Central Coast RB¥etwork Infrastructure Project the intended network capacity for this project iSGW. The
REZ is to be developed in the region between and around Muswellbrook and Newcastle, and the northern areas of the
Central CoasfThis REZ infrastructure project is advised to be available frecember 2027.

1 Sydney Ring Soutfythis new 33V switching station irthe GreaterSydneyegion with new modular power flow
controllers at the new switching station, amelarrangemenof existing 330 kV lines 39, 76 and 77 into the new
switching station, is advised to be available from September 2028.

1 Hunter Transmission Projedt.0 (shown on the map as the Sydney Ring Naythjs project comprises a new 5¢¥
double-circuit line between new switching stations near Eraring and near Bayswater, two new transformers at Eraring,
500 kV connections between Bayswater and near Baisveaibstations and between Eraring and near Eraring
substations and associated substation augmentation work at Bayswater and Eraring. It is advised to be available in
December 2028.

1 Gladstone Grid Reinforcemergthis proposed upgrade to the existing transmission network in Gladstone,
Queenslandincludes a aw 275 kV high capacity doubkd&cuit line between Calvale and Calliope Rivebuilding
Calliope Riveg Larcom Creek 275 lahd Larcom CreekBouldercombe 275k¥s high capacity doublgrcuit lines,
and anew (third) 275/132 kV transformer at Calliope Riveradvisedin service date is March 2029.

1 Waddamana to Palmerston transfer capability upgradehis is a proposed upgrade to increase transfer capacity of
the existing network between Waddamana and Palmerston by 690 MW. Its advised in service date is July 2029.

1 Mid North SA REZ Expansiqithis would increase the capacity of the existing REZ from the current installed capacity
of 1.7GWto a proposed GW Its advised in service date is July 2029.

1 VNI Westc this is a new 500 kV doubtgrcuit transmission line to connect Western Renewables Link (at Bulgana) with
Project EnergyConnect (at Dinawan) via a substation near Kerang. The capacity release is advised to be fully available i
December 2029.

1 Marinus LinkSage 1¢ this 750 MW capacityndersea and underground interconnector between North West
Tasmania and the Latrobe Valley in Victisiadvised to be available in December 2030.

1 New England RBE¥etwork Infrastructure ProjectStage ¢ this stageincludes four new substation hubs (Central Hub
500/330 kV, Centrabouth and North Hubs 330 kV capable of future expansion to 500 kV and East Hub 330 kV
switchyard) and a combination of 500 kV and 330 kV doaiotaiit transmission lines (BayswateCental Hub 500 kV
line, CentralSouth Hubg Central Hub and Central HaliNorth Hub 500 kV line operated at 330, lavid a Central Huh
EastHub 330 kV line) to unlock 2.4 GW of transfer capacity for New England REZ. The project is advised to be available
in June 2031.

1 Queensland SuperGrid Souththis upgrade and extension, linking Central and South Queensland energy grids
includes the Borumba connectigtwo 500kV transmission lines around 140 kilometres in lepgtidthe Southern

9 HumeLink was specified as actionable in the 2024 ISP but is now considered anticipated and was modelled in the 20@#hBEBEMand Anticipated
Investmentsensitivity.
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Queensland and Central Queensland connecfmre 500kV transmission line around 290 kilometres in lengthis
advisedto be available in September 2031

1 Marinus Link Stage 2 this second 750 MW capacity undersea and underground interconnector betweenwegh
Tasmania and the Latrobe Valley in Victoria is advised to be available in December 2032.

1 QNI Connect this isa proposed330 kV doubleircuittransmission line that would connect the New England REZ
Transmission Link to Queenslatiidis advisedto releasecapacity inviarch 2033.

1 New England RBE¥etwork InfrastructureProject Stage ¢ this stageto further increasdransfercapacity between
New England REZ and Bayswabe® GW includes expanding Northern and Central Sddttbas part of New England
REZ Network Infrastructure Stage 1 to 500/330 kV substations, a new dartl@ 500 kV line between Central South
Huband Bayswater andonverting the operation of Central Hub to Centgaluth Hub and Central Hub to North Hub
linesfrom 330 kV to 500 kV. It is advised to releaseac#y in June 2033.

This sensitivity also included transmission projects that materially influence reliability but are smaller in scale than the
above actionable transmission developments. Given their smaller scale, they do not progress through actionable
frameworks but are ppgressing through other relevant regulatory processes.

The additional transmission developments included in this sensitivity are:

1 Western Melbourne Metroproject this involves smallescale projects that address a variety of limitations on 220 kV
and 500 kV transmission infrastructure between Geelong, Moorabool, Deer Park and Kegl@roject is assumed to
release capacity by July 2028.

i1 EasternMelbourne Metro project¢ this involves smallescale projects that address a variety of limitations on 220 kV
and 500 kV transmission infrastructure between Hazelwood, Yallourn, Cranbourne, Rowville, Ringwood and
TemplestoweThe project is assumed to release capabityduly 2030

92 For the 2024 ESOO, AEMO modelled the easterly route for Queensland SuperGrid South aligned with the latest informatiiore aif tmedelling.
On30 July 2024, Powerlink issued an update for SuperGrid South moving the route to the west and noting Baatimba connection will be built
at 275kV.
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Figure 28 Map of network investments  considered in the Actionable Transmission and Coordinated CER  sensitivity
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In this sensitivity, the following assumptions were applied:

1 Committedand anticipated generation and transmission projegtre applied at the full commercial use date advised
by the TNSP or proponents responsible for fiveject ddivery and/or developmenwithout the application of delays
(consistent with theOntime Deliverysensitivity inSection4.2).

1 Actionableand othertransmission developmentsereincluded at the full commercial use date advised by TINSP or
proponents responsible for thproject delivery and/or development

1  Whileactionable transmission developmenigere applied consistent with the 2BRISP, the additional generation and
storage developments projected as necessary by theviSEnot included in this sensitivitysignificant opportunities
to improve the reliability outlook therefore exist if generation and storage developments are delivered to complement
actionable transmission developments (as may be expected considering various policy drivers such as trenfiéderal
jurisdictional renewable energy targetsdescribed further irSection4.4).

i1 CERoordination and demand flexibility growth DSP, VPP and V2G projectiamse applied, in addition to the
existing and committed DSP, VPP and V2G developments considereddarttmitted and Anticipated Investments
sensitivity.

i1  All otherassumptions aligned with theommitted and Anticipated Investmersisnsitivity described in
Section4.1.

Figure 29%hows the resultsf the Actionable Transmission and Coordinated §&Ritivityrelative to theCommitted and
Anticipated Investmentsensitivity.

Figure 29  Reliability impact of actionable transmission, CER coordination and DSP developments under on -time

delivery of committed and anticipated generation and storage developments, 2024 -251t0 2033-34 (%)
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Key insights from this sensitivity are:

i1 Forecast expected USE is lower in all regions due to the earlier commissioning of committed and anticipated generation
and storage projects, the increase in transmission capganity the additional demand flexibility.
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1 Consistent with findings from the 282SP and th€ommitted and Anticipated Investmerssnsitivity additional
generation and storage investments, beyond those that are committed or anticipated, are required to ensure reliability
within the relevant standards; however, the transmission developments in this sensitivity provide increased capability
to share resources between regions, lowering the reliability risks relative t@tHéme Deliverysensitivity

1 InNew South Walesthe sensitivity shows reliability risks under ttfRMuntil 202728, and significantly lower reliability
risks over the ESOO horizon.

- Reliabilityrisks are lower relative to th€ommitted and Anticipated Investmerssnsitivity due to the inclusion of
additional CERoordinationand the modelled o#time delivery of all included generation and storage projects

- Expected USE continues to exceed the IRM in 28fbllowing the advised retirement of Eraring Power Station,
although risks are lower than the reliability standard due to the Sydney Ring South transmission project which will
allow generation and storage projects already considered infbmmitted and Anticipated Investmerssnsitivity
to gain access to the major demand centres of Sydney, Newcastle and Wollongong.

- In 202829, the Hunter Transmission Project was assumed to commission, reducing expected USE relative to the
Committed and Anticipatethvestmensg sensitivity in the following years, due to further improving transfer
capabilities to the major demand centres of Sydney, Newcastle and Wollongong.

- In 203334, reliability risks significantly increase due to the retirement of both Bayswater and Vales Point power
stations as in theCommitted and Anticipated Investmerssnsitivity and theOntime Deliverysensitivity

1 InQueensland the sensitivity shows USE within tredevantreliability standard over the entire horizowijth all
expected USE outcomé&swer than theCommitted and Anticipated Investmerssnsitivity The lower reliability risk is
due to the ontime delivery of all included generation and storage projects, increaseddinatedCER developments,
and additional intesregional capacity sharing enabled by a more interconnected NHkte is a significant reduction
in expected USE in 203P due to the assumed commissioning of Borumba during that year; it was assarbed
delayed to 203233 in theCommitted and Anticipated Investmerssnsitivity.

i1 InSouth Australiathe sensitivity shows lower levels of expected USE that remain withireteeantreliability
standardapart fromin 202627 and 20334.

Reliability risks are lower than tf@ommitted and Anticipated Investmerssnsitivity due to theassumedn-time
delivery of all included generation and storage projects, and the additionatiatgonal capacity sharing enabled
by a more interconnected NEWIith the additional actionable transmission projects

- Expected USE outcomes are beneath the IRM in 2624 this sensitivity.

- In 202627, reliability increases above the IRM as all units of Torrens Island B and Osborne Power Station have
advised an expectation to have retired.

- In 203334, expected USE increases due to the retirement of Vales Point and Bayswater in New South Wales.

1 InTasmaniathe reliability outlook is for minimal USE under both themmitted and Anticipatethvestmens
sensitivity and this sensitivity.

i1 InVictoria, the sensitivity shows reliability risks under tledevantreliability standardhroughout the horizonwith
risks lower than th&€Committed and Anticipated Investmerssnsitivity
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- Reliability risks are forecast within the IRM in 2&54in this sensitivity, due to the assumed-time delivery of
generation and storage projects including Hawkesdale Wind Farm, Rangebank BESS and Ryan Corner Wind Farm.

- Between 208-26 and 20Z-28, reliability riskontinue to belower relative to theCommitted and Anticipated
Investmentssensitivitydue to the inclusion of additional CERordination and the modelled o#ime delivery of all
included generation and storage projects.

- From 20289, when Yallourn Power Station is expected to have retired, current limitations impacting transmission
capability within thewestern side of thé00/220kV Melbourne ring in Victoriwere assumed to be addressed by
smallscale transmission projects currently being investigategart of the Western Metro RIT. Reliability risks
increaseat this point due to the retirement of Yallourn, however thdsescast reliability riskare considerably
lower than theCommitted and Anticipated Investmerssnsitivity(and lower than if only the forecast CER is
coordinated.

- In 202930, VNI Wesis advised to release capagityhich improves reliability outcomes in Victoria. While the new
transmission linkvasmodelled to be available, the development of further generation along the transmission
corridorthat is not already identified as committed or anticipated wes, thereby understating the potential
reliability impact of this development.

- In 203031 and 203233, stages 1 and 2 of Marinus Link respectively are advised to commission, improving reliability
further. While these new cablesere modelled to be available, the development of further generation in Tasmania
wasnot, potentially understating the potential reliability improvement of these developments.

