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1. Bigger PicturelThemes and Key Messages

tKAa aSOlAz2y LINRPOARSA (GKS wnuwn LYGSaINIGSR {&aidsSy

about the key themes that we have identified from the D20R3Inputs, Assumptions and

Scenarios Report (IASR) as well as our massages for AEMO. As such, this section is not an
Executive Summary of the rest of the submission but brings together recuring themes, in contrast to
the more specific responses to aspects of the D2AR3IASR in subsequent sections.

The themes have beegrouped under three headingsiggerpicture themesprocess themes and
topic specific considerations and priorities.

Bigger Picture Themes

Cost Matters and who payshat costmatters.
Net Zero matters; and behavioral responses will vary
Orchestration
Uncertainty
a. Uncertainty of how consumers will behave / respond, (consumer side)
b. Supply side
5. Transparency
6. Policy
a. Australia
b. International
7. Social Licence

b

Process Themes

8. Role of DNSPs
9. Sensitivity analysis
10. Consumer engagement

Topic Specific Pridres

11. Discount rates

12.Wl @RNR3ISY {OSYylFINAR2Q

13. Consumer Risk Preferences } Important and subject to separate processes,
14. Transmission Cost Database } along with ISP methodology

1. Cost Matters; and who pays that cost matters

In the context of rising costnd declining real incomes (for manifje thought of higher electricity
costs causes despair for many households and businesses.

The value of the combined Regulatory Asset Base (RAB) for electricity networks in Australia is about
$105 billion (transmissh $23b, distribution $82 b}.The 2022 ISP foreshadowed the need for1

billion in new investment by 205@his beinghe total weighted spend to develop, maintain and

operate generator storage and future network investmen&P specific projegtactionable and

1 AER2022)) State of the Energy Market Repa@t https://www.aer.gov.au/newsrelease/aetreleasesits-
state-of-the-energymarket2022report p.61.
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future projects being about $B. This meanshat a substantial cost will need to be met by energy
consumers or taxpayers.

At the same time, the median persons income of Australians in 2019 (reported in November 2022)
was $52,338,many wth decline real incomes with CPI higher that waigebme growth.

This reflects the tension between energy market costs and capacity to pay for many people. While
AEMO may argue as it didita Consultation Summary Report on the 2021 IASR that:

G ! 9 a hnowleddes feedback in relation to who should fund network upgrades, but notes
that the ISP is a wholef-system optimisation process that does not allocate costs to specific

parties. Feedback relating to funding of transmission projects should be dirgécged 1 KS 9 { . Q

Posti nHp 9f SOGNROAGE al NI SO 5Sairay AyAlGAFGABS
Transmission Investment (CoGaTl) revidw.

The costs of implementing the ISP arereasing substantially due to a range of factors discussed
throughaut this report.While AEMO may say that the ISP does not consider who pays, we believe it
cannot avoid that discussiofhe transition was initially presented to consumeraaspportunity

for much lower electricity costs from renewables. That is not géinhappersoon.Then it was
presented agosts being lower than what they would otherwise have been withoutbigvork and
generation investmentiNow it is something like there will be increased costs in the dieomt, but

prices will fall in the long term.

AEMOQcannot ignore the reality that the significant costs of the ISP mean that what we refer to as
YwO2y adzy SNJ ae,Cohsurber sugp@t3oy tte3SP is directly dependent on the level of cost
borne by conamers.How is that cost going to be shared between Governments (taxpayers),
generators and consumerddo muchcost forconsumers facing affordability issues waéibult in a

loss ofconsumer support for the ISP.

Panel Proposals for 2023 IASR

1 Key Messagethere arehigher costs for consumers in all scenarios, so consumers need to
be brought along with maximum transparency about likely costs.

 KeyMessagethe2024L {t Ol yy23G WAIYy2NBQ (KS gK2 LI &a

1 Key Messagemodelling needs to consider the heterogeneity of consumaeis,, different
groups of consumers have different priorities and differing ability to pay. Analysis needs to
O2yaARSNI RAAUNROdzIA2Y 2F NBadzZ G ae.,avéraged)dzOK | &

2. Net Zero Matters and behavioral responses will vary

There is strong public and business support for moving to net zero and for the transition to
renewable electricity generationthe rate ofbusinesses ghing corporate PPAs aridstallation of
rooftop PV is evidence. Governments at all levels have a strong role to play in supporting the
transition to net zero in the energy sector, including financial support for energy consumers
particularly vulnerable consumers, education about the need fohestration and community
engagement to create the conditions for social licence. The REXBIASR has many core
assumptions that revolve around forecasts of how consumers will behave (e.g., social licence, fast
transition in an environment of high pas, DER orchestration) but there is considerable uncertainty

2Personal Income in Australia, 2616 to 201920 | Australian Bureau of Statisticsatvw.abs.gov.au
3 AEMO (20212021 IASR Consultation Summary Regointtps://aemo.com.aut/media/files/major-
publications/isp/2021/2023iasr-consultatiorsummaryreport.pdf?la=ersee p.88

>
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F62dzi K2g O2yadzYSNER GAff  OGdzZl tfte& O6SKIF@ZS YR 6KA
be effective.

Comments made during the AEMO Di20R31ASR Webinar on 2 February 2023 reinfdhe
commitment to net zero and the energy sectors playing a major role, including through the ISP.

Panel Proposals for 2023 IASR

1 Key Messagethe 2024 ISP and FinaD23IASR cannot downplay the deep community
concern about the importance odchieving Net Zero and ISP playing a role

1 Key Messagethe Draft 2023IASR illustrates that governments at all levels will need to do
more to support energy consumers through the transition

3. Orchestration

To be fully effective, the ISP needs to optimise network andmaiwork responses. At its core, the

ISP is predominantly a transmission plan. More needs to be done to create the conditions for
maximising the growth of nenetwork solutions (outside of thRIFT process). The transmission
infrastructure building part of the ISP needs to be matched with related factors including generation,
consumer energy resources (CER) and demand management, so that all aspects come ¢dbisther

Ad GKS NBjidoek NBR Yy PRNDOKS A

The Panel considersahestrationto be the processes to implement responseghe pace, scale

and utilisation of consumer energy resources (CER), which comprisessalalembedded

ISYSNI GA2y X &adG2N} 3S S OKYy Zdsidertial &ril comyidicialP¥ Y I NI & & &
systems, battery storage, electric vehicles (EVs) and Virtual Power Plants (VPPs). CER also refers to
other resources that enable greater demand flexibility, including energy efficiency for housing and
appliances.

AEMO hasaks LINBAaSYiGSR | RSFTAYAUAZY arghesialioh Qt&BUSeh 2y a4 6 A
of digital technologies to partially or fully control distributed and/or consumer energy resources, so
as to achieve outcomes of both the orchestrator and the energy2edzNDS 2 6y S NIb ¢

The ISP natsa graph on the level of Demand Response, DER, EE, etc. that is also needed to achieve
the (optimal) development path. This would be a companion to the changing generation mix over
time, etc. There needs to be some focus on reform rather than actionabjeqts.

AEMO shouldlso include in the final ISPoposed Wy dzZR3 S 3 Qk 2 NOK S &alder G A2y I OGA
required to achieve the ISP.

Panel Proposals for 2023 IASR

1 KeyMessagefocusalsoneeds to be given to the nometwork factors which enable the
Optimal Bevelopment Path (Energy Efficien¢E) Distributed Energy ResourceBER,
Demand Management, VPPS)

1 Key Message:he ISP needs to be integrated with other relevant policies and practice,
town planning,energy efficiency, etc.



4. Uncertainty
4A: Uncertainty of how consumers will behave / respond, (consumer side)

Current cost of living pressureseansthat consumer response to various messaging about

St SOUNROAGE O2ata sgAff y2i ySOSatohsNandwvillciagget 24 WN
over time.

The FinaR023IASR needs to highlight relative uncertainty for all scenarios while the costs to achieve
scenario outcomes vary considerably. Consumer social licence has not yet been gained for this.

Many consumers thinkiat renewable generation will give cheaper energy but do not realise that
the costs to get there are high.

There imo acceptedsingle#usted voic&for consumers to access regarding energy costs,

trajectories and requirements. This means that thereoism for falsehoods to be regarded as

truthst a4l {1 SK2f RSNA (G2 €1 & 7T fascoaspitagthéoriésdgronSAy 3 Wi
andconsumers to be exploited by the unscrupulous. This in turn fuels mistrust and deepens

uncertainty.

Presentingruth to uncertainty is crucial for successful implementation of the FoiP AEMQthis
means continuing to give high priority to processes considering social licenderaaasitivity
analysin social licencashould be appliedSocial licence conghtions should be extendetd the
methodology for developing the IS® separate process to the IASRIso important in responding
to uncertaintyarisingfrom the lack of a trusted voice for consumers is for AEMO to develop a
communication strategy associated with all major aspects of the ISP and wittserglas a major
audience.

There is also a risk that the true costs to consumers of the componentk wilianake up the total
ISP costs will not be revealed due to a variety of facwig (naccurate estimation of social licence
costs, etc.).

Panel Proposals for 2023 IASR

1 Key Messagecost pressures on consumeege paramount

1 Key Messageuncertainty limits standard modelling and forecasting, so more focus
needed on sensitivity analysis

T ! 9 a hGarssumer Risk Preferences work is vital for the RB2BIASRand 2024SP

1 A tableshould be includeéh the FinaRO23IASR to show the relativeertainty/uncertainty
for various scenario inputs with an indicator of cost required to achieve scenarios outcomes.

1 Consumer side analysis to include behavioral economics analysis along with demand
elasticities by personal income and time

1 ISPmodellingshouldinclude distribution impactswhere modelling is possible, to enhance
distribution network efficiency and reduce peaks through the transmission network.

1 Sensitivity analysishouldinclude consideration of impact on lower and higher income
people, e.g 20" and 80" percentile on wealth/income distributian

4B: Supply chain pressures

The world is wanting to rapidly decarbonise ahdre is competitiorfor the resources available to
enable that to occur. That competition is very hot since the US passddftagon Reduction Adh
2022. This provides enormous subsidmsthe development ohetworks, renewabl@eneration
and storage in the US as é@eks to build domestic capacity and reduce reliance on imports,



especially from Chind@o meet its emission target3 hismeans the US drawing resources (funding,
skills,manufacturing capacity) dm the rest of the worldThis is contributingto awd®l W& dzo & A R &
NI OSQ | & 2 ke Mipaotdutleir debatbdnisatich$argets

This will have a significant impact on Australiith its small domestic manufacturing and skills base

and heavy reliance on importk.is occurring at a time when Gavenents are spending significant

funds on other civil construction activignd where there is an immense and growing pipeline of
constuction projectsapart from those associated with thenergytransition. While States are

making efforts tancrease the ability of local suppdyd skilled laboyrwe will remain heavily

dependent on imports for major parts of the capitald labourto implement the ISPAustralia is

dzy 6t S G2 O02YLISGS ¢AGK GKS ' { Ay (GUKS WwadwmaiRe

Panel Proposals for IASR

1 Key Messagethe 2024 Panel isot confident that the @st estimates in the GenCost
databasesufficiently reflect these supply chain constraintae look forward to seeing how
the Transmission Cost Database reflects thggessures.

1 Key Messagesupply chan pressures will delay implementation of the ODiPnetable, so
the analysis needs to undertake sensitivity testing on the project (transmission and
generation) schedule

5. Transparency

The 2024 Panel recognisimt there has been increased transparency acle successive ISP but
there are a number of areas where more is still required e.g., aspects of lsastsof engagement
with DNSPs

Panel Proposals for 2023 IASR

 KeyMessagec2 Y & A RS NI (i A 2 yquéesfions'$bg tKeASPInbwinéel @ be
considered as consumer risk preferences and social licence are incorporated into the ISP,
and these are partially cost dependent

1 Key Messageconsumers need to have confidence the projected cost of the QPP
accurateand reflects their interestsand for this they needull transparency

1 Sensitivity analysiagnd better evidenceavill be required, in modelling, regarding project
costs: locational, timing and technical. (Re$&ctiont).

1 Some more detail in the narrative for the FiR&l231ASR will be required, making for a
longer document, or more appendices. We consider this to be acceptable and desirable.

6A. Policy- Australia

There have been significanational and jurisdictiongbolicy developments sinate 20221SP How
AEMO considers policincluding government owned energy projedtsalso critical across many
aspects of the ISP.