Equivalentgaps calculated consistent with the reliability gaps presentesieiction4.1.4are shown below for the
Actionable Transmission and Coordinated §&tRitivity

Table 21  Reliability gaps and equivalent gaps against the IRM , Actionable Transmission and Coordinated CER
sensitivity (MW)

202425 | 202526 | 202627 | 202728 | 202829 | 202930 | 203031 | 203132 203233 | 203334

New SouthWales - 2,615

Queensland - - - -

SouthAustralia - - 110 - - - - - - 510

Tasmania - - - -

Victoria - - - - 430 45 - - - 180
Table 22  Reliability gaps and equivalent gaps against the reliability standard , Actionable Transmission and

Coordinated CER sensitivity (MW)

202425 202526 202627 202728 | 202829 202930 | 203031 203132 203233 203334

New SouthWales - 1,890
Queensland - - - - -
SouthAustralia - - - - - - - - - 185
Tasmania - - - - -
Victoria - - - - -
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4.4 Federal and state generation development schemes have the
potential to address the majority of longer -term risks

Numerous federal, state and territory government schemes and programbeing implemented to further incentivise or

directly fund additional generation and storage developments in the NEM. Schemes typically focus on dispatchable capacity
needs, or renewable energy developments. The 2024 ES@@nitted and Anticipated Investmerssnsitivity, presented
inSection4d.,A y Of dzZRSR 2yf & GK2as$S 3ISyYySNrdAz2y |yR ad2Nl3S LINB2SO
O2YYA&aaA2yAy3IQY WO2YYAGGISRQ 2 NdesHot gpliaitl) dohdidér SdRinabd2vElypnanks S y i
that may arise as a result of federal, state or territory programs.

TheFederal andate Schemesensitivityapplied these additional dispatchable generation and storage projects, alongside
forecast growth in CER coordination and DSP uptake and actionable transmission developments.

While developments to meet various government renewable energy targets have the potential to further improve
reliability, those developments were not considered in these sensitivities, unless specific projects have been awarded
government tenders. Given #t many of these renewable energy targets do not provide specific geographical or
technological requirements (other than the capacity needs to rely on a renewable form of generation), AEMO considers it
premature to consider the reliability impacts of thesggets at this time in this sensitivity, as the specific location and
technology is crucial in then assessing the reliability impacts of the overall scheme.

Schemes and programs considered in these two sensitivities therefore do not reflect the full extent of the support
anticipated by these schemes, but include:

1 TheARENA.arge Scale Battery Storage Funding Rogrildis supplied conditional funding to eight grtale battery
projects across Australia, which are expected to be operational by 2025. While these projects have received conditional
funding, only some of the projects have progressed sufficiently to pass linarg commitment criteria to be
considered in theCommitted and Anticipated Investmerssnsitivity. This sensitivity considered all announced
projects.

1 TheNew South Wales Infrastructure Investment Objectives (110) Refarthis includes an implementation plan for
conducting competitive tenders for the 110 Development Pathwéyawarded projects not already considered
committed or anticipatedvere included in this sensitivity

- Four 110 tenderbave now been successfully completdtis includesa firming infrastructure tender, which
included additional funding from the Federal Government as part @@agacity Investment Schenfdiscussed
further below)

- The pathway includes the construction of 2 GW of ldngation (eight or more hours) storage by 2030, of which
50 MW was awarded in the first tender and 524 MW was awarded in the third tender (the second tender did not
include any long duration storage pgeats).

- While the 11O Development Pathway includes further development of VRE generators, these were not included in
this sensitivity.

93 Seehttps://aemoservices.com.au/publicatiorend-resources/infrastructureénvestmentobjectivesreport.
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1 TheQueensland Energy and Jobs Plathis will fund new dispatchable investments, including the Swanbank BESS and
the Borumba Pumped Hydro Project (both of which are already considered as anticipated, and were included in the
Committed and Anticipated Investment outlook), and a hydregeady gas peaking power station at Kogan Creek to
be commissioned by June 2026.

1 TheSouth Australia Hydrogedobs Plarg this plan will fund a 200 MW greerytirogenpower station, to be
operational by December 2025, alongside hydrogen electrolyser and hydrogen storage projects near Whyalla. This
project is considered anticipated and thus was already included iiCtremitted and Anticipated Investments
sensitivity (subject to development delay assumptions only inGhenmitted and Anticipated Investmerssnsitivity).

i1 TheVictorian Renewable Energy Target Auctiorm this has funded six projects to bring forward @28V of new
renewable generation capacity and 365 MW/600 MWh of new battery energy stovdigide these projects have
received funding, only some of the projects have progressed sufficiently to meet relevant commitment criteria to be
considered in theCommitted and Anticipated Investmerssnsitivity, while this sensitivity considered all announced
projects.

i Thefirst stage tender of th&€apacity Investment Scheme in South Australia and Victarihis will fund the
development of an indicative amount of 600 MW of generation or storage, with an indicative duration of four hours,
making 2,400 MWh.

In this sensitiviy, the following assumptions were applied:

i1 The schemes listed above were applied at the dates envisioned by the schemes. Where a specific recipient has not
been announced, the projects were assumed to be developed with unconstrained access to major demand centres, on
the basis that the generatorsiliveither connect to strong and available parts of the electricity network, or appropriate
transmission developments will accompany the generation and storage projects. For storage projects, the minimum
storage duration was applied.

i1 For schemes that have not yet awarded recipients, the recipient was assumed to be additional to those already
considered in theCommitted and Anticipated Investmerssnsitivity.

1 Committed and anticipated generation and transmission projects were applied at the full commercial use date advised
by the project developer (consistent with ti@ntime Deliverysensitivity inSection4.2).

i Actionable transmission developments were included at the full commercial use date advised by the project developer
(consistent with theActionable Transmission and Coordinated €& Ritivityin Section4.3).

1 DSP, VPP and V2G projections were applied in this sensitivity, in addition to the existing and committed DSP, VPP and
V2G developments that were considered in ttemmitted and Anticipated Investmerssnsitivity.

1  All other assumptions aligned with tl@mmitted and Anticipated Investmerssnsitivity described in
Section4.1.

There remain numerous other government schemes in development that have the potential to bring forward this pipeline
of proposed projectsin addition to the schemes included in tRederal and State Schenmmnsitivity,which will further
address the residual reliability risks forecdstit have not been included in thésalysis These schemes include:

i1 Further developments as part tife federal Capacity Investment Scheme, which seeks to unlock at |&AAt 6f
dispatchable power (beyond the first stage tenders, whichdtzeen included).

© AEMO 2024 | Electricity Statement of Opportunities 85



Reliabilityassessments

Further developments as part of the New South Wales Electricity Infrastructure Roadmap.
Further developments as part of the Queensland Energy and Jobs Plan.
Further developments as part of the Victorian Renewable Energy Target, Storage Target, and Offshore Wind Policy.

Developments to meet the Tasmanian Renewable Energy Target.

== = = =4 =

Further developments to support the Federal Governni&@iebmmitment to increase renewable energy generation to
82% of NEM supply by 2030.

Figure 30shows the resultef the Federal andstateSchemesensitivity, relative to th&€ommitted and Anticipated
Investmentssensitivity.

Figure 30 Reliability impact of federal and state generation development schemes, 2024 -25t0 2033-34 (%)
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Key insights from these sensitivities are:

1 Forecast expected SE is lower in all regions due to the earlier commissioning of committed and anticipated generation
and storage projects, the increase in transmission, generation and storage capacity, and the additional demand
flexibility.

i1 Forecast USE is within the relevant reliability standard in all regions across the horizon, except for New South Wales

exceeding the IRM in 20228 and the reliability standard in 20331.

i1 Consistent with the findings frotie 2024 ISRNnd theCommitted and Anticipated Investmerssnsitivity additional
generation and storagmvestments, beyond those that are committed or anticipated, are required to ensure reliability
to adequately replace announced retirements.

1 InNew South Walesoutcomes show reliability risks within the relevant reliability standard alleyears of thénorizon
apart from 202728 and 203334.
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- In 202-25, reliability risks are lowethan the Committed and Anticipated Investmerssnsitivitydue to the
modelled ontime delivery of all included transmission, generation and storage prqjaots are reduced below
the IRM.

- In 202526, there is further reliability benefit due to the assumed completion of projects awarded tenders under the
first and second IO tenders, as well as forecast increase in CER coordination.

- In 202728, a reliability gap against the IRM is forecast due to the advet@gément of Eraring Power Station,
despite improvement due to projects constructed under the 110 tenders assumed to come online before this date.
Further stages of the New South Wales roadmap or Capacity Investment Sefeeareot included in this sensitivity
and have the potential to address this risk, if they are suitably progressed in advance of the identified risk.

- Outcomes improve from 20289 due to the completion of Showy 2.0 and Liddell BESS and the inclusion of forecast
growth in coordinated CERhe Hunter Transmission Project was also assumed to have commissioned in this year.

- In 203334, reliability risks significantly increase due to the retirement of both Bayswater and Vales Point power
stations.

1 InQueenslandreliability risks are forecast within tirelevantreliability standards throughouthe horizon.Expected
USE is lower thatihe Committed and Anticipated Investmersisnsitivitydue to the modelled ofiime delivery of all
included generation and storage projecferecast increases in CER coordinatitie, development of the Kogan Creek
gas turbine, and the enhanced ability of available generation in New South Wales to provide additional capacity in
times of supply scarcity.

1 In South Australia reliability risks are forecast within threlevantreliability standar@ throughoutthe horizon.
Expected USE is lower th#re Committed and Anticipated Investmerssnsitivitydue to the modelled o#ime
delivery of all included generation and storage projefdsecast increases in CER coordinatite, initial Victoriag
South Australia tender as part of tiederal Capacity Investment Schepaad the enhanced ability of neighbouring
regions to provide additional capacity in timessofoply scarcity.

1 InTasmaniathe reliability outlook is for minimal USE under both themmitted and Anticipated Investments
sensitivity and this sensitivity.

1 InVictoria, this sensitivity shows reliability risks within tredevantreliability standard throughout the horizon
Reliability risks are lower relative to tt@ommitted and Anticipated Investmerstsnsitivitydue to the modelled
on-time delivery of all included transmission, generation and storage projects, projects funded by the Victorian
Renewable Energy Target Auction 2 andithigal Victoriag South Australia tender as part of tliederal Capacity
Investment Schemecoordinated CER development, and actionable transmission projects such as Marinus Link and
VNIWest.

Equivalentgaps calculated consistent with the reliability gaps presentefeiction4.1.4are shown below for thé&ederal
and State Schemeensitivity.
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Table 23  Reliability gaps and equivalent gaps against the IRM , Federal and State Schemes sensitivity (MW)

202425 | 202526 | 202627 | 202728 | 202829 | 202930 | 203031 | 2031-32 | 203233 | 203334

New SouthWales - 2,035
Queensland - - - - = o - - - -
SouthAustralia - - - - S = = - - -
Tasmania - - - - - S = 5 - -

Victoria - - - - = = - - - -

Table 24  Reliability gaps and equivalent gaps against the reliability standard , Federal and State Schemes
sensitivity (MW)

New SouthWales - 1,185
Queensland - - - - - = - - - -
SouthAustralia - - - - - = o - - -
Tasmania - - - - - = o - - -

Victoria - - - = = = - - - -
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5 Reliability risks in the next year

This chapter discusses reliability risks in 202425 as forecast in the Committed and

Anticipated Investments reliability forecast. AEMO will seek to mitigate these risks

through prudent preparations for summer including appropriate procurement of off -

market measures, such as IRR and RERT

Power system reliability risks are characterised by the infrequent forecast occurrence of USE in circumstances when factors
combine to tighten the balance between available supply and demand. In the coming year, there aoéirigkéintary

load shedding in all mainland regigngith risks in New South Wales, South Australia and Victoria forecast above the IRM.
The factors which contribute to forecast supply shortfall conditions are:

1 Themagnitude ofmaximum demandwvhen coincident consumer behaviour in response to high temperatures results in
large increases in demand, the number of high demand periods and the coincidence of peak demand conditions in
connected regions.

i1 The degree to whicldemand flexibility and CEBan offset underlying demand.