Foroneexample, it could be considered odd tlkeare any scenarios above 2.0 degrees temperature
rise despite clear policy, while some of the hydrogen inrgaorksaspirations applied on the basis

of policy are not accurately reflective of actual policles alone plausibility as noted later in this
submissiotP ! 9 ah Qa | LIL3NGId iBdudgipiies tititthdv©lieen legislated, funded
havedemonstrated commitmentand are plausibleAEMO applied KS WLJdzof A O LRt A 0@

4 For a recent review of thienpact of the Inflation Reduction Act s&avid 8aysbrookPecarbonisinglean
EnergySupply Chai@ t I LIS NJ LINB & Sy (i Gergy Qbnfeiiekcs 22vFeafi&ry 20431 y R

ON



out in NER 5.22.3(byhe distinctions between which policiesedncluded in the ISP scenarios and
which are not has become more difficult to discern

As anotherexample, recent updates about Snowy 2.0, a centrepegg®vernment policy and driver

of material ISP transmission costs, confirm the unrealistic natutieeoproponent{ y 2 & | @ RN2 Qa
projected timelines. lisclearly unlikely Snowy 2 will be operating this degatalto assume

otherwiseR2Sa y20 YSSG !9ahQa 246y O2NB LINAYOALX S 27F |

Frequent and significant recent announcements also atichi;ng question to which policies are
included in 2024 ISP scenarios.

The politics of energy markets and policy means that there are many factors thiashpact policies,
some which lead to poor outcomes. For the ISP, evidence must continue to trumy polimg that
evidence can be both quantitative as well as qualitative.

Panel Proposals for 2023 IASR

1 Key Messagethe Final IASRhouldinclude a table/description of the polices included in
scenario considerations checked against AEMO policy inclushi di S Ndutoff R yiRS Q¥
for policy considerations

1 Key messageAEMO should require a strong evidence base before adopting assumptions
or inputs based on policalone (including government owned energy projegtsas it would
for any projects initiated by the private sector. To do otherwise introduces unacceptable
risk that is inconsistent with the long term interests of consumers.

T {SS GNIXyaLl NByoOe O2YYSyil 2y WgK2 LI eakKQ

6B. Policy International

Policies from oveseas will also impact on Australiehe key issue here is the impact of ti&

Inflation Reduction Agiassed in August 2022. It provides for nearly $Ui@0subsidies for energy
security and climate changelhis will have the effect of drawing cagditind skilled labour to the US
and away from other countries and potentially significantly delay the ability of other countries,
including Australia, to meet their renewable energy and climate targets. While the Act does
encourage significant new investmiein the US (particularly to reduce its reliance on Chinese
manufacturing capacity) to reduce their domestic supply chain pressures, it will, airl¢lastshort

and medium term, exacerbate the existing world supply chain pressures on both network and
generation build. Now we are beginning to see other countgearticularly the El4¢ considering

how they can avoid losing out and their proposed response is to increase their own subsidies. This
gAft 2yte tSIFR G2 Iy SadnfunpivdugtidandbalgmciedsiRgg ¢+ N (0 K
supply chain pressures.

We are already seeing domestic hydrogen developers wanting Australia to significantly increase

subsidies to support their business cases, already reliant on significant government assistance.

ldzZA GNF € A+ aK2dZ R y2G O02YLISGS Ay (GKAa WwWadzaAiRe gl
subsidise rent seeking from hydrogen developers. We would expect many other options are

available on a much lower $/t abatement available for Australia.

Al GKSANI YSSGAY3 2y Hn CSONMHzZENBE HAHOX ! dZAGNI t ALY
2019 Hydrogen Strategy given overseas developments like the US legislation. While there is a
reduced role for hydrogen exports in the 1.5C Gr&eargyExports scenario (vs the 2022 Hydrogen

5 https://www.democrats.senate.gov/imo/media/doc/inflation_reduction_act one_page summary.pdf
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superpower scenariofi KSe& | NB aidAftt NBfFIADSte ®HadAWBATAOI yi D
Panelbelievesthe CSIRO/Climate works modelling used to underpin the hydrogen assumptions in

the 1.5CGreenEnergyExports scenario should be revisited with a detailed analysis of the potential

impact of the US and other countries increased subsidies.

Panel Proposals for 2023 IASR

1 Key Messagethe currentmulti-sector modellingshould beupdated toseekto assess the
impact of the US legislation impadn particular, and any other overseas policy
development likely to impact on the ISP

7.Social Liceee

A major questiorfor the ISHs howto quantifythe impact of Social Licea on Transmissiarit is
importantto note thatwe considersocial licege in two contexts

1 CommunitySocial Licezewhichrelates to measures includirengagement of impacted
communiiesandpaymensto landowners for hosting electricity infrastructure

1 Consumer Social Licemwhich relates taacceptance ofhe coststo all consumersf
generation and transmissianfrastructure.

It is qucial that broader acceptance of TNSP projéct®t lost in compensation to landowner
considerations

The 2024 Pangdroposessensitivitiesaround social licence covering project delay and capex costs.
Panel Proposals for 2023 IASR

1 Key Messagesocial Licewe is a crucial IASR consideration, anektter engagement is
needed before the Final 2023 IASR
1 KeyMessageexpand the Draft2023L ! { w RSTFAYAGA2Y { 2licdngt®f dzZRS WO
1 KeyMessageexpand the model sensitivities to cover schedule delay and increased capex
resulting from the need to obtain socidicence.
1 Key Messagework to rapidly improve the knowledge base of the Advisory Council on
SocialLicerce to supportthem to make a meaningful contribution to the 2024 ISP

Process Themes

8w2fS 2F 5b{tQa

There idimited certaintyaboutDERorecastsdugi 2 ! 9ah Qa | LJLJ NBydte fAYAGS
DNSPs. Many distribution business are currently engaging actively with consumers on CER, tariffs

and related topics. ManppPNSP#$iave very up to date forecasts and datadinsights intoconsumer

attitudes and epectations

The 2024 Panel acknowledges that AEM@sémgage with DNSPs, thouglajipeas to focus on
engagement on technical issues. The messhg®024 Panel igetting from DNSPs is that this
should increase and expend to include other disciplings to those in consumer engagement,
regulatory, pricing and Government relations.

Panel Proposals for 2023 IASR

1 Key Messageensure that IASR forecasts are aligned with DNSP forecasts

11



1 KeyMessagewiden the scope of engagement with DNSPs outsideuaely technical
focus

1 Key Messageset out in detail the level of engagement with DNSPs in the Final IASR

1 AEMO should consider making recommendationsrfgroving policies, tariffs and
messaging to consumers to use load, where possible, to improve Dét8&k multifactor
productivity and reduce future peak loads to reduce TNSP .build

9. Sensitivity testing

The high level of uncertainty around costs, schedule and policy means there is increased focus on
the range of sensitivity testing. The use of sévisies can help consumers understand how robust

the Candidate Development Paths (CDP) are to changes in key variables. ShuglrgiakingCDP
based on central case assumptions is still high ranking after significant sensitivity testing on multiple
variables given confidence to consumers that the recommended optimal development path is robust
and in their long term interests.

Panel Proposals for 2023 IASR

1 Key Messageallow for increased levels of sensitivity testingo provide transparency for
matters with high levels of uncertainty with a focus on caahd schedule.

10.Consumer Engagement Separate process

éBoards need to lead and engagement needs to go through the organisdtion] S I 32f RSy (K
¢ Sharon Daty (Sustainability First UK) delivering Gill Owen Lecture 2017.

¢CKS L{t /2yadzYSNJtlySt adNRy3afe adzZJR2NIa ! 9ahQa
the time and resource pressurés AEMOto deliveron this commitmentConsumer engagement

needsto be an active and ongoing process for AEMO and relevant consultants toath boost

social liceoe and manage uncertainty.

Panel Proposals for 2023 IASR

 Keymessage?2 Yy adzYSNJ Sy3l 3SySyid ySSRa G2 0S02YS GKS
through alldecision making, including through IASR components

f Theconsumer engagement strategy aaslsociatedactionable plati K & A & OdzZNNBy (it &
R 2 OdzY S yEMO aril thé024Panel, should be published, when practical.

1 Consumer engagement strategy needsk the first 2026SPdocument produced and
consulted upon.

Topic specific priorities
11.Discount rate

Sensitivity testing in the 2022 ISP showed that changes in the discount rate had the largest impact

on net market benefits of any sensitivity. The 20Ranel was very critical of tl@2 y & dzfuse bfy G Q &

0KS w2y (KS RIF&8Q | LIINBIFOK G2 OFfOdAf A2y 2F GKS
2LISNF 6Sa 2y WKAzNRE S NI dSaQ GKI GISPHBofiNAtes &ré R2 vy 2
also applied outside of the ISP process, to both ISP andS#®projects, and the merit and accuracy

of their settingshave been called into question in those contexts.

Theupdated reportfrom the same consultarfor the Draft2023IASRhas the same flaws highlighted
by the 2022 Panel.
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Panel Proposals for 2023 IASR

1 KeyMessagethe 2024 Panetecommendsthat AEMO commission different consultant
to provide data on what is the expected return on private sector investments and how
that has changed over recent years

1 KeyMessagethe abovestudy shouldbe completed in time to allow stakeholder
engagement prior to publication of the Fin&023IASR

12.Hydrogenassumptions

Hydrogen is likely to play an importamicherole in emissions reduction, at a global level, in sectors
and regions that are otherwise difficult to decarbonise.

Beneficiariesand/or governments not consumers should carry the costs of infrastructure to
support hydrogen production

Producing, storing, transporting and using hydrogen at scale for most potential applicainams
far from economi@fter more than 50 yearsandarecent burst of activityof research and
development Despitethe highhopesof proponents and governmeniplans for hydrogemre highly
speculativeand rely ormajortechnologyand otherbreakthroughs to becomes feasible.

Hydrogenproduction and export projects should not beosssubsidisedy other energy users. This
entails the beneficiaries (future hydrogen projects) or government carryindultheost ofelectricity
transmissiorrequiredfor the purposes of hydrogen productipstorage and transport.

Qurrent cost recovey arrangements for shared transmissioa kot support a beneficianpays
approach to funding thé&ransmission rquired forfuture large hydrogen projects.

The aboveobservationscastdoubt overwhether the ISP should countenance the inclusion of
transmissim for hydrogen facilitieat all, or at leasin the absence of reform@r committed
government fundinyjthat avoid imposing the high costs of transmissionfidure speculative
hydrogen on consumers.

Panel Proposals for 2023 IASR
Bther:

1 Government fundingcommitted funding by proponentsnd/or reforms to cost recovery
shouldprevent other consumers funding the portion of shared netwinrfkastructure
attributable to hydrogen projecti the ISPor

1 AEMO shoulaninimise the inclusion ofydrogen projectsn the ISP to a level where there is
no material cost or risk, including the risk of underutilisation of transmission assetther
consumers

It is rot realistic or in the interest of consumers or emissions reduction, to assumérvad
volumes of hydrogen will be used in gas distribution networks

At the same time as hydrogen is being explored for export, the natural gas distribution and
transmission sectors are facing the existential threat of underutilisation and asset strargding
homes and businessea$ift traditional gasloadsto electricity.

The prevailing view of imendentenergy experts ithat gasof any typehas a diminishing future as
a fuel in homesThe question of new gas connections ceasing altogether isokeoK Sy Q> y 2 (i WA
and itis plausibldarge portions ofyas distributiometworkswill be decommissioned by 2050.
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To injectmore thana trivial blend ohydrogen blend (averaged across the gas netywddes not
reflect

1 consumer interest®r preferences

1 economic feasibility, now or into the future

1 technical feasibility, now or into the future

1 decarbonisatiomeeds over any time scale

T 1'9ahQa O2NXB LINAYOALX S&a F2NJ GKS L! {w

Panel Proposals for 2023 IASR

Forthe reasons outlined above, theraft2023L ! { as@r@ptions about hydrogdriending in gas
networksdo notsatisfyy 9 a h Qa O2 NB LaNdnafi®Ode plauSblel K G K S

Given the asymmetry of rigkhe Draft 2023IASR onlgxaminesoveroptimisticlevels of hydrogen
these assumptionarguably donoli & | i A & @o&e prin@pée hth& scenarios be uséful

Notingthere are technology trialehich will result in some injection dfydrogeninto gas networks
for the foreseeable future, AEMQ & shauld assume the following levels of hgden in
reticulated gas networks

1 adefault value of 2% in all scenarios (rather thatimitedas per the GreenxXports
scenario an&10% agper the other scenarigs

1 asensitivity of 10% in the Green Exports scenario (rather than a default value of unlimited as
proposed in theDraft 20231ASR)

13. Consumer risk preferences

A key issue for the 2022 ISP Consumer Panel was the risks of over (todauauesrly) or under

(too little, too late) investment in network and generatiémthe face of uncertainty around the
timing of coal plant closutelhe 2022 Panel recommended that AEMO undertake engagement to
better understand consumer risk preferences.

AEMO hasppointed Deloitte to see how measurement of this willingness to pay might be done,
what results are available from consumer engagement and how this might be incorporated into the
ISP modelling. The 2024 Panel is deeply involved with dhistie and AEMQprojectas they seek to
answer these questions.

14. Transmission cost database

The Transmission Cost Database (TCD) contains a significant amount of information on actual and
forecast costs of various components of network build. After a cursory anadythis 2020 ISP,

AEMO made considerable advances in the sophistication of its TCD in the 2022 ISP and is seeking to
expand that sophistication in the 2024 version. PB24Panel considers this is a core part of the ISP
assumptions given the scale of trecommended build and the extreme supply chain and social

licence pressures driving substantial increases in forecast costs.

AEMO has appointed Mott MacDonald (MM) to update the 2022 TG@®2024 Panel hémd the
benefit of a number omeetings with AEMO and MM as they have developed tDeift report. The
2024 Panel hagrovided extensive feedback to AEMO on suggestions to improve the Draft. That
feedbackincluded a recommendation that the revised report be published for stakeholwlantent
as part of the Transmission Expansion Report in April.
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2. About the ISP, IASR and Consumer Panel

2.1Background

{2dziK ! dZAGNI £ Al 6{! 0 (Safen8eNtakotPdh fhe afterdoan®d®28 SY ot | O
September 2016. According to the ABR, system blackvastriggered by severe weather that

damaged both transmission and distribution assets, followed by reduced wind farm output and a

loss of synchronism that caused the loss of the Heywood Interconnéfidespread blackouts

lasted for a perid of 8 hourdfor the majority of areasicross the stateywhile some areasemained

without powerfor days There was a period of market suspension for a further 13 tlays.

The SA system black triggered a tsunami of state and national energy regulatews;eile

changes and enforcement action. A focus of this action was to ensure that such an event never

occurs again. The Coalition of Australian Governments (COAG) energy ministers agreed to an

independent review of the national electricity market at attraordinary meeting on 7 October

HaMc® S5NI!EFYy CAYy{1St !'hY !'dZAGNIEtAFIQa / KAST { OASy
review.

TheBlueprint for the Future of the National Electricity Mankeis issued on 9 June 2017 as the final
report of the independent review chaired by Dr Alan FinKéleBlueprintcontained50
recommendations, including related to system planningRecommendatiorb.1 effectively

introduced the Integrated System Plan (ISP):

0By mid2018, the Australian Energy Market Operator, supported by transmission network
service providers and relevant stakeholders, should develop an integrated grid plan to facilitate
efficient dexelopment and construction of renewable energy zones across the National

9ft SOGNRORGE al NJ S ¢

2.21SP Overview

The Integrated System Plan (ISP) is a whbkystem plan for the development of the National
Electricity Market (NEM) for the next 20 yearsd beyondlt is focused on the lorterm interests of
electricity consumers to ensure the efficient development of the power system for all users and the
delivery of reliable, affordable energy for everyone.

AEM@ & y S Huke tolbd published in JuR024.Under the National Electricity Rules (NER®, t
ISP is to be publishexVery two years. An ISP Methodology is to be published at least every four
years.

The frst IS was issueth July 2018with the statement thatit was a

SAERH My 0 Ly@SadAiar dizy Nolsiatehlide Hagkoat { 2 dzi K ! dza G N> £ Al Q&
https://www.aer.gov.au/wholesalenarkets/complianceeporting/investigationreport-into-south-australias
2016state-wide-blackout

"Finkel, A (2017) Indepeent Review into the Future Security of the National Electricity Market at
https://www.energy.gov.au/publications/independentview-future-securitynationalelectricity-market

blueprintfuture
8 Finkel, A (2017) ibid 4.
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& O #baséd engineeringptimisation plarby the Australian Energy Market Operator (AEMO)
that forecasts theoverall transmission system requirements for the National Electricity Market
(NEM) over the next 20 yeab¥

The transmission investment recommended for immediate adticthe 2018 ISP was estimated to
be between $450 million and $650 milliofhese projectsvere tobecome regulated network assets
and thereforebe funded by consumers through electricity bills.

The 2020 ISP was released on 30 July 28@fk, the IS®Was described as a

& ¢ K dfts@tem plan to maximise net market benefits and deliver-tmst, secure and reliable

energy through a complex and comprehensive range of plausible energy fuliuidEntifies the

optimal development path for the Nationald€tricity Market (NEM), consisting of ISP projects

YR RS@St2LIVSYy(d 2LIIRNIdzyAiASas +ra o8ttt a ySOS
Theoptimal development patlincludes actionable ISP projects and future ISP projects, which can be
progressed through the Regulatory Investment Test for TransmissiofT (RfdcessThe actionable

ISP projects in the 2020 ISP were forecast to cost between $6.8 billion and $1@7obidir the
period 202232, financial years

The 2022 ISP was released |n June mﬂ? Figure 27 Map of the network | s in the optimal B path

the statementthat it: COMMITTED &

ANTICIPATED
o

welopment in progress

oXsets out an optimal development path
(ODP) which identifies investments that
meet the future needs of the NEM,
including actionable and fute ISP
projects (transmission projects or nen
network options), and development
2LIR NI dzyAGASE Ay «a
generation, storage projects or demand R
side developments that are consistent

with the efficient development of the . S
LJ2 6 S NJ &3t §ud& Yheedors and
other decisioamakers on the optimal
timing and placement of those
resources

The figure shows the 2022 ISP GBFhe (
2022 ISP was the first ISP to be subject to tr LT
full set of consultation and transparency o)
arrangements under the National Electricity

Rules (NER). The actionable ISP projects in s s s s s oy s sy oty s oo e 3
2022 ISP were forecast to cost $15.1 billion

9 AEMO (2018) Integrated System Plan 2018@its://aemo.com.au/energysystems/majof
publicationsintegratedsystemplanisp/2018integratedsystemplan-ispp.3.

10 AEMO (2020) Integrated System Plan 2020tits://aemo.com.ai/energy-systems/majof
publications/integratedsystemplanisp/2020integratedsystemplan-ispp.9.

INER 5.10.2

12 AEMO (2@2b) 20221SP ahttps://aemo.com.au/energysystems/majofpublications/integratedsystem
planisp/2022integratedsystemplan-ispp.62
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over the period 20261, this beingthe sum of the cost estimates for actionable network
investments in the optimal development path in the 2022 (iE#Re that some of the estimatesre
presented in the ISP with accuracy ranges).

Taking the mid points of the indicative ranges nbpty spending for about the next decade for
from the first three ISPs, and using a logarithmic trend as best option for this limited data set, yields
the below projection for the fourth:

Indicative ISP spending proposals for about
the next 10 years, ISP's 2018, 2020, 2022

20000

15000 e
& 10000 i
000 I

2018 2020 2022 2024
Year of ISP report

Data SourcesAEM0O2018, 2020,2022 { t Qa&

We recognize the hypothetical nature of this data, but believe that the figure provides a useful
picture, and indicates a0241SP cost of about $19 billion is plausible. The 2024 Panel is concerned
about a further increase in projected ISP spending ftben2024 ISP, at a time when energy bills,

and other costs of living, are already harming a large number of households and businesses. The
2024 Panel does not think that the community soti@ncefor this magnitude of expenditure has
been obtained.

In addition to cost, consumers are also concerned about a range of optimisation issues pertinent to
the ISP, including:

1 retirement of coal

9 emissions reduction
9 the future of distributed energy resources
1 reliability
9 social licece.
2.3 The IASR

AEMO reports int$ Draft 203 IASRhat:

G¢KS blFidAz2ylf 9%ré&Gnée NBVO ioidévelop,dzbn§uli and pfulSlist the IASR in
accoRl yOS GAGK (GKS ! dzaAGNIEALY 9y SNHe& wS3adzZ I G2NDa

BNER cl.22.8(a)
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Guideline¥/ 2yairaidSyld ¢6A0K (KSaS DdzARStftAySazX ! 9ah A&
publishing this Draft 2023 IASR for stakeholder feedig&ck.

AEMO published the Draft 28 IASRon 16 December 2022EMOmade a call for submissions and
stated that it would accept submissions until 5pm AEDT on 16 February 2023.

The publication of the Draft 2023 IASR marke S O2 YYSy OSYSy i 2F ! 9ahQa ¥+
on its key forecastign and planning inputs, assumptions and scenarios for the 202&t8Rario
planning is a key aspect of the Draft 2023 IASR. AEMO describes scenario platfioilogys:

GThe use of scenario planning is an effective practice when planning in highly umcerta
environments, particularly through disruptive transitions. Scenarios are a critical aspect of
forecasting, enabling the assessment of future risks, opportunities, and development needs in
the energy industry. Scenarios therefore purposefully cover tieadith of potential and

plausible futures impacting the energy sector and capture the key uncertainties and material
drivers of these possible futures in an internally consistent way. AEMO uses a scenario planning
approach coupled with codienefit analys to determine economically efficient ways to provide
reliable and secure energy to consumers through the energy transition.

While some scenarios may be more likely than others, no single scenario is expected to be the
definitive version of the future thawill occur and understanding the potential benefits or

regrets of developments across the scenario collection is valuable when investing in the face of
uncertainty. In reliability assessments a central scenario is selected from this scenario collection
(typically being that which is considered most likely), enabling critical evaluation of that

LI NI A Odzf  NJ A0Sy NA2Qa&a FdzidzNB ySSRa (2 YIFAYyGlAy
regarding the spread of reliability risks in the energy transjtaomd opportunities for addressing

them £16

The 2022 Panel notethat AEMO generates the Draft ISPthking the parameters of the IASR,
analysing potential development paths under each scenario using a suite of energy market models,
and comparing theesults with a CosBenefit Analysis process.

The scenarios are developed based on a wide range of inputs and assumptions, both explicit and
implicit. These include:

=

policy and emissions reduction settings

consumption and demand historical and forecagteomponents
existing generator and storage assumptions

new entrant generator assumptions

fuel assumptions

financial parameters

renewable energy zones (REZS)

transmission

power system security

= =4 =4 4 -4 - -8 -9

14 At https://www.aer.gov.au/system/files/AER%2020Forecasting%20best%20practice%20guidelines %20
%2025%20Auqus202020.pdf

15 AEMO (2028) Draft 2023 IASBp.cit

18 AEMO (2028) ibid. p.17

172022 PanelZ02I)L { t / 2y adzYSNJ t I ySf wSLE2NI 2y ! 9ah@i LyLldzia !
https://aemo.com.au/energysystems/majotpublications/integratedsystemplan-isp/2022integrated
sysem-planisp/getinvolved/consumeipanel
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1 gas system assumptions
1 hydrogen assumptions
1 employment factors.

2.4 The ISP Consumer Panel

The ISP Consumer Panel is an advisory body set up under changes to the National Electricity Rules
(NERJput in place since th2020 ISPThe role of the ISP Consumer Panel is to bring a consumer
focused perspective to the ISP development process, in particular having regard to therlong
interests of consumers.

AEMO appointed four members to tl2024ISP Consumer Par{ghe 2024 Panein September
2022

T / N*A3 aSYSNE>X IRG20FGS 6AGK GKS tdzmfAO LydSN2
Consumer Advocacy Program

1 Jo De Silva, senior leader at the Australian Energy Regulator (Consumer Reference Group)
and Energy & Water Ombudsman SA

f MarkDNBYyyAy3aTX 5ANBOG2NI 2F t2fA0e yR wS3dzA I GA2
Australia

1 Mark Henley, advocate for vulnerable people and communities.

The2022 IS”Zonsumer Pandthe 2022 Paneljlescribed their approach to the long term interests
of conaimers:

0Xto ensure the ISP adequately accounts for the risks of-@rarnderinvestment when the

future, inevitablyz R2Say Qi GdzNYy 2dzi GKS g1 & -investment, & Y2 RSt
consumers will pay more than they need to for electricityd ave know the affordability of

electricity is already a major issue for many consumithere is undeinvestment, there will

be an increased risk of power outages due to reduced reliability or security of supply, or failure

to meet emissions reducti@targets due to an inability to connect new renewable
ASYSNIBGAZ2Y DE

The 2024 Panel endorses this approach.
Under the NER, the Panel is required to publish two main reports:

1 Avreport on the IASR by 28 September 2023
1 Areport on the Draft ISP by 15 Feby@024.

AEMO must publish these reports on its website and have regatdetn butis not obliged to give
effect to any recommendations in these repotfs.

In addition to these two required reports, the Panel considers it has a role in the ongoing ISP
devdopment process and is supported by AEMO in this regard. The Panel engages closely with
AEMO through formal and informal submissions and other activities.

The Panel can be contacted V&Pconsumerpanel@mo.com.au

182022 Panel (2021b) ibid p.14
NER (clause 5.22.7)
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2.5 Regulatory Framework
Under the NER, the followir@uidelines areelevant to the ISP:

1 Cost Benefit Analysis Guidelines
1 Forecasting Best Practice Guidelifies

The AER can specify which partshef Guidelines are binding on AEMO and hasrapliance and
enforcement role to ensure AEMO complies with the provisions set out in the NER and the binding
elements of the Guidelines.