1 Low wind availabilityat the time of high demand. The contribution of solar generation at the time of maximum
demand is already low, as peaks are occurring in the early evening.

1 Theavailability of scheduled generators to meet demand, including the implestheduled generator unplanned
outages

i1  The availability of battery storage, and tHegree to which batteries are chargdad advance of supply scarcity events.
For longer duration peak demand events, battery storage duration will also influence the capability for battery projects
to mitigate reliability risks.

1 Theavailability of fuel and waterfor use in generation (this is explored in the EAAP, publishE€thapter6).

5.1 Reliability risks in the reliability forecast are above the IRM in New
South Wales, South Australia and Victori a

The reliability outlook for the coming summerthe Committed and Anticipated Investmerssnsitivityshows risks above

the IRM in New South Wales, South Australia and VictBigaire 31shows theCommitted and Anticipatethvestmens
sensitivity forecast of expected USE, compared to the Central scenario in the 2023 ESOO May 2024 Update to the 2023
ESOOQ, for all NEM regions for the coming year.

© AEMO 2024 | Electricity Statement of Opportunities 89



Reliability risks in the next year

Figure 31  Expected USE, all NEM regions, Committed and Anticipated Investment s sensitivity, 2024 -25 (%)
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The nature of the reliability risk varies by region:

i1 BothSouth Australisand Victoria have forecasteliability risk above the IRM. I8outh Australiathe forecastreliability
risk for 202425 has increased relative to tiay 2024Update to the 2023 ESOD Victoriathe forecastreliability risk
for 202425 has decreased relative to tivay 2024 Update to the 2023 ESOO

- Reliabilityrisks in Victoria and South Australia often occur at coincident times and vary subject to generation
availability across both regions. Foreceasks across both regions increased in May 2024 Update to the023
ESOQelative to the2023 ESOQue to the advised mothballing of Torrens Island B1, Port Lincoln and Snuggery
power stations in South Australia.

- Inthe 2024 ESOO, the balance of reliability risk across Victoria and South Australia has changed since the 2023
ESOO and its May 2024 Update, due to new storage commitments in Melbourne that have allowed alternative
network configurations to be applied beeen the Latrobe Valley and Melbourne at times of high demand, which
help reduce total risks across both regions.

- These alternative network configurations allow direct access from Latrobe Valley generators to Melbourne via the
220kV network, reducing flows on the 58¥ network, and subsequently reducing flows othex 500 k\Heywood
interconnectortowards South Australia.

- While reliability risksare now forecast higher in the South Australian region due to these changed flows, most risks
remain shared between both regionand developments in either regions may therefore improve reliability
outcomes in both regions

1 InNew South Walesthe forecast reliability risk for 20225 is forecast to be greater than the IRM.

- The forecasteliabilityrisk in New South Walés similar to that forecast in th®lay 2024 Update to the 2023 ESOO
This reliability risk emerged in thday 2024 Update to the 2023 ES@Gk to a revision to improve the distribution
of consumer demand in the New South Wales region at times of peak demand included in the ESOO model.

1 InQueenslandand Tasmaniareliability risks are forecast within the IRM.
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As shown irChapter4, if generation and storage developments commission at the timeframes advised by each developer,
rather than with the assumed delays AEMO applies forGbemitted and Anticipated Investmerssnsitivity, then
reliability risks have the potential to be managed within the IRM in all regions for-2824

5.2 Unserved energy remains possible in all mainland regions

The 2024 ESO&pplied a Monte Carlo simulation methodologydimulate the likelihood of USE considering the various
statistical likelihoods of generator unplanned outages, alongside 14 years of weather condiiaf4 { to 202324) that
influence the associated availability of VRE resources and the conditions that drive peak demand. The forecast approach
was applied to each forecast maximum demand and reference year, creating statistically robust results which capture the
impact of uncertainties around key parameters.

I $gSAIAKGSR F@SNI3IS 61L& | LILXASR (2 G(GKS&aS az2yidS /FNIXI2 &aiy
year4. Within the simulations, there are combinations of inputs that lead to USE events in all regions, however the
probability of these events varies between regions, and over time.

Expected USE, being the average of many possible outcomes, is forecast above the IRM for New So@bwales,
Australia and Victoria for the coming ye#vhile the expected USE is over the relevant standard, this does not guarantee
that a USE event is going to happeim fact, the most likely outcome is for there to be sufficient supply to meet the peak
demand. Conversely, other regions that are not fostaaser the IRM are not immune to reliability risks, although events
may be less probable.

As an exampldrigure 32shows aubble plotof the distribution of USE outcomdisat are forecast in South Australia for

the 2024-25 summer, under a neutral/unknown climate outlook (that is, by considering all historical reference years
equally). ltincludesthe total USE duration and average depth in each simulafidve area of each bubble represents the
probability of an outcome in the neighbourhood of that poiAnalysis for all regions is availabledjppendices AJAS.

The figureshows that:

1  The most likely outcome for the coming summer is that no USE events will occur in South Australia. This outcome is
83% probable and is represented by the large circle atitbhersection of zero USE hours and 0% USE depth, as a
measure of the proportion of average regional demand. The remainder of simulations, which are colle@vely 1
probable, are represented by the other bubbles on the chart.

1 Should USE occimr the simulationsit is most likely tde forecastfor between one hour and three hours and be of an
average USE magnitude equivalent to between 5%3%36l of average regional demand. Within each event, larger
magnitudes of USE than the average may occur during the duration of the event.

1 There is a very low probability for UEbe forecasias deep a$8% of average regional demand, or as long4ofal
hours, which may occur over multiple individual USE events, for exaanplesfour different eveningsThese
outcomes each represent the result of a single annual simulation, with an estimated probability of approximately
1-in-4,600.

% AEMO calculates expected USE using 10% POE, 50% POE, and 90% POE maximum demand outcomes. 10% POE and 50% POHgbtecbates are we
30.4% and 39.2% respectively, with the remaining 30.4% weighting assigned to 90% POE outcomes with zero USE assumed.
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i1 Bubbles within the grey section represent individf@aecastUSE outcomes that each exceed the reliability standard

of 0.002% USE. ThefmeecastUSE outcomes are collectivél¥%o probable in the coming year in South Australia.

Figure 32  Forecast USE duration and depth in South Australia, = Committed and Anticipated Investments  sensitivity ,
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Should 10% POE demand conditions occur in the coming summer, the probability of USE intatds@&showsthe
probability of any USE outcome occurring, and the probability of a larger USE odtcomadl NEM regions for 2026.

Table 25 Probability of USE in 2024 -25 by NEM region

Region Probab|l|ty of any USE Probability ofa largerUSEoutcome, above the reliability standard

Under all maximum Under 10% POE demand | Under all maximum demand Under10% POBemand
demand outcomes conditions outcomes conditions

New South Wales 36% 75% 17% 43%
Queensland 16% 41% 4% 11%
South Australia 17% 54% 14% 43%
Tasmania 0% 0% 0% 0%
Victoria 20% 63% 10% 33%

In addition to the reliability risks described above, numerous factors excluded from ESOO modelling may further impact

consumeroutcomes in operational timeframes. These include:

f  The risk of abnormal transmission system conditigtisK S 9 { hh | LILJX AS& | WwaaadsSy y2Nx)
availability, where the transmission system in each region is presumed to be available and in full working order. Likely

and regular occurrereof security and reliability incidents on the regional transmission systems can have a prolonged

impact on the ability for generation to be transmitted to meet customer needs.

9% When expected USE is forecast at the IRM of 0.0006% USE, a larger USE outcome (among the many individual outcomes sjpiatted)0%
probable. A larger USE outcome is assessed as an individual USE outcome above the reliability standard d8B.002% U
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1 The risk that fuel availability is more limited than foreseen by participants, affecting generator operational capapilities
the ESOO forecast was developed based on assumptions of fuel availability submitted by participants, which project
adequate fuel spplies during periods of high demand. The EAAP, publish@tapter6, includes scenarios that assess
the potential impact of water and fossil fuel supply shortfalls.

1 The availability and use of affiarket reserves to avoid or minimise actual USE events, such as RERT, as described in
Section5.4 below.

Collectively, these factors may lead to conditions that challenge the operation of the power system. The tail of the USE
distribution ¢ the small probability of extreme outcomesmay therefore be a useful indicator of possible reliability risks,
beyond the single USE (%) outcome that the ESOO reports.

5.3 The availability of wind generation at times of high demand is a major
factor influencing the risk of USE

AEMOF LILJE ASa KAAG2NAROIf WNBFSNBYyOS @8SINBQ Ay (4KS 9{hh Y2R¢
power system, in different locations and across all times of the day and year. Weather conditions impact forecasts

differently because of thie effect on wind generation, solar generation, consumer demand patterns, high temperature

periods for thermal plant deratings, and some transmission line ratings (those with dynamic line ratings).

The 2024 ESOO applied 14 reference years (from financial yea1l2aGh@ugh to 202234), each of which have different
combinations of peak demand timing, wind and solar availability, and other power system weather impacts.

Figure 33hows the level of expected USE forecadtittoriafor 2024-25 based on each of the historical reference years
modelledas an example of the variance that may exist depending on renewable generation avaifahiligo shows the
average capacity factor of Victorian wind generators during forecast Victorian USE p®daddton in expected USE is due
to the relative contribution of VR@uring times of high deman@mostly wind, as peak demand typically occurs after
sunset) the level of coincidence imghdemand between regions, or the length of time that consumer demands were at
near-peak levels during each of the reference years. The fighosvsthat:

i If the weather conditions associated with the 2610, 201112, 201213, 201314, 201415, 201718 or 201819 years
were to reemerge next summer, expected USE would be higher than the IRM, meaning the occurrence of high demand
and low generator availability would likely lead to involuntary load shedding. These reference years have weather
patterns leading to conditionthat have high evening demands (when solar generation is low) often in multiple regions
which coincide with lower wind speeds creating aajer risk of supply shortfall.

1  If the weather conditions associated with the 2616, 201617, 201920, 202621, 202122, 202223 and 20234
years were to reemerge next summer, expected USE would be belowRi, suggesting that wind availability at time
of high demand in these reference years is likely to be higher. For example:

- Theaveragecapacityfactor or output of all Victorianwind farmsduring forecast Victorian USE periods is between 8
33% of their maximum output across the different reference years.

- The years where wind availability is hightstd to have the lowest reliability risks.

9% Similar variances exist in all regions, to varying extent depending on the tightness of supply versus demand, the pexfeagorable generation,
and the geographical concentration of the renewable resources.
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- Inyears where wind output is lower, higher reliability risks can be observed, however other factors continue to
contribute including the shape of daily demand, the shape of daily wind availability, variation in availability across
regions and generator ahtransmission outages.

The 2024 ESOO included the most recent 2023eference year, which shows lower levels of reliability risk compared to
the average of other reference years.

Figure 33  Impact of weather reference years on expected USE in Victoria 2024-25 (%)
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5.4 Risk mitigation and summer readiness

As described isection5.2, expected USE in this ESOO is an annual average representation of the risk of load shedding,
using a range of statistically variable inputs. However, the actual occurrence of load shedding in a given year can be lower
than or higher than the relevant relbility standard, and can be considerably higher than the standard if particular
combinations of weather events and outages occur.