2.6 Funding Transparency Statement

The 2024 Panel members are paid by AEMO from the funding it receives for tloé Kd&onal
Transmission Planner (NTP). This funding comes from the transmission businesses of each state, who
collect their revenue from their customers in the form of regulated charges. AEMO determines how
much of the NTP budget is allocated to the I18Rs@mer Panel and the rate of remuneration of

Panel members.

20 hitps://www.aer.gov.au/networkspipelines/quidelinesschemesmodelsreviews/quidelinego-makethe-
integratedsystemplan-actionable/finatdecision
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3. Changes since ISP22 and challenges for 2024

As the second ISP Consumer Panrelhave built on the solid base for consumer perspestive
provided and envisaged by the 2022 ISP Panel and®2I1SP.

From this basgthe 2024 Pangkcognisathat in a sector as dynamic as electricity, there are a
number of changes and contextual circumstance that will impact the developméiné @&024ISP
These will need tbe considered in developing thepats and assumptiongsedfor the modelling to
further develop the foutSPscenariosThis section identifies the changes that we expect to have the
greatest impact on consumers, or at least some consumer cohorts.

3.1 Whatis changed or changing?
1. Prices matter even morascost of living pressureare growing

2. Government Policy: New and aliging energy policie®,.g.,Rewiring theNation and
Jurisdictional plans

3. Other policies and expectations related to energy services and policies
4. The requirement of better consumer engagement

5. What are the energy based services that various groups of cogrsivant now and into the
future?

6. Consumer Risk preferencese customers willing to pagnore than theyare currently
payingfor different future outcomese.g.,lower price volatility?

7. SociaLicerce: whatdoes it mean in the ISP contekbw is iteamed?
8. Costs of implementation

9. New and emergintechnologies: ifsdifficult for consumers to differentiate between the
genuine technology innovation, hype or wishful thinking and thinly veiled grabs for
Government subsidies or funding

10. Uncertainty the 20221SPcouldnot predict the Ukraine war)
1. Prices matter even mie as cost of living pressures are growing

Cost of living pressures are increasingly being raised as the most pressing issue that households are
confronting.

On 31 December 2022, the Sydney Morning Herald published monthly survey responses asking
about the relative priority of a set of issues for Australian househ@lfibe 2024 Panaluggess that
this is but one of many surveys telling the same stonany Australians are increasingly concerned
about their living costs.

2\Wade, M. (202200W¢ KS &SI NJ 2F fAQGAy3a 02aGaQY CAYylEyOAlt LINB&aaidz

https://www.smh.com.au/business/theconomy/theyear-of-living-costsfinancialpressuresop-australias-
worry-list-in-202220221228p5c942.html
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Top 5 Policy Prioritis, 2022

Q: Which one of the following issues do you think is the highest priority for you and your vote

choice?
= Handling the COVID situation =— Keeping the cost of living low Healthcare and aged care
The environment and climate change =— Economic management and recovery

25

Source: Wade, M. (2022) op.cit

The survey shows that during 2022, the percentage of people listing cost of living as their highest
priority doubled to 32% of the population, overtakin@ZIDconcerns by February 2022.

Goncern about theenvironment and climate change was the second highest priority for most of the

year.

h@dSN) GKS (¢St @S Y2yiKa (G2 GKS 5SOSYOSNI HAHH I dzt N
most significant price rises were Domestic holiday travel and accommodati@n3%), Electricity

(+8.6%), International holiday travel and accommodation (+7.6%) and New dwelling purchase by

owner occupiers (+1.7%% This suggests that for expenditure over which households have minimal

control, electricity costs had the highestrease during 2022 and contributed to inflationary

pressures.

More deepseated is the slowly growing wealth divide with share of total wealth declining since
20034 for all households with head under 44 years, wheth@meownersor not.

Average wealth ohouseholds by age, as a percentage of the average wealth of all (%)

201314 201516 201718 200819 2019-20 202021 202122

103-04 2005-06 200910 20m12
@ Total wealth, age under 35 @ Own home, age under 35 | Total wealth, age 35-44 ( Own home, age 35-44 @@ Total wealth, age over 64

@ Own home, age over 64

SourceACOSSd)Wealthinequalityat https://povertyandinequality.acoss.org.au/category/inequality/weadtequality/

22 ABS (2023tonsumer Price Index, Austradtzhttps://www.abs.gov.au/statistics/economy/pricedexes
and-inflation/consumerprice-indexaustralia/latestrelease#:~:text=Key%20statistics,
The%20Consumer%20Price&text=0ver%20the%20twelve%20months%20to,owner%20occupiers%20(%2B1.7%
25)

22


https://povertyandinequality.acoss.org.au/category/inequality/wealth-inequality/
https://www.abs.gov.au/statistics/economy/price-indexes-and-inflation/consumer-price-index-australia/latest-release#:~:text=Key%20statistics,-The%20Consumer%20Price&text=Over%20the%20twelve%20months%20to,owner%20occupiers%20(%2B1.7%25)
https://www.abs.gov.au/statistics/economy/price-indexes-and-inflation/consumer-price-index-australia/latest-release#:~:text=Key%20statistics,-The%20Consumer%20Price&text=Over%20the%20twelve%20months%20to,owner%20occupiers%20(%2B1.7%25)
https://www.abs.gov.au/statistics/economy/price-indexes-and-inflation/consumer-price-index-australia/latest-release#:~:text=Key%20statistics,-The%20Consumer%20Price&text=Over%20the%20twelve%20months%20to,owner%20occupiers%20(%2B1.7%25)
https://www.abs.gov.au/statistics/economy/price-indexes-and-inflation/consumer-price-index-australia/latest-release#:~:text=Key%20statistics,-The%20Consumer%20Price&text=Over%20the%20twelve%20months%20to,owner%20occupiers%20(%2B1.7%25)

About a third of Australian households are now renters and rental is the fastsdng form of
housing tenure. Someenterschose todo sq but a vast majority have nchoice.

News websitdnDailypublished an article on L&anuary2023 saying

G¢KS yIiA2yQa NAOKSad 2yS LIBNI OSyid KI@® | OOdzyd:

per cent over the past decade, according teeport by Oxfam.

TheSurvival of the Richestport released on Monday shows the richest one per cent, who
make up nearly 200,000 people with a combined wealth of more than $3 trillion dollars, have
accumulated more than $2500 a second or $150,000 per minute for 10 years straight.

Additionally, billionaire wealth is now 61 per cent higher than it was before the pandemic and

GKSNBE INBE MM Y2NB o0AffA2yIPANBE (2RlIe& (KFy GKSN

Everhigher concentration of wealth will also likely limit economic growth and the demand for

electricity, while also exacerbating difficulties that many energy customers will have in paying their
bills.

At the same time, real wages, on average, have beendaiéicently.

The following graph is taken frothe Australialnstitute discussion papefre wages or profits
RNA @Ay 3 | dza (i Which iddésQiBed Ady FaflFyl AL2yyrkE @ aAa 2F GKS bl (A2
costs have played an insignificant role in teeant increase in inflation, accounting for just 15
percent of economy wide price increases while profits have played an overwhelming role,

F O02dzyGAy3a F2NJ I 02dzi &n LISNOSyid 2F NBOSyild Ay¥Ftl

Falling nominal and real wage growth, March 2005 to Marct220

Nominal wage growth (WPI)

Annual growth

Real wage growth

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Source: Australian Bureau of Statistics Wage Price Index and Consumer Price Index
SourceThe Australia Instituté2022)p.2

The growing concern about cost of living, coupled with high electricity prices and falling real wages
introduces a higher level of anxiety about future electricity cokismany households, than was the
case for the 2022 ISP. This has potential impact on concerns about rising costs, including energy for

ZMibenge M SY Rdzf dzl I 6 HnHOO a! dza ( NI fAudiradais ridhFedDiue ®2osft fickey dzS G 2
(indaily.com.au)

24RichardsonD.,SaundersM. andDenniss R. (2022pre wages or profitsddiA y 3 | dza (4 Nlat A Q& Ay Tt
https://australiainstitute.org.au/wpcontent/uploads/2022/07/Arewagesor-profits-driving-Australias
inflation-WEB.pdf
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https://indaily.com.au/news/2023/01/16/australias-rich-get-richer-despite-inflation/?utm_medium=email&utm_campaign=InDaily%20Lunchtime%20%2016%20January%202023&utm_content=InDaily%20Lunchtime%20%2016%20January%202023+CID_b6fd637377cffa9b81b27f22f49b15fb&utm_source=EDM&utm_term=READ%20MORE
https://indaily.com.au/news/2023/01/16/australias-rich-get-richer-despite-inflation/?utm_medium=email&utm_campaign=InDaily%20Lunchtime%20%2016%20January%202023&utm_content=InDaily%20Lunchtime%20%2016%20January%202023+CID_b6fd637377cffa9b81b27f22f49b15fb&utm_source=EDM&utm_term=READ%20MORE
https://australiainstitute.org.au/wp-content/uploads/2022/07/Are-wages-or-profits-driving-Australias-inflation-WEB.pdf
https://australiainstitute.org.au/wp-content/uploads/2022/07/Are-wages-or-profits-driving-Australias-inflation-WEB.pdf
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aggregate, the rising costs and lower incomes impacts can be recessionary which, for the ISP 2024
could translate into declining energy demand and consequently slower implementation.

2. Government Policy: New and changingengy policies, e.g., Rewiring the Nation and
Jurisdictional plans

TheDraft 2023IASR document provides thorough documentation of changing government energy
policy. The 2024 Panel considehat this a particularly pertinent topic for the 2024 ISP process
also provide some focus on changing government policy.

Since the development diie 20221, there has been a change of Government nationally and in

South Australia. Nationally and at state level there have been a number of policy announcements

GKFG KFE@GS tA1St@ AYLIOG 2y FalLlSota 2 fefedtk S L{t HAH
Appendix B for a summary of some of these pel.

In summary: ljurisdictional governments in the NEMw have net zero targets and substantial
policies to respond to energy supply and climate change adaption. Most of these strategies also
involve objectves of economic development and job creation.

Most jurisdictions also have related policies dealing \Wthewable Energy Zones asdme have
(green) Hydrogen action plans.

Most of these polices have been announced or rediseer the past 124 months andhere will
likely be more announcements and commitments in the near future. The dynamics of policy and
program development since the development of 2@22ISP has been substantial.

The 2024 Panel hamt tallied up the combined spending pledges fromioaal and jurisdictional
governments but estimate it to be of the order of $dillion to $60 billion over the next 5 or so
years.Peopleare alreadyrequiredto pay for significanjurisdictionalenergy infrastructure and
transition strategiesboththrough taxes and energy bills

Appendix Bs not a comprehensive list of policy announcements by National and jurisdictional
governments but highliglstthe extremely dynamic aspect of energy policy and associated strategies
and projects. The ISP progranilweed to be ever more dynamic in adjusting models (the next
AEMO modelling paper to be released in March 20@2puts and assumptions. Keeping consumer
voices informed and involved will lxgcreasinglymportant in appropriately responding to the
dynamnics and uncertainty of energy markets.

We also note that the recentiSInflation Reduction Adpassed on 18ugust 2022) is providing
large subsidies for US renewable energy programs that are having the effect of drawing immense
resources to the US and aw from other countries, including Australia.

3.0ther policies and expectations related to energy services and policies.

¢KS 1 dzaiNIftAlIlY D2OSNNESVIAOXKSSYENBERGAFAAHKEFSNEE
FNFYSE2N] aé¢ GKIF G | NBond theldet kefio tafg@t andl ReSviiddy dhe Nafidn. A O& 0 S

1 Powering Australia

1 National Energy Performance Strategy

25 Australia's enerqgy strategies and frameworks | energy.gov.au
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https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks#toc-anchor-powering-australia
https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks#toc-anchor-national-energy-performance-strategy
https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks

Bilateral energy agreements

Enerqy security and emergency management

Fuel security

Future Fués Strateqy

Australia's National Hydrogen Strategy

Establishing offshore renewable enerqy infrastructure

Trajectory for Low Energy Buildings

=A =/ =4 =4 =4 =4 -4 =4

Energy Budget information

Some of these strategies have potentialsignificantly impact on the ISP, particularly by changing
future electricity demand. The Trajectory for Low Energy Buildings for example, if enthusiastically
implemented and extendedvould dramatically reduce household energy needs for heating and
cooling by 2050, or sooner.

Other initiatives and factors that also impact on energy supply and demand include:

1 Town planning

1 Energyefficient housing

1 Energy efficient gpliances
1 Publictransport

The 2024 Panekcommend that ISP planggorouslyfactor in relationships and impacts from the
range of policies and strategies that will impact on future energy dempadicularly considering
that demand side reductions reduce the need faansmissiorprojects

4. The requirement of better consumer engagement

Strongleadership irconsumerengagement in the energy sectors, particularly by network service
providers over the last-2 yearsis supportng the expectation of consumers and consumer
representative groups that the calibre of consumer engagement continues to improve

5. What are the energy based services that various groups of consumers want now and
into the future?

Not too long ago, housetids wanted heating/cooling, lighting, refrigeration, cookihgt waterand
entertainmentas the main services provided by electricity. The range of household and business
services provided by electricity is growing rapidly with transport increasingtyntiag an electricity
service along with security, communications, home office, enhanced entertainment and a growing
FNNF e 2F WavYFINIQ aASNBAOSaod

This growing range of services required from electricity exacerbates divergence in energy service
expectations fo different customer groups anequiresthat electricity access is affordable and
reliable.
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https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks#toc-anchor-bilateral-energy-agreements
https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks#toc-anchor-energy-security-and-emergency-management
https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks#toc-anchor-fuel-security
https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks#toc-anchor-future-fuels-strategy
https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks#toc-anchor-australia-s-national-hydrogen-strategy
https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks#toc-anchor-establishing-offshore-renewable-energy-infrastructure
https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks#toc-anchor-trajectory-for-low-energy-buildings
https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks#toc-anchor-energy-budget-information

6. Consumer Risk preferences: how much are various customers willing to pay for future
outcomes, and what is their appetite for price volatility?

The matter of coaumer risk preferences was strongly developed by2022Panel and draws on
the above observations about the growing range and diversity of expectations about continuity of
services from electricityWe discuss this work further in Sectidrb.

7.Social Licencavhat does it mean in the ISBontext, how is it earned?

This is a topic identified by tH2022Panel andne that isbeingexplored by some jurisdictional
governments. On 25 October 202Be NSW Government announced that it was establishing a

XyS¢ {GNFXGS3IAO .SySTAG tleyvySyida {OKSYSXoi2 adz.

Under the scheme, private landowners in NSW will receive $200,000 per kilometre of new
transmission infrastructure hosted on their land, paid out in annual instalments over 20 years,
AYRSESRS (i2 /tL®E

Victoria recently announced a similar sched&his is one response to the aspect of social ieen

for transmission lines on larmlvned privately. Social licea for major energy infrastructure is more

than this.

AEMO has appointed$ocialicenceAdvisory Board thathe 2024 Panetxpecs willprovide advice
on aspects of social licea The 2024 Pan&lonsides aspects of sociaidence in Section7.4.

8. Costs of implementation

The cost of implementation for ISP projects is impacted substantiatipimestic and globadupply
chainconstraints contractor availabilittand competition from other infrastructure projects
including dher energyprojects.Theseare pushing up ISEbsts andare unlikely to abate fully in the
foreseeable futureWe consider aspects of implementation cost§dntion7.3.

9. New and emerging technologies: i difficult for consumers taifferentiate between
the genuine technology innovation, hype or wishful thinking and thinly veiled grabs for
Government subsidies or funding

There are many proven, probadl Yy R LI2aaAotS yS¢g GSOKy2ft23ASa GKIG
electricity supply Itis difficult for consumers to differentiate between the genuine technology
innovation, hype or wishful thinking and thinly veiled grabs for Government subsidies or funding.

Another important role for the ISP is to be able to sensibly include theupla proven new
G§SOKy2t23A8Sa YR (2 ARSyGATe fA1Ste Ayyz@l GA2ya
moving away from a sound evidence base.

10. Uncertainty the 2022ISPcould not predict the Ukraine war)

Against the backdrop of alf these substantial and recent changes there is the remaining potential
for high impact, exogenous shocks impacting the Australian electricityTdre20221SP dichot
predict the Ukraine war.

26 Deputy Premier and Minister for Regional NSW Paul Toole (20823 G NJ f A Qa4 FANBG o0SySTAl
landowne's hosting new transmission lines | NSW Government
27 Seehttps://www.premier.vic.gov.au/landholdepaymentsfairer-renewablestransition
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https://www.nsw.gov.au/media-releases/australias-first-benefit-sharing-scheme-for-landowners-hosting-new-transmission-lines
https://www.nsw.gov.au/media-releases/australias-first-benefit-sharing-scheme-for-landowners-hosting-new-transmission-lines
https://www.premier.vic.gov.au/landholder-payments-fairer-renewables-transition

Uncertainty impacts both demand and supply sides and chgdiesystem planers more than ever

before.The 2024 Panauggess that the most appropriate responses to uncertaingyfor the ISP to

FOOSLIi GKIFG dzy OSNIFAyGe Aa WiKS y Séorgdgnddid t Q A YL
and most importantly to &ep engaging with consumers and other stakeholders, without paying too

much attention to any vested interest.

3.2 Challenges fothe 2024ISP

In responding to the new and continuing issues, the Integrated System Plan confronts challenges at
each ofitscomponents:

Integration

It is difficult to produce an integrated, national system plan for electricity in-inthgrated policy
setting.

Return of the States

The2024ISPneeds to consider how best to integrate the recent policy announcements regarding
climate change and energy policies from the Commonwealth as well as jurisdictional governments.

Other impacted sectors

Similarly, the 2024 version of the ISP would do well to further explore integration of energy policies
and programs with other impacted sec including:

1 transport where car-poolingschemes may well become more popula
1 public transport, including the electrification of public transport

1 urban planning and greener cities with the potential for reduced energy demand, depending
on government leadership to speed up the greening of cities. The alternative is that poor
energy efficiency planning in emerging cities, Western Sydney in particatalead to
substantial future energy needs for households with energy inefficient housing in ever
K2GGSN) adzY YSNE® ¢KS !/ ¢Qa dzeD.)C¥ininBe® @A Iy F2NJ y!
Western Belconnen provide an example of more energy responsive urbarindann

91 housing and appliance energy efficiency design criteria. Over recent years many appliances
have become much more energy efficient, the same cannot be said for housing stock,
particularly rental housing.

Modelling

The modelling used for the ISP willeateed to better account for both the range of related inputs
that would be included in a comprehensive model and better reflect the dynamics of electricity
markets and policy

System

The ISP is a driver of policy decisions and will impattl§r2 LliveS &hd businesses for decade, so

it needs to take a systemic approach that is beyond the Generation and Transmission system of the
blGA2ylf 9t SOUNROAGE al NJSId ¢KS WwaegadsSyQ AyOf dzF
businesses, rural and remotemmunities (including SAPS) as well as people, the communities they

live in and the organisations for which they work.
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Plan

The plan aspect of ISP needs to be cognisant of the social economic, political and environmental
aspects of the plan as well as ttezhnical.

Assuch it needs to include planning relevant to:

1 technology and expectations about new tech capability keeps changing.
changing national and jurisdictional polities and frameworks
social Licene (inits various meanings)

cost of living andhe growing wealth divide

= = =4 =4

relationships with the rest of the world, including climate action and supply chains
The ISP is important, butdamot6 S WS@SNE G KAYy I QP ¢ K Ahé 20R4SP.LJ- NIi

Pathways to the future araon-linear, there will be great leaps forward and stubborn falling back.
This reality of implementation is also part of the unpredictable context for the. Plan

28
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4. Overall Comments on the IASR Engagement Process so far

4.1 Introduction

The regulatory frarework for the development of the ISP requires AEM@dbieve high levels of
engagement in the forecasting and decisiét { A y 3 LINE O S dcipdraté corantitfeits 2 6y O
also requirehightlevelengagement. ThiSectionsets out thekey elements of theeguhltory

framework s wellad 9 a h Q& O 2 YeYafing t6 Engafemento consider how effectively

AEMO has engagexd the development of th023 Draft IASRTheSectionalso highlightsareas for
AEMOimprovementin the ISP development process.

4.2 ThelSPFramework and Stakeholder Engagement

The development of the ISP is framed by the Nati@ettricity Rules andthe9 wQ& DdzA RSt Ay Sa
make the ISP actionabBfgthe Guidelines)in its response to th2021 Draft IASR he 2022 Panel

referred tothese Guidelineto illustrate how theyare intended toRNRA @S ! 9ah Qa Sy 3t 3SY
processes, with particular focus on transparency and stakeholder engagément

In its Final Decision ahe Guidelines,he AER wted thattransparency is importdrbecause it
allows stakeholders understand and test 9 a hc@nélusions and effective consultation is said to
improve the forecasting andecisionmakingprocess®

Effective consultatioin the Forecasting Best Practice Guidelimgudesdetailed discussion at
workshops, public forums and to individual stakeholdmnd a wide range of engagement strategies
to receive appropriate feedback from stakeholders with unigue perspectives

¢CKA& CNIYS@g2N] A& O2YLX AYS yinclSdihgniteStrategia Pricriies 2 6y 02 Y
identified in FY202and itsFY2023 Corporate Pldh.

Of four high priorityareas identified by the AEMO Board and Executive in FY@023/ 3| 3 Ay 3 2 dzNJ
{GF1SK2f RENE ¢  Alrdithist phiodity, SEMO lisdlively BeBkBND Hiddmettdsted
partnere working with its members and stakeholdesdstates thatitg I yia G2 aYSSid | yR
ail 1 SK2f RS NihrBugh astidelehgagereyitilistening and response to feedBack.

In its FY2023 Corporate PlanMdE a4 S a 2dzi G2 aOt SINIeé& FyR O2yairad
FSSR@hdOPRSAaAAIY (G(KS L{t 8SyarvaAsSXPyaSRiBRGIBI&&NRY 3
focug YR (G2 aO2ydAydz tfe& AYENRG&oniskaRey théniél SK2f RSNJ

28 AER (2024) Guidelires to make the ISP actionablettps://www.aer.gov.au/networks
pipelines/quidelinesschemesmodelsreviews/quidelinesto-makethe-integratedsystemplan-actionable
292022 Panel (2024 Draft 2021 Inputs, Assumptions and Scenarios Repadrttas:/aemo.com.au/energy
systems/majotpublications/integratedsystemplanisp/2022integratedsysem-planisp/get
involved/consumeipanel

30 AER (2020b) Guidelines to make the ISP actionable Final Decisitpsafwww.aer.gov.au/networks
pipelines/quidelinesschemesmodelsreviews/guidelinedo-makethe-integratedsystemplan-actionable

31 AER (202€) Forecasting best practice guidelineshéps://www.aer.gov.au/networkspipelines/quidelines
schemesmodelsreviews/quidelinedo-makethe-integratedsystemplan-actionable

32 https://aemo.com.au/about/strategiepriorities-and-projects

33 AEMO (nd) Strategic Priorities and Projectsetps://aemo.com.au/about/strategiepriorities-and-projects
34 AEMO (ndb) Corporate Plan FY202Btgis://aemo.com.au/about/corporategovernance/corporateplan
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https://www.aer.gov.au/networks-pipelines/guidelines-schemes-models-reviews/guidelines-to-make-the-integrated-system-plan-actionable
https://www.aer.gov.au/networks-pipelines/guidelines-schemes-models-reviews/guidelines-to-make-the-integrated-system-plan-actionable
https://aemo.com.au/energy-systems/major-publications/integrated-system-plan-isp/2022-integrated-system-plan-isp/get-involved/consumer-panel
https://aemo.com.au/energy-systems/major-publications/integrated-system-plan-isp/2022-integrated-system-plan-isp/get-involved/consumer-panel
https://aemo.com.au/energy-systems/major-publications/integrated-system-plan-isp/2022-integrated-system-plan-isp/get-involved/consumer-panel
https://www.aer.gov.au/networks-pipelines/guidelines-schemes-models-reviews/guidelines-to-make-the-integrated-system-plan-actionable
https://www.aer.gov.au/networks-pipelines/guidelines-schemes-models-reviews/guidelines-to-make-the-integrated-system-plan-actionable
https://www.aer.gov.au/networks-pipelines/guidelines-schemes-models-reviews/guidelines-to-make-the-integrated-system-plan-actionable
https://www.aer.gov.au/networks-pipelines/guidelines-schemes-models-reviews/guidelines-to-make-the-integrated-system-plan-actionable
https://aemo.com.au/about/strategic-priorities-and-projects
https://aemo.com.au/about/strategic-priorities-and-projects
https://aemo.com.au/about/corporate-governance/corporate-plan

4.32022Panel Comments

The2022 Panehoted that their establishment was unfortunately late in the process of the
developmentof the scenariosThey also noted that the 2022 ISP Consumer Engagement Plan was
late in its deelopment3®

According to he 2022 PangAEMO used two main forms of engagement in preparing the RO
IASR:

9 The Forecasting Reference Group (FRG) and
1 Focussed engagement activities on particular issties.

The Panel notéthat the FRG discussiomas drected at subject matter experts and a very small
proportion of regular attendeewere consumer advocateReportedly FRG meetingsere targeted
to registered attendees only, limiting the reach and experience of participhittie timewas left

for discussion at FRG meetingsd therewere questions around provision of written responses to
guestions and comprehensiveness of the minufBisePand commened that the FRG is not a forum
for capacity building’

The challenge®r consumerengagement listed by the 2022 Paimetluded

9 Lack of familiarity or interest in the ISP framework and development
9 Limited time and resources leading to conflicting priorities
1 Timing of consultation®

The2022Panelstated thatconsumers are aubset of stakeholders that warrant a bespoke approach
to engagement®

The2022Panél Aa 2F GKS @OAS¢g OGKIG Ad KFra 06SSy RAFTTAOAA
engage in the development of each ISP, and this has impacted confidence in thesfioidongvious

L { t*Thpenoted that they were provided a first draft af Stakeholder Engagement Plan was

provided to them two months after publication of the Dr2fd211ASR.