Operationally, AEMO needs to be prepared to manage the power system under all reasonable and plausible operating
conditions, and establishes a comprehensuenmer readiness prograto mitigate reliability risks ahead of the risk period,
including

i1 Asin previous years, AEMO will collaborate with industry to identify the preparedness of the system for summer, and
operational options to mitigate these risks. AEMO is working closely with generators and TNSPs to ensure outages are
co-ordinated and esseial work is completed as required.

1 AEMO can mitigate some of the supply adequacy risks with the use of supply scarcity mechanisms such as Interim
Reliability Reserves (IRR) and RERT, where appropriate.
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6 Energy Adeguacy Assessment Projection

The EAAP forecasts electricity supply reliability in the NEM over a 24 -month outlook
period, complementing the ESOO reliability assessments by providing a focus on the
impact of energy constraints on reliability.

AEMO publishes the EAAP in accordance with NER 3.7C. Inputs and assumptions align with the ESOO reliability forecast (s
Chapter4), but provide additional insights on energy limitations using scenarios defined in the EAAP Giidelites

information provided by market participants. Potential energy constraints include water availability for hydro generation

and as cooling water for thermal generation during drought conditions, and constraints on fossil fuel supply.

Consistent with the EAAP principles, EAAP Guidelines and the Reliability Standard Implementation GR{&Sii@s the

EAAP assesses reliability by comparing expected USE against the reliability standard of 0.002% USE; the IRM does not app
for the purposes of the EAAP. The EAAP focuses on the reliability impact of water and thermal fuel availability by
consdering the following three energy adequacy scenarios:

i1 EAAP Central scenaripthe most likely fuel and water availability used for generation purposes apply in this scenario.

1 EAAP Low Rainfall scenaraconsidering water availability during drought conditions and most likely fuel availability
for thermal production units. Sevedrought conditions observed during the Millennium Droufjlaire applied in this
scenario.

1 EAAP Low Thermal Fuel scenagioonsidering thermal fuel availability limits under eimel0-year low fuel availability
conditions for each power station in the NEM. Hydro generators apply their most likely water availability in this
scenario. When developing o#ie-10-year low fuel &ailability limits, participants consider the potential impacts of wet
coal, longwall moves, train and truck deliveries, loader outages, likely market limitations, pipeline constraints, gas
supply issues, and whether these et® could occur over a prolonged period, or for shorter events only.

Figure 34shows the annual expected USE forecast for these three EAAP scenarios relativ€ dontinéted and
Anticipated Investmentsensitivity. The only difference between the ESOO and the EAAP is that theyihiéd
participantprovided energy limitén addition to all other ESOO inputs.

While each scenario is explored in detail later in this chapter, the following key insights are noted:

1 Expected USE is forecast to be within the reliability standard in the EAAP Central and EAAP Low Rainfall scenarios for a
regions in the next 24 months.

- The EAAP Central scenario forecasts slightly higher reliability risks for the coming year relativedmthited
and Anticipated Investmentensitivity in South Australia and Victoria, due to the application of

97 At https://www.aemo.com.auf/media/files/stakeholder _consultation/consultations/nemmonsultations/2020/rsig/finabdocuments/eaap
guidelines.pdf

98 At https://aemo.com.au/en/energysystems/electricity/nationaklectricity-marketnem/nem-forecastingand-planning/forecastineand-
reliability/reliability-standardimplementationguidelines

99 The Millennium Drought is categorised as the period between 1997 to 2009, but inflows in 2006 (and therefore affectifg-0ie fitancial year)
were at or near the lowest on record in many parts of the NEM, including the Murray Darling basin. Fostatimes in Queensland, Victoria, South
Australia and Tasmania, parameters are provided based on the rainfall experienced between 1 July 2006 and 30 June @067 stadiops located in
New South Wales, parameters are provided based on the rainfadrienced between 1 June 2006 and 31 May 2007.
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participantprovided energy limits, some of which are more onerous than assumed in the ESOO. For example, some
gas generators in Victoria have advised low energy limits in their submission for the EAAP Central scenario, which
were not considered in the ESOO.

i If severe drought conditions emerge, they are unlikely to result in a material increase in reliability risk compared to
normal rainfallconditionsin the next 24 months, as demonstrated by the similar 0®Eomesobserved in the EAAP
Central and EAAP Low Rainfall scen&ifos

1 TheEAAP Low Thermal Fuel scenario demonstrates vulnerabilities to power system reliability in all mainland regions
should coincident shortfalls of coal, gas and diesel, or interruptions to their supply chains, occur. As this scenario is
based on participanprovided energy limits under a ore-10-year fuel unavailability scenario, it does not reflect an
expected outlook. This scenario, however, demonstrates the importance of maintaining ongoing availability of fuel, and
fuel supply chains throughout thenergy transition.

- Basedon participantprovided information, reliability risks are above the reliability standard in New South Wales,
South Australia, and Victoria in both 2028 and 202526, and in Queensland in 2024 (but not in 202526).

Figure 34 EAAP annual expected USE by scenario (%)
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6.1 Generator Energy Limitations Framework parameters

Generator Energy Limitations Framework (GELF) parami€tare confidential information submitted by scheduled

generators including limitations on their ability to supply energiating to the EAAP scenarios, such as hydro storage
(including pump storage), thermal generation fuel supply, cooling water availability, and gas supply. These parameters are
classified into two categories:

100 For modelling purposes, EAAP considers that the dam levels must return to their initial values by the end of every symataiiterefore, the
present dam levels, that are applied in the simulation as initial values, do not materially affect théeelp&E results observed in any of the EAAP
scenarios.

101 Please see the EAAP Guidelifeedetails of the GELF parametershéps://aemo.com.au/en/energysystems/electricity/nationaklectricitymarket
nem/nemforecastingand-planning/forecastineandreliability/energyadequacyassessmenprojectioneaap
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i Static GELparameters(including technical specifications of the power stations, relevant water and fossil fuel storage
infrastructure, and operational limits).

i1 Variable GELF parameters (including monthly generation capabilities and monthly water and energy production supply
information relevant to each scenario).

On -site storage of coal varies between regions, but many generators have access to
co -located mines

As shown irFigure 35coal generators advise their expected coal supply over theyear EAAP horizoRor this 2024

EAAP, on average, coal generators across New South Wales and Queensland advised an expectation to increase coal
stockpiles, with as much as 44 aB@ days of storageespectively. Victorian coal generators advised of limiteesib@
stockpiles, but noted that additional supply is available atomated coal mines.

Figure 35 GELF expected storage for coal generation (days of generation at full capacity)
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Limited gas supplies are stored on  site, but gas generators may have improved access to local
storage via linepack, and spot market gas supply as needed

Most gas generators rely on gas supplied through the gas network as their primary fuel source and hagit&gas
storage capacity. A minority (13% by capacity) of gas generators have advised access to an avetame®b2jas
storage, predominary through access to local linepa®khat is within the control of the operator.

Most gas generators have not advised secondary fuel storage capabilities. Of the generators which have diesel as a
secondary fuel source, participants advised that diesel storage was expected to be suitable for an average of 12 hours of
operation. For thos that use diesel only, esite storage was advised to be suitable for an expected 18.5 hours of operation

on average.

These expected storage values, as provided by relevant participants, did not vary over the EAAP horizon for any gas or
liquid-fuelled generator and are shown Figure 36
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Figure 36 GELF expected storage for gas and liquid fuel generation (hours of generation at full capacity)
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6.2 EAAP Central scenario

The EAARentral Scenario applied participaptovided energy limits that represent the most likely outlook. As shown in
Figure 37this scenariadentifies that reliability risks are forecast within the reliability standard over theyear EAAP
horizon Slighly higher expected USE outcomes are obsenneguth Australia and Victoriasompared to theCommitted
and Anticipated Investmentgensitivity This isnainlydue to some generators being impacted by their expected energy
limitations under some conditions in this scenario, compared toGbenmitted and Anticipated Investmergsnsitivity,
whichdid not consider these limitations.

Figure 37 Expected USE, EAAP Central scenario (%)
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Information on the monthly distribution of reliability risks isAppendixA7. Forecast reliability risks are concentrated in
the summer months for all NEM regions except Tasmania, where minimal risks are observed.
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Figure 38hows the energy production projections for VRE and hydro generators in the NEM, relative to historical
operation. SimilarlyfFigure 3%hows projected energy production for coal generators in New South Wales, Queensland and
Victoria, as well as a NEdfigregate projection for gas and ligtfitklled generatorscompared to historyand

participantprovided energy limits.

Key insights include:

T tFENIAOALI ylG SELISOGFHGA2ya F2NJ O2Ft 3ASYySNIGA2y @2fdzySa |
align well with history for all coal generators. Reasonable headroom exists to coal generation fuel limits, suggesting
that participants belieg that they will have access to sufficient coal fuel to produce more electricity from coal
generation if market conditions warrant it.

1  Significant headroom to the provided energy limits exists for more gas to be procured for gas generation if%¥¥eeded
however in aggregate it is unlikely that the forecast gas production decline in southern regions, as reported in the 2024
Gas Statement of Opportuniti€ is reflected in the limits provided by participants. This may present a ldeger
risk if proponents continue to assume gas remains available to be procured from the spot market should that not be
the case.

1 Approximately 80% of expected coal generation is subject to firm contracts for supply in New South Wales and Victoria.

1 VRE generation is projected to increase in volume over the EAAP horizon, as new VRE generators commission, while
hydro generators are projected to maintain a strong seasonal pattern in output.

i1  The figure demonstrates the low generation from wind farms across NEM southern regions between April 2024 and
June 2024, relative to the expected generation levels that are reflective of forecasts from July 2024. In response to the
low renewable energy yids in these months, gas and liquid production reached volumes that generally exceed
contracted fuel inflows (but are below the expected availability of gas and liquid fuels indicated by participants).

Figure 38 NEM hydro and VRE monthly generation projection, EAAP Central scenario (GWh)
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103 projected generation for gas and ligtfigklled generation is naturally lower than the participgarbvided expected production; this is an outcome of
the reliability forecasting methodology that focuses on leesst operation rather than strategic blthsed dispatch forecasting.

104 At https://aemo.com.au/en/energysystems/gas/gaorecastingand-planning/gasstatementof-opportunitiesgsoa

© AEMO 2024 | Electricity Statement of Opportunities 99


https://aemo.com.au/en/energy-systems/gas/gas-forecasting-and-planning/gas-statement-of-opportunities-gsoo

Energy Adequacy Assessment Projection

Figure 39  Monthly energy production projection relative to energy production limit, expected generation and
contracted fuel inflows, EAAP Central scenario (GWh)
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6.3 EAAP Low Rainfall scenario

The EAARow Rainfall scenario applied participgrbvided energy limits for thermal generators, and severe drought
conditions reflecting low water inflows for hydro generators.

As shown irFigure 40 this scenariadentifies that reliability risks are forecast within the reliability standard over the

24-month EAAP horizon. The scenario shows a relatively similar forecast to the EAAP Central scenario, demonstrating that
the NEM has sufficient flexibility in energyoduction to avoid significant impacts from low rainfall conditions, with only

very minor variances in reliability risks compared to the EAAP Central scenario.

Figure 40 Expected USE, EAAP Low Rainfall scenario (%)
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Information on the monthly distribution of reliability risks can be found\ppendixA7. Only limited variation to outcomes
is observed relative to the EAAP Central scenario. Key variations include:

i1 Provided energy limits for thermal generators are unchanged relative to the EAAP Central scenario, suggesting that
participants did not expect drought conditions to impact cooling water availability, or any other operational water
requirement that could rduce production.

i Coal and gas generators are expected to have sufficient fuel available to replace hydro generation lost due to drought
conditions.

i During low rainfaltonditions interconnectorgespecially Bassliplare alsoable to help distribute energy to regions
that are impacted by lower generatiatue tolow rainfall.

6.4 EAAP Low Thermal Fuel scenario

The EAARow Thermal Fuel scenario applied participprdvided energy production limits applicable under enel0-year
low fuel availability conditions for each power station in the NEM. These conditions distinguished betweeteshort
events (that would limitspply in January and July only), or longer duration events that would apply across-then24
EAAP horizon. Hydro generators applied their most likely water availability in this scenario.
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AsFigure 41shows this scenariddentifies that significant reliability risks emerge if thermal fuels were limited to
one-in-10-year supply availability conditions. Reliability risks are forecast above the reliability standard across all NEM
regions (except Tasmania) in at least one of the two years.

Shortterm events were modelled in this scenario to apply coincidentally across all NEM thermal generators, and so while
not of high probability, they confirm that the NEM is subject to a large vulnerability to thermal fuel availability tfifppd) s
chains impact thermal generators simultaneously. It signals that maintaining the availability of thermal fuels for energy
production throughout the energy transition will be essential for the reliability of the NEM.

Figure 41  Expected USE, EAAP Low Thermal Fuel scenario (%)
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Information on the monthly distribution of reliability risks isAppendixA7. Forecast reliability risks are concentrated in
the summer monthgor Queensland, South Australia and VictotimaNew South Wales, reliability riske identified in both
summer and winterwhile risks in Tasmange forecast to benegligible

Figure 42shows the energy production projections for coal generators in New South Wales, Queensland and Victoria, as
well as a NEMiggregate projection for gas and ligtficelled generators, relative to historical operation and the
participantprovided energy limitsSimilarly Figure 43hows projected VRE and hydro generation compared to history.

Key insights unique to this scenario include:

1 Energylimits provided for fossil fuel generators across the NEM are materially lower than provided for the EAAP
Central scenario, particularly in New South Wales and Queensland fordimattion events affecting coal generators
(assumed during January and JuRor gas and liquifiielled generators, energy limits reduce by approximately 30%
relative to the EAAP Central scenario.

1 No technology category can be seen generating up to its energy limits for the entire month, indicating that the higher
levels of reliability risk forecast are occurring as energy limits impact individual generators during periods of tight
supply conditionsrather than whole technology categories running out of fuel across a month.

© AEMO 2024 | Electricity Statement of Opportunities 102



Energy Adequacy Assessment Projection

Figure 42 NEM hydro and VRE monthly generation projection, EAAP Low Thermal Fuel scenario (GWh)
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Figure 43  Monthly energy production projection relative to energy production limit, expected generation and
contracted fuel inflows, EAAP Low Thermal Fuel scenario (GWh)
7,000
6,000 New South Wales Black Coal a— o Leeete.
5,000 .
£4,000
Y 3,000
2,000
1,000

5,000 Queensland Black Coal

Victorian Brown Coal TNAN\TT NN

1,000
0
n 4] o) > D ) “ ©
v v v v v v v v
\‘§ G \& W \‘?} NP \\:} e
6,000 .
51000 -c-.- _a__.-c-“ ...- .y . . .y
4,000 W
= 3,000 o
NEM Gas and Liquids
2,000

.
o
fegiean

0
\5{} v \"{’b s \3’& g \f{" A°
\‘) \'b \‘) \’b \Q \’b \‘) \'b
mmmmm Modelled generation (90% range) Modelled generation (avg)
Historic generation output = Participant provided scenario energy output limit
sssess Participant provided expected generation Participant provided contracted fuel inflows

sssese Participant provided energy output limit (central scenario)

© AEMO 2024 | Electricity Statement of Opportunities 104



Maintaining a stable and resilient power system

/ Maintaining a stable and resilient power
system

This chapter provides summary information on the system security outlook . It highlights
that:

1 There are opportunities for the development of system security services across the
10-year ESOO horizon.

1 There is a need to urgently implement the recently published National CER
Roadmap to address both short  -term and long -term o perability challenges

A reliable power system requires more than just sufficient levels of installed capacity and available energy supplies. The
system must also maintain an underlying set of security and stability seraicdbave appropriate technical standards to
respondwell andpredictably topower systendisturbances This is requiretb ensure thatthe systemremains bothsecure

and resilient undemtact operating conditions, and followingrger events that can occur dhe power system during

major disturbances.

Over the coming decade, the rapid energy transition will result in a significant need for new assets and providers of
essential system servicethis includes services both at high and low voltage levels of the power system proystiem
strength, frequency management, voltage control, ramping capability, and system restoration services.

The timing and magnitude of these emerging requirements are influenced by:

1 Retiring thermal generatiorg historically, thermal generation has been the source of much of the system strength,
inertia, and system restart services in the NEM, and a significant source of voltage control and ramping capability.
Replacement services will be needed as these unitsdnaw.

i1 Increases innverter-based resource$lBR) development adequate system strength, voltage control, and ramping
capability will be needed to ensure that future levels of IBR can operate stably, and transfer energy to where it is
needed.

1 Major network augmentationsg network upgrades can help reduce system security requirements by lowering system
impedance and allowing better sharing of existing services across multiple locations. They can also impact the
likelihood of regions becoming islanded and reduce the impéctedible network events, putting downward pressure
on security needs.

i1 Levels of investment ICER; periods where the level of distributesblarPV generation is very high relative to the
underlying demand are projected to continue to increase as more distributed PV is installed by conguhNES
mainland regions are now beyond or close to thresholds where action may be required to maintain power system
security, especially in the event of unplanned outad®sting these periods, there is limited demand being supplied
from the main transmission system, such that lasgae plant which delivers a range of system security services
(system strength, inertia, system restart, voltage management and rampingptha relied on to be dispatched
through market mechanisms.
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Action must be tkento ensure appropriate technical standards, compliance with those standards, and other response
capabilitiesare inplace along wittprocurement ofthe assets and services necessary to meet all system security needs.
However, thesactions andnvestments can be subject to regulatory delays and extended lead times, limiting their
flexibility to adapt to rapid changes in the short term. Wterailable response argkcurity services are inadequdie

maintain system securitiyn operational timeframes, AEMO may redusreincreasehe output of specific generators, limit

or reconfigure network transfers, alisconnect customer loads part of resecuring the systenThis represents both a risk
and an opportunity for new proponent#s existing sources of these services withdraw, new providers are sought to meet
these needs.

In July 2024building on theEnergy Security Boaa 0 9 { . Q& (%1% NI dx3 Nyl MidskexsiSgreed to a

National CER Roadm&f which sets out an overarching vision and plan to unlock CER at scale across Australia, and reflects
the need to implement critical technical capabilities to support the continued security of the power sytteetl.

integrated, CER including distributed PV present an opportunity to support a-tmsérand faster energy transition, and to
helpmanaged2 y adzYSNB Q Sy SNHE& oAffad ¢KS AYLISYSyillidAazy 2F YSt
operational solutions are implemented as soon as possible. These, alotgsigeterm strategic solutions and

investments, can facilitate the continued growth in all NEM regions of distributed PV as a resource on the power system to
the benefit of all energy asumers.

Systenmsecurityis an umbrella term that encompasses a range of different power system characteristics wogetiger ¢
including system strength, inertia, voltage control, frequency control, ramping capability, system restart needs, and broader
system resilience behaviours. AEMO has assessed the adequacy of theses sgeritiee coming decade against the

associated regional and national requirements.

While this assessment considers such services independently, the most efficient solutions are likely to be those that can
I RRNB&aa Ydz 6ALX S ySSRa Ay LI NI ftStd CAYRAYIE Ay (GKAA &a$
security repotsi®andthe 2024 ISP.

7.1 System strength

System strength is likely to be the most onerous emerging requirement iregionsand is projected to require
significant investment imew assetsand contracted services over the coming decade

System strengthiescribes the ability of the power system to maintaimoltage waveform at a given location, both during
steady state operation and following a disturbanttesupports the stable operation of network protection, voltage control
devices, andBR connectionsufficient levels ofsystem strength, in the right locationare vital to maintaining a secure
and reliable power system that supports efficient investment.

Key findings relating to system strengtle:

105 ESBPost 2025 Market Design final advice to Ministdrdy 2021

106 Consumer Energy Resources and the Transformation of the NEM, 20@Bsatwww.energy.gov.au/sites/default/files/202402/ESB%20report%20
%20CONSUMER%20ENERGY %20RESOURCES%20AND%20THE%20TRANSFORMATION%200F%20THE%20NEM.pdf

07Energy and Climate Change Ministerial Council, National Consumer Energy Resources Roadmap, Juiiti02dvat.energy.gov.au/sites/default/
files/2024-07/nationatconsumerenergyresourcesroadmap.pdf

108 At https://aemo.com.au/energysystems/electricity/nationatlectricitymarketnem/nem-forecastingand-planning/systemsecurityplanning
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1 Available system strength gojectedto decline sharply over the next decade, driven by expesigtthronous
generator closures.

i1 There is a&urrent requirenent for the equivalent of approximately 2&f the existingarge synchronous units to be
online and distributed across the NEM. There are more than 40 existing large units capable of contributing directly to
this need®, however the 2024 ISlBrecastsli K i F 6 2dzi ¢ 2F (GKS b9aQa O21ft Ff
Replacement investments will be needed to ensure system strength requirements can continue to be met.

1 Inthe medium termAEMO expects that at least 2ptimally placedarge synchronous machingsth some support
from existing hydro unitsvill be needed to meet minimum fault level requiremehfs These machines must be
capable of providing protectieguality fault current, and could include new synchronous condensers, service contracts
with existing thermal or hydro units, new gas turbine units fitted with clutches, or the retrofit of existimgratrs as
they retire from the energy market.

1  While gridforming technology continues to develop, it has not yet been demonstrated to satisfy protegptiality
fault current requirements at scale in Australia, so is unlikely to contribute towards meagmginimum system
strength requirementsassociated with fault current and protection operationthe near term.

However, significant system strength investmabbve minimum requirementwill also be needed to accommodate new
IBR connections. The need thesesystem strength servicexbove minimum requirementsan be met by a variety of
existing and new technologies with the ability to stabilise local voltages, includinfpgrithg inverterst,

7.2 Inertia

Without new investment, available inertia is projected to fall sharply alongside declining thermal generator utilisation
and retirements over the coming decad@his will offeropportunities for both synchronous and synthetic inertia providers
to offer replacement services.

In the context of the power system, inertia describes an immediate, inherent, electrical response from connected devices
that acts to oppose changessystemfrequency.A power system with sufficient inertia caesist large changes in

frequency that arise following a contingency evemhich providegime for other automated protection and control

systems to respond?

Key findings relating to inertiacludées.

109The values here represent only those large synchronous units with significant contributions to regional system strengtheeatgliWhile additional
small or remote gas and hydro generation can also contribute operationally, these typically providefraaiyonal contribution towards the 25 units
requirement.