The Paneinade the following recommendations2 SY0 SR Sy 3l 3S¥Y&sparateg A G KAy !
culture:

1. 1 €201 GS FRSIljdz2 4SS NBaz2dzNOSa (2 o0dzAfR ! 9ahQa
2. Establish KPIs for engagement and accountability within AEMO

3. Establish an evaluation framework for engagement

4. Develop a more comprehensive and tailored stakeholdeagegent plan for the 2024 ISP

5. Develop and maintain a stakeholder management system to regularly assess stakeholder

needs and interests and identify gaps in stakeholder representation and participation

Formalise internal and external integlationships tashare knowledge across consultations

7. Adopt a collaborative and edesign approach to engagement

o

352022 Panel (2024 op. cit.
362022 Panel (2024 op. cit.
372022 Panel (2021b) op. cit.
382022 Panel (2029 op.cit.
392022 Panel (2029 op. cit.
402022 Panel (2021lgp.cit p.19.
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8. Implement a program of social research to better understand consumer and community
attitudes and perceptions about the future energy market

4.4 2023 IASEngagement Process

The 2024 Panathichbegan its work imid-September2022.Engagement on the IASRarticularly
on the scenarioshad already commenced at this point. According to the AEMO website, AEMO ha
undertaken the following engagemernitsthe lead up to submissions closing on the D20R3IASR

Date Activity

13 July 2022 Scenarios webinar

31 August 2022 Scenarios webinar 2

31 August 2022 FRG meeting Involve stakeholders with Economics
and Multisector modelling

21 September 2022 FRG meeting Multi-sector modelling

28 September 2022 FRG meeting Involve stakeholders on DER, Electric
Vehicle and Gas Price forecasts

21 October 202 Transmission Cost Databasebinar

25 November 2022 Transmission Cost Database Updatbinar 2

16 December 2022 Publication of DrafR0231ASR

24 January 2023 Joint ISP and Consumer Panel ISP introductory ses

2 February 2023 Draft 2023 IASR public webinar

9 February 2023 Consumer advocate verbalmsultation submission
session

In addition to the above activities, AEMO also holds a regular Consumer Forum and these meetings
have included discussion on the 1$Re Forum considerations of 2024 ISP issues in 2@d&ted

below (the Forum had a presentaticon the 2022 ISR July) @ 5 A 4 Odza a inbyhQ o 2§ W &R S (i f

IAP2 spectrum.

Date Topic Agenda time
September Scenarios 40 mins
December ConsumenRisk Preferences 30 mins

In 2023 AEMO are proposing a Consumer Forum meeduggy two monthg; the first is scheduled
for late February

AEMO has held regular meetings with @@24Panel on specific topics of interest to the Panel.
Meetings are held deast fortnightly, with frequency of meetings and the detail covered reflecting
commitmentto engagemenftrom both AEMO and th2024Panel.The2024Panel has welcomed
this extensive engagement with AEMO.

AEMO presentedhie 2024 Panel with Braft ISEEngagemen$trategyon 10 October 2022. The
{ONFXGS3e gl a y20 NBfSFraSR F2NJ Lzt A0 O02YYSyi
AEMO presented th2024 Panel with a Draft ISP Engagement Plan Ovesgmadsheet on 10

January 2023. EhPanel provided comments to AEMO on this spreadsheet via email and at a
meeting on 16anuary 202318 January 2028nd 6 February 2023Vhile there is not a published

412022 Panel (2021b) op. cit. (30-32.
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Plan,thereA & & P [f X &NENMGhES been responsive to tHR024Panel's feedback regarding
particular focus areas. ThH#an isregularly discussed ateetings.

4.5 Consumer Risk Preferences

AEMO presented the 2024 Panel with a briefing on a Consumer Risk Project on 19 September 2022.
The 2024 Panel has engaged intensively with AEMO since that date to codesign and collaborate on
the Project with AEMO.

What are the issues and considerations?

A key issue for the 2022 Panel was the risks of over (too moctearly) or under (too littletoo
late) investment in network and generationhe2022 Panel recommended that:

4! 9ah &aK2dz R dzy RSNI 1S GFNBSGSR Sy3lr3asSySyid 6
preferences in relation to ISP investments. This engagement should focus on specific
tangibleissues where AEMO needs to exercise judgement in how the risks to consumers of

under or overinvestment are managed, particularly where different CDPs have similar net

market benefits but different impacts on the risks to consumers arising from uncersinty

And that

4! 9ahQa RSOA&A2Y&E& 2y (GKS hb5t dgyoptionivild, L{t Qa NJ
early works, preparatory activities, REZ Design reports) should be informed by the outcomes

2F 1 9ahQa Sy3r3asSySyid sAGK O2yadzySNAR 2y NRai |
explain how it has taken these risk preferences into accétint.

Are consumers willing to pay more to reduce future price and service volatility or are consumers
happy to have a reduction in service for a lower bill? How might these values be incorporated into
the ISP? The usual narrative is around how timing of ISBgbsaan semto mitigate the impact of
early coal closure.g.by building a network investment earlier. Yet this assumes that AEMO has
control over the timing of that investment when it only has a role in recommending the optimal
timing for that projet to be commissioned. When it is actually commissiotiesie isa rangeof

Tl O02NAR 2dzi aA R&sodalicehcesapplxchain@®.y (i NP f

l'9ahQa ! LILINEI OK

AEMO has commission&kloitte to develop a methodology for measuring these consumer risk
preferences with the results feeding into the Draft ISP in December.

Consumer Panel Comments

The2024Panelis collaborating with AEMO and Deloitte in developing the methodologhel2024
t |y SiéwQk&y aspects are:

9 Before asking consumers about williregs to pay or willingness to accept a lower level of
service for a lower bilconsumersieed to have a clear understanding of the levitisk they
are currently bearing as an electricity consumer, asset owner and taxpayer

422022 Panel (202https://aemo.com.aut/media/files/major-publications/isp/2022/ispconsumerpanet
report-on-draft-2022-isp.pdf?la=ermp.10
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Forexampleconsider aQueerisly R 02y adzyYSNX» ! OSyaGNI:f LXFy] 27
vdzSSy at I yR 9y SRi#Etke abilyyRf the/@averiment to lisg Bsateowned

3Sy SNJI i 2 Nik. clbsé eaflier 4t kefefSolpe® longer as new network and renewable
generationisbdi G @ ¢ KIF G YSIya (KS D2@SNYyYSydG Aa aleay3
of early coal closure or delay in building new network and renewable generation that will occur

Ay 20KSNJ {dFrdSa (KIFdG R2 y20 26y (RQ&ENANGsy 3ISYyS
consumer be willing to pay additional $ for something the State Government has promised to

fully mitigate using assets that the electricity consumer has a share of ownership in?

91 Deliberative forums are considered to be the default tool for gaithg consumer preference
information for this project given the complexity of the topic

The 2024 Pandboks forward to continuingour involvement as the methodology is developed and
implemented.

4.6 Engagement considerations
4.6.1 Key timings

Both the 2022 Panel and the 2024 Paioeind that their establishment was late in the process of

the development of the scenarioBoth Panels also found that the Engagement Plan was late in its
development.The 2024 Panel also experienced delaysuinlication of an ISP newsletter for
stakeholdershavingfirst emailed AEMO notice of a proposed ISP newsletter on 21 November 2022
and continuing tofollow upwith AEMQuntil the final newsletter was publishemh 12 January 2023.

As AEMO is seeking to becomiwsted partner the 2024 Panel recommendbsat AEMO considers
how it will prioritise engagemernin the future to avoiddelays in engagemenbelays such as the
above may be folegitimatereasons but theyre not conducive to building trustmong partnes.

The 2024 Panel also recommends that AEMO establish the 2026iPaaely2024.This would
allow the new Paneb:

1 work with the 2024 Panel to better understand the rofethe Panel

1 work with the 2024 Panel and AEM®codesign the 2026 ISP Stakeholder Engagement Plan
that is finalised prior to publication of the 2024 ISP in June 22 Plan should include
publication of a regular ISP newsletter for stakeholders, and the first issue of this newsletter
shouldbe dstributed in April 2024

1 participate inAEMO engagement activities on the Dr2B24Plan

Given limited resources, AEMO may wish to establish this 2026 Rahaivo periods:

9 alimited role up to publication of the Final ISP in June 2024

1 the substantive period from July 202Aere it can be involved in all Draft IASR engagement
from the start of the processncluding contributing to early considerations of the 2026
scenarios.

Both the 2022 Panel and the 2024 Panel rbtiee difficulty for consumer advocates of having to
respond to the Draft IASR over the Christmas penduch invariably also includes the call on some
consumer advocates to be responding to revised regulatoppgsals for some network businesses.

43 https://www.epw.gld.gov.au/energyandjobsplan
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4.6.2 The FRG

Both the 2022 Panel and the 2024 Panel found concerns with overreliance on the FRG as a means of
engagementAs noted in the section on the regulatory framework, effective consultation in the
Forecasting 8st Practice Guidelinacludesdetailed discussiorat workshops, public forums and to
individual stakeholders andwide range of engagement strategids receive appropriate feedback

from stakeholders with unique perspectives [emphasis addéd].

While the 2024 Panel notes that AEMO appears to have made significant improvements related to

FRG meetinggoncern remains with the need for more detailed discussidhe 2024 Panel

recommends that in addition to hosting FRG meetings, AEMO also condustdh Sa 2F G RSSLJ |
workshops, where the format enables more time #ttended discussion and utilises different tools

such asgMiiro andbreakoutroomdi 2 Syl 6t S (GKS GRSSLI RAG®HE St SYSyi
priority topics The 2024 Panel also recamends that AEMO consider the use of external facilitation

for thesedeep dives, to maximise participatofigcilitation skills within theforums. The 2024 Panel

also recommends that some of these deep dives be adventsadroader number of participants

than just the FRG membershipis also important the participants receive feedback after the event

from AEMO to show how their contributions weleard and responded to.

4.6.3 Consumers

(o7

As outlined above, AEMO has statadts FY2023 Corporate Plahatitisa Y2 G A @ G SR 0o §
SYSNH& 02y adavadtdld 2F 2000023y Alyyd £ £ @ A YLINR GS GKS adl |
Collaboration is a key thenf@ The 2022 Panel recommendation that a bespoke approach to

engaging with consumeim thelSPis relevant irthis context.

U» ¢

The technical nature of the ISP makes it difficult for consumers and consumer advocates to engage

in its developmentThe FRG is not an effective engagement forum for consummbes2024 Panel

recommends that AEMO considers experience feamgagement in other technical areas to further

develop its consumer engagement progradiembers of the 2024 Panel have successfully engaged

both consumers and consumer advocates on Rate of Return issues, which are highly technical
subjects as membesof tK S ! dza NI €t Ay 9y SNH& wS3dz I §2NR&A 6! 9w
Key elements of the success of this engagement include:

9 codesignof workshop materials between the AER and the CRG

1 the CRG leading one on one interviews with consumer advofaitsthe potential to
codesign interview questions)

9 conducting Masterclasses for consumer advocates to familiarise them with technical
concepts

1 the CRGartnering with the AER to communicate with advocates about events and

engagement opportunities

CRG members lising their personal networks to expand consumer participation

development of trust between the CRG and consumer advocates

the CRG acting as a conduit for AER staff to develop relationships with consumer advocates

CRG facilitation of selected engagemeweets.

= =4 -4 =4

44 AER (2020c) Forecasting best practice guideline@:// www.aer.gov.au/networksipelines/quidelines
schemesmodelsreviews/quidelinego-makethe-integratedsystemplan-actionable
4 AEMO (ndb) Corporate Plan FY2028tgis://aemo.com.au/about/corporategovernance/corporateplan
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The 2024 Panel supports the development of a bespoke consumer engagement strategy for the ISP.
The Panel recommends that this strategy bmediumterm strategy that extends beyond one ISP
period ¢ the Panel recommends that AEMO and the 2024 Panel codasi¢fiP consumer

engagement strategy for 2023026.

4.7 Summary

The 2024 Panel acknowledges that AEMO is making significant steps tbetedgpractice
Sy3alr3asSySyid FyR Ay (GKAa O2yGSEGI V2 deSdopmestafh Qa 62 N
the FRGthe joint AEMO/Panel ISP introductory session hastingthe verbal consultation session

with consumer advocate3.he Panel notes that these developments are a strong indication of

l 9ah Q& A ybécBryeilnirdstgd parther.