10 This differs from the above 2fitsrequirement due to the impact of future network projects, and on the basis of expressing this as a uniform
synchronous condenser size rather than in terms of existing large units which vary in size, location, and contributfon factor

WMa 2NB AYF2NNIGAZ2Y A& | @F At of S athtys:/aetna dof dut/rredialfites/dledtricity/Bevh/sdcurity Buyd Fdidbilitys S LI2 NI
systemstrengthrequirements/2023systemstrengthreport.pdf, and Appendix 7 of the 2024 |SRhttps://aemo.com.aut/media/files/major-
publications/isp/2024/2024ntegratedsystemplan-isp.pdf

C2N) RSFAYAGAZ2YE FYR RSAONRLIIAZ2Yya 27T Ay SoNdr Syistent ReéduirehignipSatétl 1ulRe2d, &Y & S O dzNA (
https://www.aemo.com.aut/media/Files/Electricity/NEM/Security and _Reliability/Powssistemrequirements.pdf

Wa2NB AYTF2NNIGA2Y Aad | @ At & btthsS/aeing. com.Quarhedidlfilesietestricity/hefn&éddirity landwialilitdystem
strengthrrequirements/2023inertia-report.pdf, and Appendix 7 of the 2024 IS&t https://aemo.com.aut/media/files/major-publications/isp2024/
2024 integratedsystemplarisp.pdf
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1 Operating levels of inertia are projected to falgnificantlyas existing generators close, and thermal generation
utilisation declinesAEMO expects a variety of assets and services of various sizes and technologies will betequired
meet the emergingnertia deficits

1 Inertiarequirementsare already beingloselymanaged in South Australia and Tasmaaie]a new shortfalis
projected to emerge in Queensland from 2028. While Victoriancapabilities are also forecast to fatrong
interconnection with other regions meaitisat Victoria is largely able to meet local requirements from interstate

1 Inresponse taule changes introduced in March 20&¥at will require AEMO to set minimumsystemwide inertia
levelfrom 1 December 2024* AEMO is consultidtf on updates tothe InertiaRequirementdviethodologyto be
applied This would add an additional safety net for inertia during interconnected operation of the system and could
present further opportunities for new synchronous or synthetic inertia providers in all regidis consultation also
exploresthe potential forsynthetic inertiato replace traditional synchronous inertia sources in the Niidroposinga
methodology andriteria for synthetic inertia providers to qualify as inertia network servietsvever, it is likely that a
fundamental floor of synchronousértia will remain a core component in meeting inertia requirements across the
current 10-yearplanning horizon.

1 While inertia is distinct from system strength, opportunities exist for optimised investment that rbe#tsneeds
concurrently. This could include contracts with generamrdatteriescapable of providing both services, or the
incremental addition of flywheels to new synchronous condensers.

7.3 Ramping

The magnitude of potential ramping events across the NEM continues to grow as new weepeerdent resources are
connected on both sides of the supglgmand balance.

l9ahQa HnHo bSGs2N] { dzLILI2SNNBCASYr&dif faugdithd@®hie ypicalr@mpindeveMNs® { S NIJA ¢
currentlyfaced by the systerarein the same range as most large network contingency events, and existing power system
mechanisms are generally sufficient to manage these conditions. However, this is changing rapidly, and there will be a
growing need for dynamic reactive support as vgéa become increasingly sensitive to changes in power flow not

previously experienced in the NEM. This rpagsent opportunities for new flexible plant and BESS.

7.4 System restart

Severamajor thermal generating units provide system restart ancillary services (SRAS) in the form of trip to house load
capability. In addition, restart of major thermal generating units from smaller restart services is generally an early step i
the process taestore the power system followingkdacksystem event. AEMO must use reasonable endeavours to acquire
SRAS to meet the system restart stand&cand has recently concluded its most recent procurement proaager the

114 At https://www.aemc.gov.au/rulechanges/improvinesecurityframeworksenergytransition.

115 At https://aemo.com.au/consultations/currenind-closedconsultations/amendmentso-the-inertia-requirementsmethodology

116 At https://aemo.com.aut/media/files/electricity/nem/security _and_reliability/systeratrengthrrequirements/2023nscasreport.pdf?la=en

117 At https://www.aemc.gov.au/marketseviewsadvice/systenrestart-standard

© AEMO 2024 | Electricity Statement of Opportunities 108


https://www.aemc.gov.au/rule-changes/improving-security-frameworks-energy-transition
https://aemo.com.au/consultations/current-and-closed-consultations/amendments-to-the-inertia-requirements-methodology
https://aemo.com.au/-/media/files/electricity/nem/security_and_reliability/system-strength-requirements/2023-nscas-report.pdf?la=en
https://www.aemc.gov.au/markets-reviews-advice/system-restart-standard

Maintaining a stable and resilient power system

System Restart Ancillary Service Guidefitfe€ontinued retirement of existing service providers will require careful
caseby-case monitoring and may open opportunities for new service providers.

7.5 Voltage control

In the nearterm, periods where the level of distributed R}neration is very high relative to the underlying demand are
increasingandwill present significant security riskisat require active operational managemerh the longerterm,
steadystate voltage control wilbe increasinglyprovidedby thereactive capabilitiesf newIBR

OverallA Y ONBI aAy3d aeadsSy @2t dAtAde dyhdmicredclive c@udbilifiesiBd-cliaBgdd S Y LIK
in the geographic spread of serviogsl result in challenging voltage management issues thqtiire active management

and couldemerge at short noticeThis may warrartrialling of new services angew network investment in some

locations.

7.6 Supporting secure operation  with high levels of distributed resources

AsSection2.4 outlines periods where the level of distributed PV generation is very high relative to the underlying demand
are projected to continue tdncrease in most NEM regioas more distributed PV is installed by consumEmexample,

the NEM experienced a record minimum operational demand of 11,009 MW (11 GW) at 13:30 on 29 October 2023. In this
half-hour interval, distributed PV supplied 52% of the underlying demand in the NEM.

Minimum operational demand in the NEM has been falling on average more than 1.2 GW per year, and is projected to
continue on this trajectory.

During these periodghere is limited demand being supplied from the main transmission systaoh thatlargescaleplant
which delivers a range of system security services (system strength, isgdteam restartyoltage management and
ramping) canot be relied on to be dispatched through market mechanisms.

Thereare a rangef solutions to these challenges, with many of these being actively considentidg that
implementation of these through regulatory mechanisms can take some time while the need for action is already urgent
and more sdn some regios.

1 Reduce the amount of generation that needs to remain online to provide essential servidds can be done by
reducing theminimum safe operating level (MSY3lf essential units, or through investment in new assets that can
provide system services in other ways (such as synchronous condensers, batteries, and/or féadthese assets
take time to develop, and other operational levers are required for operational management when gaps arise.

1 Increase demand practical options to increase responsive demand may evolve over time, which are operationally
very limited at presentThis may include new industries which increase baseload or flexible levels of demand. This also
may also includelectrification of appliances and transpoand increasedlemand response and emrdination of CER.

118 At https://aemo.com.au/en/energysystems/electricity/nationaklectricitymarketnem/systemoperations/ancillaryservices/systentestart-ancillary
servicesguideline

19TheEngineering Roadmap to 100% Renewabiglnes the transition to other ways of providisgstem services as coal retires, allowing the
requirement for synchronous generation to eventually reduce to zsee:https://aemo.com.au/initiatives/majofprograms/engineeringoadmap
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i Store energyg storage can help move energy from daytime periods to other periods, particularly during emergency
conditions. This capability is very limited at presdnit will likely increase due to increased investment in storage
technologies, andhroughthe co-ordination of CER storages

1 Improve CER disturbance rieterough capabilitiesq continuing improvement in compliance with inverter standards
(AS/NZSA4777.2:2026)to improve disturbance rid¢hrough capabilities for new distributed PV installations to limit
further escalation in contingency sizes.

1 Decrease distributed PV generatianalong with reducing generation from neessential generating units (scheduled,
semischeduled, and noscheduled), it is crucial that sufficient operational levers are available underisigh
conditions to curtail distributed PV, as an emergency bagkt maintain system security when the above options are
insufficient?%,

1 Reduce size of the largest generating ugithis can be achieved by moving to a smaller unit combination, or
dispatching the unit at lower levels if possible.

1 Decreasehe potential contingency size frondistributed PV generatiorg in some cases, the only option availabde
maintain system security may be to curtail distributed PV to reduce the total contingency size down to a level that can
be managed within network limits and with available frequency reserves.

7.6.1 Imminent operational risks under outage conditions

AEMO estimates that a minimum of approximately 4.3 GW of operational demand is required in the N&Ehport the
minimum generation levels of units providing required essential services across the NEM, with the present operational
toolkit. This is the demand that is needed to be supplied from the transmission neamarksupports generation from
synchronous generation which is currently required to provide essential power system security s@iviseauld increase
to as high asipproximately7 GWin the event of unplanned network or unit outages. These thresholds are indicative at
present and further analysis is underway to refine these levels.

l 9ahQa T2 NB CHigarei 4 hdicat&tBapdgmahdglpplied from the transmission netwo(kperational demand)
could fall below 7 GW by as earlyssing2025(underlow demand90%POE conditionwhich are most likely to occur
during spring; under emergency conditions (involving unplanned outagasjpn which increases demand supplied from
the transmission networknay be required as a last resort to maintain power system security.

These response mechanisms are currently uncerfginemergency backstop capability to curtail distributed Palrsady
in place in some market regions with higher levels of distributed PV and is being progressed itoogmevide this
capability across the NEMhe current capability of themergencybackstop mechanism is also shoimrFigure 44 noting
there is uncertainty regarding the level of compliance with this requiremergn where implemented.

120 AEMO, (December 2023) Compliance of Distributed Energy Resources with Technical SettingsDEpetatesr 2023, dittps://aemo.com.aut
/medialfiles/initiatives/der/2023/oem_compliance report 2023.pdf?la=en&hash=E6BEA93263DE58C64FCC957405808CA6

21 AEMO remains committed to the National CER Roadmap, which sets out an implementation plan to put in place foundatiosébrebeiter
integrating CER across the industry, to ensure the operational requirement to use the emergency backstop islas|pogsible. See
https://www.energy.gov.au/sitesdefault/files/202407/nationalconsumerenergyresourcesroadmap.pdf
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Figure 44 Minimum operational demand in the NEM
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Note: PVNSG means Pgn-scheduled generationrPOE50 and POEQO0 values represent NEM minimum outcomes from ré&gleROE an®@0%POE traces
respectively. Forecast NEM minimum demands vealeulated for 14 historical reference yeafiePOBO0 value showrrepresensthe mean value across reference
years and the 90PORalue representshe minimumvalueacross reference year$he POBO0 value represents historically observed weather and solar insolation
patterns leading to low demand conditions, as well as the modelled coincidence of minimum demand conditions across NEMmegiefiects design needs for
emergency mechanisms that méin system security under higisk conditions.

All minimum demand projections in théectionare presented as operational demaiigl as generated (including generator
auxiliaries), for the lowest minimum demand in the year (regardless of season when it occurs), presented by calendar year
(annual minimum daytime demand typically occurs during the October to December period in moseiibis).

Mechanismdor secure operation of the NEM are progressiingluding
1 Measures taeduce the MSOL of essential units
1 Measures to shift demand or increase it at times of high PV generation

1 Investment in new assets that can provisigstemsecuritysystem servicethat would otherwise be required from the

large synchronous uniig other ways (such as synchronous condensers, batteries, and/or reactors).
TheFederaD2 SNY YSy i Qa bl aGdAz2ylf /9w w2FRYIL aStda 2dzi 'y AYLI
for better integrating CERcross the industrgo it can be coordinated and behave in a visible, predictable mafnAEMO

22 AEMQ Demand Terms in the EMMS Data Modelne 2024, atttps://www.aemo.com.auf/media/Files/Electricity/ NEM/Security and Reliability/
Dispatch/Policy and Process/Dematetims-in-EMMSDataModel.pdf

23Energy and Climate Change Ministerial CouNeitional Consumer Energy Resources Roadthdp,2024at https://www.energy.gov.au/sites/default/
files/2024-07/nationatconsumerenergyresourcesroadmap.pdf
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is committed to the implementation of the National CER Roadmap to ensure this resource is well integrated into the power
system and operational mechanisms support its integratiwsting this will take some time

In thenearer term there is a rapidly escalating risk of power system conditions where there are insufficient available
operational tools to maintain security, especially if unplanned outages obl&Ps may be required to deploy interventions
that have an increasingly high impact on customers ifdleently available tols includingemergency backstop capability
arenot available at the scale required. Thesterventionscould include:

i Distribution voltage managemeng this involves increasing distribution voltagesotatside of the normal range, to
deliberately tripor curtail distributed PV (based on the high voltage response settings in the individual distributed PV
inverters) This method of increasing operational demand is a éigisk control, and its adoption may have significant
impact on customers and delivery of system services from distribution connected resources.