The 2024 Panel notes thatdoes take time to develop the sort of trust AEMO is seekingtlaaid
delays in engagements can be a barrier. The Panel is optimistiaEMO can take further steps on
the road to trusted relationships and offers the recommendations in$@istionin the spirit of
collaboration and partnership.
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5. Scenarios

Due to our delayed appointmenthé 2024Panelwasunable to engage with AEMO fdre July and
August webinars on Scenaridsowever, we have had some engagement since our appointment.

Naming of scenarios

The2024Panel understands AEMO seeks to maintain some consistency between successive ISP
minimising changes in scenarios. @iaw is this consistency should not come at the expense of
accurdely reflecting changes between ISPs that may influence selection and description.

The2024 Panel supports renaming the 2022 Hydrogen scenario to Green Haepgyts and
removing the 2022 8W Change scenario.

Noting the 2.6C Progressive Change scenario is now the least progressive in any pertinent sense, the
2024Panel recommends renaming that to have an accurately descriptive nagnieapsname it
0 KS dlowelkanga OSY | NR 2 K€

Core prigiples, definition of plausible and use of sensitivities
AEMO identifies 5 core principles: internally consistent, plausible, distinctive, broad and useful.

Wt £ dzAAOE SQ RSAONAROSR FaY GdGKS LRGSYyGALFt FdzidzNB
pasa ® ¢

Inthe2024t | y St Qa @AS6r (GKAA RSAONALIIZ2NI A& G(G22 ONRBIRZ
or highly unlikelybased on current technologies and trajectorig¢hile scenaridased approaches

are intended to consider a range of outcomiss not in the interest of energy users to build an

energy system to cater to futures thate built on what are currently very optimistic assumptions on

the expected future commerciality of particular technologies. This does not preclude these

technolodes being the basis of scenarios in a future ISP when there is more certainty around

commerciality. Inclusion now runs the risk that consumers are asked tddogarcosts to subsidise
technologies that may not ever be commercial.

Where AEMO wishes togethe possible outcomes of any highly unlikely futgsich &one with
more than 2% hydrogen in existing gas networks, one where social licence issw@sdase delays
and cost changes for transmission, or one where Snowy 2 is operative and fulgcteshby 203@
these should be tested through sensitivity analysis, rather than core assumptions in scenarios.

The2024Panel recommends.

1 Improving the definition of plausible to exclude futures that are highly improbable or highly
unlikely. One appropegite measure, consistent with energy market forecasting approaches,

g2dZA R 6S G2 FLILX & + gm: 2N mx: LINPOFOATAGE 2°
assumptions

9 Using sensitivity tests, not base assumptions, to test unlikely futures that haver high
impacts.

Scenarios describe a future state evolving over the next 30 years. The question remaingioéyhow
shouldseek to reflect what might happen in the current decadehich is likely to be a nelinear
transition to thelongterm state defined by scenarios.

46 AEMO (2024) Draft IASR 7.
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For example, the description of the 1.5C Green Energy Exports scenario relies on

G¢KS | @I A fcbsh bW emissions2efergy igport domestic energy consumers as
well as international customeis’

This may be thease sometime in the 208 but it is very unlikely to be the case in the 2@20
unless a number of changes are made to current arrangements, such as Governments fully funding
the cost of new networks (rather than just providing concessional finance)

While the Draft 20231ASR does acknowledge uncertainly in relation to:

G¢KS KSIfOGK FyR S@2ftdziAzy 2F GKS !'dzZAdNrtALy SO
the energy sector and energy consumers, including the scale and pace of electrification of
Augsi NI f A Q3 AYRAZAGNREF T YIyYydZFlI OGdzNAY3IZ YAYAy3I |y
ddzLILJ &8 OKIFAy & GKIFG adzLllll2 NI A doé

it does still appear to assume

1 economic growth drives the energy transition;
9 continuing falls in energy costs accrue to all aoners; and
9 there are few or no supply side constraigtsuch as for labour, materials, critical minerals
in the longer term.
These assumptions are arguably bold, given medium to long term outlooks for both the domestic
and global economies, energy armhumodity prices, the domestic jobs market and global supply
chains, and should be tested thought scenario development.

All the scenarios, particularly the Green Energy Exports, assume continued strong consumer support
for a (generally) fast transition. Thiescription of the 1.5C Green Energy Exports says:

G¢KS SYySNHeE UGNIXYyaadAaAz2y Ay 1dzZaAONIEAF Ada SYO NI
commensurate actions globally, with consumer investments in distributed energy resources
(including electrified vehiclésY | Yy R Sy SNH&® STFFAOASY(H K2YSaoé

The 1.8C Diverse Step Change #ags like the 18°C Orchestrated Step Change scenario

oX, this scenario likewise includes a global step change in response to climate change,
supported by technology advancements antbsg consumer support of the transitig°

with the pace driven by the rate of economic growth both allowing and supporting a faster
transition. The 1.8C Orchestrated Step Change sceriarni@scribed as one where:

Ga2RSNI S 3INER ¢ i domeste eddrforfy uaderRes thef appetifeRo address
climate change and provides a supporting environment for the development and uptake of
NEt SOl yld (PSOKy2t23ASadé

While opinion polls show strong support for a fast transition, there is a real risk otijpog for
energy consumers carrying the cost of decarbonising the wider economy falling over tHz5ext
years in the face of largenergyprice increaseat a time of wider affordability pressure$his risk
exists independently of the level eEonomic growth and is likely to persist unless Governments

47 AEMO (2024) ibid p.19.

48 AEMO (2023) op.cit. p.4.
4 AEMO (2028) op.cit.p.19.
50 AEMO (2028) op.cit. p21.
51 AEMO (2028) op.cit. p20.
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show a willingness to provide significant subsidies/compensation, reflecting that the wider economy,
not just energy users, are the beneficiaries of decarbonisation.

The 1.8C Diverse Step Changerario differs from the Orchestrated Step Change scenario in its

greater use of green gases, resulting from a concerted push by the gas networks. This assumption is
AyOz2yaraitaSyid oA0K !'9ahQa 26y LINARYOA InfliSchsiod A G Aa vy
will be strongly objected to by some stakeholdéfte discusshe issue of hydrogen in gas networks

further in &ction7.2.4below.

Sensitivity Testing

Three sensitivities are proposediiscount rate, offshore wind under the Victorian polaynounced

flrad @SINJIYR WaY220KSR AYFNI a0 NHz2OGdzZNE aSyaiiirda
2022 ISP, where the CDPs were quite sensitive to the upper bound discount rate of 1@yafi he

2023L ! {w &l @ay &l A 3K SdsersitwiRes,fgized hd\olRilktysoigadryaiimarkdtsi

Ay GKS fraid @SFNE gAGK GKS GAYAYy3 FYyR YIF3IyAddzRS
NBYFAYAYy32dzy OSNI | Ay dé

Considering théongterm decline in interest rates for many years that masv reversed, as has

happened a number of times previously, and the 17% mortgage rates around 30 years &fi¥4he

t I ySt ljdzSadAz2ya ¢KIFG ' 9ah O2yaARSNBE WSIljdzAf A 0 NR dzv
Y2@AYy3 gl & FNRBY +y WSIjdAftAONRdZYQ®

Plkase refer to sectioid.2.4in this report for the2024t | y St Qa 20 aSNIF GA2ya | yR |
on sensitivities in relation to hydrogen in gas networks.

Supply chain constraints

¢tKS WwaY220iKSR AYTNI adNUHzOG dzNB & Sglirchbnstiaigd, théaugh - LILIS | N
it only applies to the availability of skilled laboAtlthe scenarios have strong global moves to

decarbonise anthe 2024 Panetxpecsthat this will place constraints on materials and equipment

supply chains throughout the wial.

The 2022 ISP mentioned the need to secure essential materiakcialpsteel and concrete, and
referred to further work with Infrastructure Australia to examine the issue in more d&talie2024
Panel asks what the outcome of this furtheork has been.

Scenario Mix

For the ISP to be of most value, scenarios need to reflect both the range of potential future
outcomes and mix of public policy settings. In workshops conducted by AEMO during February 2023,
some respondents challenged tivelusion of the 2.6C scenario as being outside existing

Government targets and policy, ie to keep under 2W€also recognise that all scenario reach net zero

by 2050 - just some get there quicker.

We have sympathy for this view but also recognise the noérit potential 2050 outcome where

global warming is over the 2.0C target. While there is nothing that the Panel considers desirable
about this scenario, we think that it is a valid scenario and worth retention as one of the 4 scenario
options it also seres as something of the counterfactual to 1.5C and 1.8C scenarios.

52 AEMO (2028) op.cit. p6.
53 AEMO (2028) 2022 ISRp.cit. p.98.
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6. Sensitivities

What are the issues and considerations?

There are many uncertainties around the assumptions that underpin the scenario modelling. The use
of sensitivities can help consunseunderstand how robust the candidate development paths (CDPs)
are to changes in key variables. Showing that a-hagking CDP based on the central case
assumptions is still a higtanking CDP after significant sensitivity testing on multiple variabkes gi
confidence that the recommended optimal development path is robust and in the long term

interests of consumers.

l'9ahQa ! LIWNEI OK

In the 2022 ISP, AEMO undertook sensitivity testing on a wide range of vafigldesount rate,

lower gas prices, str@er electrification, higher installed capacity of distributed PV systems,
additional deep storage in Queensland, initial storage deployments within the Sydney, Newcastle
and Wollongong area and removing the influence of TRET on Marinus. Further sersitieite

applied to the Step Change scenatioffshore wind targets in Victoria, reducing uptake and
coordination of distributed storage and a lower discount rate. The major sensitivity impact was with
higher discount rates.

Figure 32 Reduction in weighted net market benefits in ODP relative to top-ranked CDP, by sensitivity
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SourceAEMO (2022)p.cit.p.91

AEMO proposes to do at least three sensitivities in the 2024 Kgfher and lower discount rates,
2TFaK2NBE 6AYR Ay A002NRI | gtRexploieYh? ostKaBdbenefisT NI a { N
of reducing the volatilityf employment demand. It also seeking feedback on undertaking sensitivity

testing of social licence.

Consumer Panel comments

The proposed sensitivities

The 2024 Panel agrees with the proposed sensitivity on discountTrage2024 Panel imsure of
howthe employment factor sensitivity would be calculated other than through capex cost. Central
to the effectiveness of sensitivity testing is whether the central case values are properly justified.
The 2024 Panel mncernedhat the proposedcentral caseor both these sensitivities are indeed

54 AEMO (2022b)e® the discussion on pg9-92.
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defensible central casascapex cost is discussed in SecffoBand discount rate is discussed in
Section?.7.

InSectior?7.1> GKS wnwun tlySf LINRPLR2aSa GKIG G4KS £A00G2NA
beincluded as a public policy under the NER rules and hence is not a sensitivity. However, given

there are significant risks around the ability to actually implement this policy, we think it should

remain a sensitivity.

Expand the number of sensitivities
The 2024 Panel proposes the following additional sensitivities:

1 Social licence network commissioningelay and increased capexe to bothsupply chain
and commissioning delay
91 Increased capegthere are two related factors here
o The range in the capex estimatesetwork costs estimateare generally Class 5
which the 2022 ISP had a + 30% withthe view of the 2022 Panel) insufficient
justification of why it was much narrowénan the ACCC boundavgriation of-20%
to +100%.
0 Supply chaipressures increasing capex
91 Delay in generation projectsommissioning timetablécussing on Snowy 2.0 and the Kurri
gas/hydrogen generation which may be due to a range of fagagssupply chain and
engineering issues

In Sectior7.4.1,6S RSFAYS Waz2O0Al { CdnindhBilcoecommiudty acofpbainadzR S 6 2
of new infrastructure developmenit | GZ ¥ & #zYa&&rnce of the costs to all consumefghe

generation and network infrastructujeThetwo interrelated risks around social licence are project

delay and cost increase due to that project delay. Supply chain risknalsibessin increased capex.

Prgect delay may result in a change in generation mix e.g., if WRL and VNI West are delayed, does

that increase the need to build offshore wind despite its much higher cost? If the large pumped

hydro projects in the Queensland Energy and Jobs Plan (PiBaesekin and Borumba) are

delayedthen the Queensland Government has indicated that it will kegpaal fired stations open

longer.