1 Shedding of reverse flowing feedersthis involves shedding whole distribution feeders which are in reverse flow (this
is where the level of distributed PV generation is higher than the underlying demand), tripping all the distributed PV
and customer load on the circuit. Customers connddtefeeders that are shed will have no electricity supply during
these periods, which has a very high impact on households and busin@siseis. the only mechanism to increase
operational demand in many areas of theMlBt present

While these periods of very high distributed PV levels relative to underlying demand are currently not frehegntill

increase over time and could occur during unusual events and outage conditions. In these circums#ttress more

extreme tools are exhausted, this could mean the NEM could be operating insmaside the permissible range specified

in the NER. A credible disturbance could lead to reliance on emergency frequency control schemes which are known to be
compromised in such low operatial demand period§*'?%, escalating risks of system collapse and blackouts.

Conditions where there are insufficient operational tools to manage the conditions are foreseeable and anticipated,
possibly as early as spring 2024 in some regions under unusual conditions. Urgent actions are therefore required to
implement suitable respase mechanisms including emergency backstop capabilities and minimise thesehiiskihe CER
Roadmap implementatiorstablishedonger term solutions

Table26 summarises the total quantity of emergency backstop capability available in the NEM, based on advice from
distribution network service provider®(NSPs These availablemergencybackstop quantities are also showbovein
Figure 44with bars for 2024 and 2025, indicating the level of demand increase that is feasible fr&@@%meOEinimum
demand forecast levels.

Based on these estimates, if no further action is taken, the capabilgynefgencybackstop mechanisms for managing
NEMwide low demand conditions could become tight froine spring season 02026. The quantity afequiredemergency
backstop capabilitys expected tarow rapidly beyond this datdhere are already shortfalls emergencybackstop
capability within some NEM regions for managing regipacific system security issud$iese need to be addressed more
urgently.

24 AEMO Adapting and managing Under Frequency Load Sheddihgregsof Low Denand at https://aemo.com.au/initiatives/majofprograms/nem
distributed-energyresourcesder-program/operations/adaptineandmanagingunderfrequencyload-sheddingat-times-of-low-demand

25 AEMQ Emergency Under Frequency Response for South Ausivilin2024, ahttps://aemo.com.aut/media/files/initiatives/der/2024/202405-21-
emergencyunderfrequencyrequirementsfor-south-australia.pdf?la=en&hash=200839621941320C557B67B6DC4DF59A
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https://aemo.com.au/-/media/files/initiatives/der/2024/2024-05-21-emergency-underfrequency-requirements-for-south-australia.pdf?la=en&hash=200839621941320C557B67B6DC4DF59A
https://aemo.com.au/-/media/files/initiatives/der/2024/2024-05-21-emergency-underfrequency-requirements-for-south-australia.pdf?la=en&hash=200839621941320C557B67B6DC4DF59A

Maintaining a stable and resilient power system

Table 26 Emergency backstop capability available in the NEM (based on information available July 2024)

_ Spring2023 Spring2024 Spring2025 Spring2026 Spring2027

Total backstop available* including:
1 Increasingoad, or ~432 MW ~600MW 9251,284MW  1197-1,981MW  1,5282,737MW
1 Active curtailment of distributed PV

Voltage management to increase demand ~300 MW ~ 593 MW ~ 593 MW ~ 593 MW ~593 MW
Backstop capability required to maintain
system security iNEMwide low demand ~0 MW ~0 MW ~ 555 MW ~ 1,684 MW ~ 3,065 MW
conditions
Possible
emerging ~ 1,054 MW
Shortfall - - - shortfall (dependson
(dependson actions taken)

actions taken)

*Availableemergencybackstopquantities includeall NEMDNSP capabilities to increase loaddactive curtailment of distributed P\Use of voltage management
approaches to curtalil distributed PV and increase lisgaghown separatelyThese values exclude shedding of reverse flowing loads to inaegiseal demand.
Note: October values have been used as an indicative representation of the amamenjencybackstop capability available for spring.

Implementation of robusemergencybackstop capabilities at operational scale is compdexi NEM experience to date
implementingemergencybackstop capabilitiesdicatessignificant implementation challengesay be encounteredwith
substantial work programeequired foremergencybackstopmechanisms t@erform to the necessary levelShere is
significant urgency around developing a sufficient quantity of emergency backstop capability

7.6.2 Risks emerging in system normal conditions

l9ahQa FT2NBOI aida bpeitor@lkdmand doKld fall belogv dgproxintat@ly4.3 GW by 20@tivation of
emergency backstop capabilities could be required even in system normal conditions (with no outages) to maintain power
system security &low this threshold, with the present operational toolkit.

Within individual NEM regions, the need for emergency backstop under system normal conditions will likely emerge earlier
than this date. This indicates urgency around foundational reforms and investment in capability to support more efficient
operationof the system and market, suitable for regular use in system normal conditions.
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Al. New South Wales outlook

The following sections present , for New South Wales :

1 Operational consumption, maximum demand, and minimum demand outlooks for
all three scenarios to 205 3-54.

1 Supply adequacy assessments for the next 10 years, for the Committed and
Anticipated Investments  sensitivity, and other sensitivities published in this ESOO.

Annual consumption outlook

Figure 450 Figure 47show the component forecasts for operational consumption in New South Wales under the ESOO
Central scenarifor the aggregate regional load, residential sector and business sector respectively

Figure 45 Actual and forecast New South Wales electricity consumption, ESOO Central scenario, 2014 -15to
2053-54 (TWh)
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Figure 46 Components of New South Wales residential electricity consumption forecast, ESOO Central scenario,
2024-25 to 2053-54 (TWh)
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Figure 47 Components of New South Wales business electricity consumption forecast, ESOO Central scenario,
2024-25 to 2053-54 (TWh)
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In this scenario, AEMO forecasts:

1  Short term (310 years), steady growth in consumption due to a combination of increasing load from the BMM sector
combined with population growth increasing residential loads. EV uptake is forecast to gradually pick up pace resulting
in increased consumjain associated with EV charging in the 2030s. Electrification of both business and to a lesser
extent households is another important driver of operational consumpgjmwth. Consumption due to hydrogen
production under the New South Wales Renewable Batleme emerges toward the end of thext decade

- / 2YLI NBR (2 HwnHo FT2NBOlFLadaz GKAa &SIHNRa LINRa2SOGAz2ya
sector due to asofter economic outlook and weakened consumer spending. A slower uptake of EVs compared to

the 2023 ESOO and delays to anticipated hydrogen production projects further lowers the forecasts compared to
the 2023 ESOO.

1 Medium term (1220 years), consumption growing moderately due to sustained uptake of EVs and steady growth in
BMM load ancelectrolyser loads fonydrogen production. Growth is offset partially by the impact of energy efficiency
investmentscombined with continued uptake of distributed PV. Residential electrification continues at a steady rate
while business electrificatiois expected taslow.

1 Long term (2130 years), growth trends from the medium term continue into the long term.
Figure 48hows all the scenarios

Figure 48  Actual and forecast New South Wales operational consumption, including hydrogen exports, all
scenarios, 2019 -20 to 2053-54 (TWh)
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This figurehighlights that:

1 Progressive Changeacks closely withthe ESOO Centratenariountil the late 2020s, when several factors pull it
lower, includingLIL closure risks decline in the BMM sectan response to weaker economic activitgyer hydrogen
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production and slower electrification. The scenario considerly the hydrogen production needed to support the New
South Wales Renewable Fuel Scheme.

1 ForGreen Energy ExportsV uptake and hydrogen production for domestic use account for the majority of
consumption growthrelative to the ESOO Central scenanujh higher levels of energy efficiency and rooftop PV
investmentsofteninggrowth that is due to higher economic activit@rowth exceeds the 2023 ESOO in the 2040s due
to additional hydrogen production forecast to support the productiomyefen steel*2,

Maximum operational demand outlook

The maximum operational demand forecast represents uncontrolled or unconstrained demand, free of-bes&dtor
non-marketbased solutions that might reduce system load during peak (including RERT, the WDR mechanism, or DSP). No
components relating to hydrogen industries are included in the maximum operational demand forecasts presented here.

Figure 4%showsactual and forecast 50% POE maximum operational {set)tdemand?’ from 2019-20to 2053-54 in New
South Waledor all scenarioscompared tothe 2023 ESOO.

Figure 49  Actual and forecast New South Wales 50% POE maximum operational (sent -out) demand, 2024 ESOO all
scenarios and 2023 ESOO all scenarios, 2019-20 to 2053-54 (MW)
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Note: The actuals displayed are not weatiterrected(thereforereflect observed demand under the prevailing weather condifj@msadjusted for system events
and exclude DSRdditionally, this definition excludes demand from scheduled logghécallypumpingload from pumped hydro energy storage or laigmale
batteries, as well as hydrogen loads.

26 Green steel is less carbon intensive than traditional steel making which is achieved through substituting green hydrdgeed(pia renewable
energy sources) in place of coking coal.

27 Themaximum and minimunforecass presented here differ slightly from the ESOO forecasts presented in Chapter 2 in assuming ongoing growth in the
uptake of coordinated (VR&perated) battery storagd. y | OO02 NRI yOS 6 A (K | 9ah Q&rowittiatisih@ ¢omnvitedik 2 R2f 2 38 :
assumed to be weoordinated in the ESOO forecast. The ESOO thus has noordinated batteries, and only those are reflected in the demand
forecast, while VPP is modelled as supply and excluded from the forecasts presented here in the appendix. Both foréc&sts@ah Sg SR I G ! 9 ah
Forecasting Portahttps://forecasting.aemo.com.au/
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The keyinsights from these forecasts are:
1 2024-25to0 203334 (1-10 years):

- Inallthree scenarios, the forecastsend lower than the 2023 ESO@recasts primarilyasa consequence of
weaker consumptiogrowth from businessustomersand E\5.

- TheProgressive Changeenarioforecastsweakerdemandfrom the BMM sector, includingonsideration of the
risksof LILclosures.

- Whilethe forecasts from th&aSOQCentralscenario flatten towards the end of the 3@ear forecast horizon, the
forecasts foiGreen Energy Exporsntinue to increase. This growth is driven by increasing forecasts for BMM and
EV sectors.

1 203435 to 204344 (1120 years):

- Maximum operational demand forecasts are lower than the 2023 ESOO projections in all three scenarios due to
lower-than-expected growth in BMM and EV sectors.

- Forecasts for th&SOO Central scenario aBceen Energy Exporgentinue to grow due to increasing projections
for underlying BMM and EV sectors. The Green Energy Exports forecastagji@¥aster rate than th&SOCQCentral
scenario, driven by higher growth rates in LIL, EV and BMM forecasts.

- TheProgressive Chanderecasts show a continued decrease, flattening towards the end of th2Z0lylear forecast
horizon. This trend is primarily due to the decline in forecasts for BMM, LIL and electrification.

1 2043-44to 2052-53 (21-30years)follow similar drivers described the annualconsumptiontrends.

Table 27shows maximum summer and winter operational demand (smirt) forecasts for 10% POE and 50% POE for the
ESOQCentral Step Changescenario. For both 10% and 50% POE outcomes, the summer forecast remains higher than
winter in New South Waleas the cooling demand on extreme summer days is higher than the heating demand on the
coldest winter daysThe 50% POE forecast for winter is only slightly lower than in summer though, and in some years,
statistically the annual maximum demand will fall in winter

Table 27  New South Wales summer and winter 10% and 50% POE maximum operational (sent -out) demand
forecast, Step Change scenario , 2024-25 to 2049-50 (MW)

10% POE 50% POE 10% POE 50% POE

202425 14,064 13278 2025 12,893 12,529
202930 14,851 13,838 2030 13,833 13,447
203940 15,704 14530 2040 15112 14,662
204950 16,175 15,003 2050 16,065 15,569

Minimum operational demand outlook

Figure 50shows the actual and forecast 50% POE minimum operational@gntemand fron201819to 2053-54 for the
2024 ESOO compared to t#923 ESOQorecastsfor all scenarios in New South Wal&tinimum operational demand is
strongly linked to PV capacity, with minimums occurring frequently during daytime hbueskey insights from these
forecastsare:
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1 Minimum demand forecasts for thESOQentraland Progressive Changeenarios declinéaster and are lower than
the 2023 ESOO forecasthiven by higher PV uptake and weaker relative growth in underlying forecasts for BMM.

1 Minimum demand forecasts fahe Green Energy Expaigcenariodecline faster and are lower than the 2023 ESOO
forecasts, driven by higher forecasts for PV.

Figure 50 Actual and forecast New South Wales 50% POE minimum operational (sent  -out) demand , 2024 ESOO all
scenarios and 2023 ESOO all scenarios , 2019-20 to 2053-54 (MW)
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Note: The actuals displayed are not weatlterrected(therefore reflect observed demand under the prevailing weather conditionsyjusted for system events
and exclude DSRdditionally, this definition excludes demand from scheduled loggécallypumpingload from pumped hydro energy storage or laigmle
batteries, as well as hydrogen loads.

Supply adequacy assessment

Table 28ists all committed and anticipated generatand storage projects aludedin the Committed and Anticipated
Investmentssensitivityin New South Waleswvhile Figure 51shows the aggregate impact of generator and storage
commissioning and decommissioning assumptions on assumed capacity during typical summer conditions.

Table 28  New South Wales anticipated and committed generators and storages in Committed and Anticipated
Investments sensitivity

Sitename Commitmentstatus | Technologytype Nameplate Storage Participantprovided | Modelled
capacity(MW) capacity full commercial use | commissioning
(MWh) date date

Capital Battery Committed Storageg Battery 100 200 Aug24 Feb25
Crookwell 3 Wind Committed Wind Turbineg 58 0 Jun24 Dec24

Farm Onshore

Culcairn Solar Farm Committed Solar P\ Single 350 0 Jul26 Jan27

axis tracking
Eraring Big Battery ~ Committed Storageg Battery 460 920 Dec25 Jun26
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Sitename Commitmentstatus | Technologytype Nameplate Storage Participantprovided | Modelled
capacity(MW) capacity full commercial use | commissioning
(MWh) date date
Hunter Power Committed Turbine¢ OCGT 750 0 Dec24 Jun25
Station
Liddell BESS Anticipated Storageg Battery 500 2,000 Notprovided Jut28
Limondale BESS Committed Storageg Battery 50 400 Jan26 Jan27
Lockhart Hybrid Committed Storageg Battery 10 20 Jun25 Dec25
Facilityq Battery
Lockhart Hybrid Anticipated Solar P\ Single 10 0 Jun25 Dec25
Facilityq Solar axis tracking
Maryvale Solar and  Anticipated Storageg Battery 172 344 Feb27 Feb28
Energy Storage
System
Maryvale Solar and  Anticipated Solar P\ Single 172 0 Feb27 Feb28
Energy Storage axis tracking
System
New England Solar  Anticipated Solar P\ Single 320 0 Not provided Jut28
Farm axis tracking
New England Solar  Anticipated Storageg Battery 50 50 Dec26 Dec27
Farm BESS
Orana BESS Committed Storageg Battery 415 1,660 Jun26 Jun27
Quorn Park Hybrid =~ Committed Solar P\ Single 97 0 Dece25 Jun26
axis tracking
Quorn Park Hybrid  Anticipated Storageg Battery 28 40 Dec25 Jun26
Richmond Valley Committed Storageg Battery 275 2,200 Oct26 Oct27
BESS
Riverina Solar Farm  Anticipated Solar P\, Single 32 0 Jun25 Dec25
axis tracking
Sapphire Wind Farm Committed Storageg Battery 30 38 Jun25 Jul26
Sebastopol Solar Anticipated Solar P\, Single 90 0 Jan23 Jut23
Farm axis tracking
Silver City Energy Committed Storageg Other 200 1,600 Dec27 Dec28
Storage
Snowy 2.0 Committed Storageg Pumped 2,200 349,980 Dec28 Start
hydro commissioning
Jun28,finish
commissioning
Jun29
Stubbo Solar Farm  Anticipated Solar P\ Single 400 0 Aug24 Feb25
axis tracking
Tamworth BES§ Anticipated Storageg Battery 200 400 Now26 Now27
Valent
Tamworth Solar Committed Solar P\ Single 65 0 Apr26 Apr-27
Farm axis tracking
Tilbuster Solar Farm Anticipated Solar P\, Fixed 249 0 Mar-26 Sep26
Uungula WindFarm  Committed Wind Turbineg 414 0 Feb28 Feb29
Onshore
Walla Walla Solar Committed Solar P\, Single 304 0 May-24 Now24
Farm axis tracking
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Sitename Commitmentstatus | Technologytype Nameplate Storage Participantprovided | Modelled
capacity(MW) capacity full commercial use | commissioning
(MWh) date date
Waratah Super Committed Storageg Battery 850 1,680 Mar-25 Aug25
Battery”
Wellington North Committed Solar P\ Single 437 0 Oct24 Apr-25
Solar Farm axis tracking
(Lightsource)
Wollar Solar Farm Committed Solar P\ Single 280 0 Jun24 Dec24
axis tracking

A Waratah Super Battery is included predominantly as a transmission pragepart of a System Integrity and Protection Scheme. It is described in Sedtion

Figure 51  New South Wales assumed capability during typical summer conditions, by generation type, 202 3-24to
2033-34 (MW)
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Figure 52howsforecastexpectedUSE for New South Wales undlee modelledscenariosand sensitivitieslt shows that

1 Under theCommitted and Anticipated Investmergsnsitivity expectedUSE iforecast above the IRM in 2026.
Should all currently committed and anticipated projects be delivered to their advised schgitheleseliability risks
would lowerto within the IRM asforecastin the On-time Deliverysensitivity

1 In all2024ESOQeliability assessmentsexpected USE is forecast within the IRN202526 and 20287 due to

additional generation projectas well as the extended availability ®faringPower Stationn these years compared to
the previous 2023 ESOO forecasts

1 In 202728, reliability risks reemerge wherEraringis now advisedto retire, partially offset bythe developmenibf the
anticipatedHumelink transmissiorprojectanda number of anticipated solar and battery projedtecluding Orana
BESS and Richmond Valley BEBIS.iSollowed bynumerous committed and anticipated wind, solar, hydro and
battery developments in 20289, including Liddell BESS and partial commissioning of Snowy 2.0 pumped hydro.

1 From 203@31,increases in forecast demand are greater than ¢hpability ofcurrently committed and anticipated
generatordevelopments.

i1 A significant gap emerges in 2038 with theretirement of Bayswater Power Station and Vales Point Power Station.
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The ActionableTransmissiomnd Coordinated CERdFederal andState Schemesensitiviies areshown to have
significantly lower reliability risks over the ESOO hortham the Committed and Anticipated Investmersisnsitivity,

due to the assumed delivery aflditional transmission developments including Hunter Transmission Project from
202829, further improving transfer capabilities to the major demand centres of Sydney, Newcastle and Wollpngong
and additional generator developments including long diarastorage developments in theederal andstate
Schemesensitivity

Figure 52 New South Wales expected USE, scenarios and sensitivities, 202  4-25 to 2033-34
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Figure 53shows the reliability outcomes for théommitted and Anticipated Investmerssnsitivityfor New South Wales in
202425 under different weather yearslemonstrating the reasonable variance that is expected depending upon the
weather conditions (affecting consumer load profiles, as well as renewable geneszatarrces)

Figure 53  Reliability outcomes for New South Wales in 202 4-25 under different weather reference years, Committed

and Anticipated Investments  sensitivity
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Figure 54showsa bubble plotof the depth and duration 0USE forecast iNew SouthWalesfor 2024-25 in the Committed
and Anticipated Investmentensitivity similar to that shown iBection5.2. It shows that the most likely outconfer New
South Waless that USE does not occur in the coming year (the lpugple dot), but that there is 86% probability of
USE outcomeFor those simulatiosithat did have USE, theumber of hoursunservedwas likely to bepproximately
1-12hours, and of average depth up 1@% of average regional load.

Figure 54  Bubble plot of depth and duration of forecast USE New South Wales 2024-25, Committed and Anticipated
Investments sensitivity
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A2. Queensland outlook

The following sections present , for Queensland

1 Operational consumption, maximum demand, and minimum demand outlooks for
all three scenarios to 205 3-54.

1 Supply adequacy assessments for the next 10 years for the Committed and
Anticipated Investments  sensitivity, and other sensitivities published in this ESOO.

Annual ¢ onsumptio n outlook

Figure 550 Figure 57show the component forecasts for operational consumption in Queensland under the ESOO Central
scenariofor the aggregate regional load, residential sector and business sector respectively

Figure 55 Actual and forecast Queensland electricity consumption, ESOO Central scenario, 2014-15 to 2053-54
(TWh)
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Figure 56
2024-25 to 2053-54 (TWh)
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Figure 57  Components of Queensland business electricity consumption forecast, ESOO Central scenario, 2024 -25
to 2053-54 (TWh)
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In this scenario, AEMO forecasts:

1 Short term (310 years), softer growth inconsumptionrelativeto the 208 ESOOResidentiahouseholdconsumption
is very similar to the 2@forecast,however EV consumption is lower with slower than anticipated upt8keady,
moderate growthis forecast for the_lLsectoracross this period. Hydrogen production for domestic and international
markets emerges from late 2020s with growth ramping into the middle of the 2@3fistinued uptake of distributed
PVtempers growth ingrid-delivered consumption.

1  Medium term (1220 years), consumptiongrowth lower than in 2023Continued growth in consumptiors attributed
to hydrogen production, LIL and business electrificatidydrogenproductionfor domestic useemainsa strong
growth area whileincreases in the number and size of rooftop PV systems maggregateesidential household
consumption iforecastto be met bythe generation frondistributed PVsystemsby the end of this decade

- The reduction compared to the 2023 ESOO is attributed to slower growth in ENd@&ftap PV meeting more
residential demandLNG consumption follows forecast global demand for LNG and the ESOO Central scenario
reflects a potential moderation of LNG operation fromid 2030s.

1 Long term (2130 years), growth to continue with continued EV uptake ahdl.consumptionas the main driversThis
growth is offset partially byallingLNGexports greater adoption of energy efficiency measures and continued uptake
of distributed PV.

Figure 58hows the consumption forecast across these scenarios.

Figure 58 Actual and forecast Queensland operational consumption, including hydrogen exports, all scenarios,
2019-20 to 2053-54 (TWh)

Note: 2023 ESO&nd 2024 ESOGreen Energy Expoffisrecads continue beyond the chart to reach approximately 462 TWh in ZB&nd 600 TWh in 20534
respectively.

© AEMO 2024 | Electricity Statement of Opportunities 132







































































































