There has been considerable public discussion in recent times on the timetable for the

commissioning of Snowy 2.0he orginal announcement in March 2017 proposed completion by

2021. At the end of the feasibility study in December 2017 (which said the project was technically

FYR FAYLFYOALfte WFSIaAofSQOUEI (GKS t NRSG&essaA YA a i SNJ
announcements since then have gradually pushed out the commissioning date. The table below

shows how the time to completion has changed over tifiEhe most recent update to the
DSYSNYGA2Y LYF2N¥IGA2Y t I 3S KIFa émp@2027”Hdn 0SAYy3

55 Prime Minister Malcolm Turnbull (2017) laitps:/pmtranscripts.pmc.gov.au/release/transcrigt1391
56 Renew Economy (2023) lattps://reneweconomy.com.au/snowfnydro-finally-fessesup-on-delaysto-
snowy-2-0-andfor-kurri-kurri-too/

57 AEMO (nd) abttps://aemo.com.au/en/energysystems/electricity/nationaklectricity-marketnem/nem-
forecastingand-planning/forecastineand-planningdata/generationinformation
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0 1 2 3 4 5 6 7 8
Snowy 2.0 announcement 15-Mar-17 — [ ——)
Senate Estimates 24-May-17 Ee—— e ———
Feasibility Study 21-Dec-17 S — 4 —————
Final Investment Decision 12-Dec-18 [ e e ey
Clough release, contract signing S-Apr-19 | - T —

EIS Main Works Sep-19 e ) b — ——]
2020 AEMO ISP Jul-20 I, <

2020 Annual Report 19-Oct-20 ——————— | A ——— T

Minister Bowen 9-Jun-22 |S=—me————— = b ——a———a ]
2022 AEMO ISP 30-Jun-22 E—Ty | N |

Snowy Hydro Chair 26-Aug-22 = ———

Corporate Plan 2023-27 28-Oct-22 ]

AEMO NEM Generation 23-Jan-23 N, ——————

Snowy 2.0 estimated time to completion (years)

SourceRenew Economy (2023)aitps://reneweconomy.com.au/snowy
hydrofinally-fessesup-on-delaysto-snowy2-0-and-for-kurri-kurri-too/

It is interesting to note thathe dates provided by Snowy Hydro and used by AEMO are consistently
shorter than the dates provided by Clough (the head EPC contractor) afedezalMinister.

Further, since construction started, the time to completion seems be unchanged even as work
progresses. For example, the 2020 ISP has a 5 years to completion assumption, the same period in
the January 2023 Generation Information page update. Both dates were supplied by Snowy Hydro.

Clough went into receivership in 2022 and there are major dispbetween it and contractor and
Snowy Hydro about cost overruns. There have been recent reports about one of the three tunnel
boring machines being stuck at a point considerably shorter than where it was supposeéfto be.
Snowy Hydro has released only tigai news®>®

For the December 2027 fully commissioned date to occur, Humelink and Sydney Ring have to be fully
commissioned to be able to transport the full generation capacity of Snowy 2.0 to Sydney. The 2022

ISP has a Humelitkdi I NB S A Y LI & YulyPaR6é aind ydhey Rindibg July 2027

¢ NI YAAINAROE dzLIRF GS &l ea WO 2 fFarHNazdkout B iy noffstatgdh & KA y 3
whether this means the line will be fully commissioned and available by that time.

The broad parametersf the four sensitivities are:

1 on ISP actionable projeatdate of full commissioning and operation

9 delay in full commissioning of the two large pumpg®eairo storages in the Queensland
Energy and Jobs PlgrPioneerBurdekin and Borumba

1 on capital costs of ISP actionable projects and the PieBeedekin and Borumba projects

9 the full commissioning date for Snowy 2.0 and Kurri gas/hydrogen generatia unit

The Panel looks forward to discussing the detail around how that sensitivities might be modelled in

detail.

a2RSt WO2Y0AYSRQ aSyaArdAoradArsSa

Given the interconnection between these sensitivities, it is important that they are modelled in
combination. Iti2 ¥ f AYAGSR dzaS (2 O2yadzYSNaR (G2 06S G2tR (Ol

58 ABC (2023) dtttps://www.abc.net.au/news/202302-12/snowy-2-0-this-hole-is-abovea-stucktunnek
boringmachine/101957418

59 Snowy hydro (2022) dtttps://www.snowyhydro.com.au/news/snow-0-headracetunnelupdate/
60 AEMO(2022b)p. 2Q

61 Transgrid (nd) alttps://www.transgrid.com.au/projectsnnovation/humelink
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ODP? Changes in variable do not occur in isolation. There are risks and uncertainties everywhere.

W/ 2Y0AYSRQ aSyaaiaroayaddosithed ia tharesditda. f £ Ay ONBSIF a$s
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understands the need for AEMO to trad#f complexity and breadth in the level of analysis it

undertakes. Given the crucial importance of social licence in the ODP, the 2024 Panel recommends
GKFEG FayYlrff vy devstdthd be2 domple@e.d., ihe s¢rSitvi®y ofza CDP to both

date of full commissioning and capex cost.

2 KSy GKS Hnuu tlySt RA&AOdzZaaSR (GKS A&aadsS 2F woO2Yc
the modelling was too complex and not possifilee 2024 Paneinderstand that combined

sensitivity analysis will be possible for the 2024 ISP. The 2024 Panel looks forward to more discussion
on this issue in the context of the Draft Methodology due to be published on 31 N2&&h

62 AEMO (2021)SP Methodologgt https://aemo.com.au/energysystems/majospublications/integrated
systemplanisp/2022integratedsystemplanisp/isp-methodologypp 8890
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7. Inputs andAssumptions

7.1 Policy and emissions reduction settings

7.1.1 Public policy settings

What are the issues and considerations?

¢tKS RSOA&A2Y 2y 6KIG (G2 AyOfdzRS & | WLzt AO LRf¢
9ahQ&a ! LINEI OK

' 9ah F LILX &fSAO (IKSBt WQEz ONAGSNAI Q &aSi 2dzi Ay bow p¢
included in all scenarios. The policy must meet at least one of five criteria:

1 acommitment has been made in an international agreement to implement that policy,

9 the policy tas been enacted in legislation,

1 there is a regulatory obligation in relation to that policy,

1 there is material funding allocated to that policy in a budget of the relevant participating
jurisdiction, and

9 The Ministerial Council of Energy (MCE) has adwd&=MO to incorporate the policy.

Consumer Panel Comments

The 2024 Panel agrees with the Draft that given new policy is being announced all the time by
Federal and State Governments, the public policy assumptions need continual updating. The 2024
Panel mées the following comments on some particular policies:

There are significant risks that thiéectorian offshore wind polidcimetable is not achievable

The Draft has this as a sensitivity rather than a public policy included in all scenarios, noting that
further developments could result in its inclusion. The 2024 Panel submits that two recent
announcements support the case for it to be includeda public policy

1 the midDecember announcement where the Federal Government formally deéfatesl
first offshore development zoriécovering 15,000 sq kms from Lakes Entrance in the east to
south of Wilsons Promontory in the west.
1 the likely first project to be developed in the zogéhe proposed 2.2GW Star of the South
project- has been giveMajor Project Status by the Federal Governm@nt.
| 26 SOSNE 6S 4SS O2yaARSNIOfS NRA&A1&A FNRdzyR GKS D2
policy. This is driven by the international demand for materials and skilled labour for offshore wind is

expectedto far exceed the available supply. A rangeesfentinternational reports have highlighted
EAIYATAOIY G O2yaldNyAyda 2y D2 o8l skiledl @bolr Y 6 A (A 2 o

63 Seehttps://minister.dcceew.gov.au/bowen/mediseleases/jointmediareleaseunlockingpower-offshore
wind-gippsland

64 Seehttps://www.dcceew.gov.au/energy/renewablestablishingoffshore
infrastructure#:~:text=Declaration%200f%20an%20area%20%2D%20Gippsland,energy%200n%2019%20Dece
mber%202022

65 Seehttps://www.industry.gov.au/news/offshorevindfarm-developmentawardedmajor-project-
status#:~:text=The%20Australian%20Governmentla2ds20awarded%20Major%20Project%20Status%20t0%
20the,t0%20the%20National%20Electricity%20Market
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(much more skilled that for onshore windgross the supplyhain, the shortage of manufacturing
capacity andhe shortage of specialised ships to transport blatiethe installing country

The latest edition of the regular IEA Energy Technology Perspectives pultigiaediary 2023

covers all three. On labourstates:
GhFFTAK2NBE GAYR LINRP2SOGA NBIdZANBE 6SGGSNI GNIF AYySR
than onshore projects over their lifetime. There are growing concerns that shortages of trained
personnel in the offshore wind sector could delay installations irctiraingé S I M& ¢ ®

On manufacturing capacityhe IEA states thate current wind manufacturing capacity is
significantly below what is required to mete IEA wind target under the NZE (equivalent to the ISP
1.5C Green Energy Exports) scenéfrio:

Figure 4.6 Wind power manufacturing capacity by component and country/region
according to announced projects and in the NZE Scenario
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SourcelEA (2023) op.cit. p.224

' WdzyS HnuHH NBLRNI 2F GKS !'{ 5SLI NIYSY@WRBERF 9y SNE
on supply chain isssén offshore wind pointed to all three issues as potentially serious constraints

2y (G KS ! { eétthé @Shoffshoiedvinditarget$A recent Bloomberg report pointed to

impact of the lack of vessels in A8la.

GCKS aK2NIIF3IS 2F aKALA Aa AAIAYATFAOLY(d F2NI ! aal
as the region with the most newffshore wird installations through 2026. A lack of vessels could

480 o101 O2dzy (iNRSAQ STF2NIa (2 RASSNEATFE | ol &
occur in the mido-late 2020s as more countries begin constructing their wind farms to meet

56 |EA (2023) altittps://iea.blob.core.windows.net/assets/a86b48&b03-4e25bael-
dal395e0b620/EnergyTechnologyPerspectives202 it

571EA (2023) ibid. p.224

58 NREL (2022) attps://www.nrel.gov/docs/fy22ati/81602.pdf

59 Bloomberg (2023) dittps://www.bloomberg.com/news/articles/202®2-01/asiafacesshortageof-ships
to-instaltoffshoremegawind-

farms?cmpid=BBD020223 GREENDAILY&utm_ medium=email&utm_source=newsletter&utm_term=230202&u
tm_campaign=greendaily
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2030 nat? y I £ G I NE&AEadayoaba semiok dRalyst at consultant Westwood Global
Energy Group.

dalye 2F GKS SEAalAy3ad &aKALBA KIFgS 06S8Sy RSLX 2&S8R

in Asia, tugs and support vessels that were serving oil ri§elitheast Asia have been diverted
towind farms, he said. dzii dza Ay 3 2 Af | y R-teflsdutich,faidltié cuenty Q i
fleet of installation vessels may soon become obsolete as turbine sizes grow to be almost as long
a GKS 9ATTFSE ¢2¢SNWDE

Queensland Energy and Jobs Plan

While significant high level major announcements have been made by the Queensland Government,
manyof the detailsremain to be published. Some will be available in April/May with the publication

of the draftlegislationand supporting documentatiolhe 2024 Panawaits this information to

further understand the likely commissioning dates of major generation and network components.
The 2024 Panalupporssthe QJEP being in all scenarios. It remains to be wéether the various
components survive the cost benefit analysis to enable them to be on the optimal development

path.

Jurisdictional policies regarding hydrogen development

The 2024 Panel supports the narclusion of these polices. There have been ncone

announcements and some limited Government funding provided. The 2024 Panel understands
l9ahQa Oft2aS 20aSNBI A2y RiF$5932ndimntovet tiizPpariddl2d22 | Q a
23 to 202526 to the Office of Hydrogen Power South Australia tlivée the Hydrogen Jobs Plan.
CtKA& LXFY 6KAOK AyiSyRa (2 SadGrofAiakK KeRNRISyYy
power generation.

Rewiring the Nation

The 2024 Panel is unclear about why there is a discussiBawifing the NatioifRtN)when the ISP

Ad y2i 02y 0S NY(tB024 Rand argdes Bettion Jthat & Rould) Commonwealth
Government decisions on RtN funding results from considering the ODP from the ISP and the
availability of such funding would not influence the stilen of the ODP. It would be good to

understand how inclusion or exclusion of RtN might impact the ISP modelling.

7.2 Consumption and demand historical and forecasting components

7.2.1 Distributed Energy Resources (DER) uptake gaderation/charging/discharging
patterns’®

What are the issues and considerations?
The Energy Security Board (E&&}gs that

G! dZAGNI f Al ya KIF @S SscaeNhe@BrBsourcksasiioiAsiatfioSRlara Y |
and home batteries, and thremillion, or one in four, homes now have solar. These

08

¢
N

LJIN

[

NBE&2dNDSa KF@S RNIadAOrfte OKFryZFSR GKS Reyl Y,

0 This topic icludes potential aggregation and coordinated charging/discharging opportunities for Consumer
Energy Resources (CER) (such as through Virtual Power Plants (VPPs)) and focusses on:

91 Distributed PV

i Battery storage
"TESB (ndntegration of consumeenergy resources (CER) and flexible demetridtps://esb-post2025
marketdesign.aemc.gov.au/integraticof-distributed-energy-resourcesder-and-lexibledemand
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As the 2022 Panel noted, significant investment in DER is a core feature of the energy trafsision.
investment is on theide of both consumers (investing their own money and resources) and
governments (providing subsidies to enable the achievement of policy objectives).

Stakeholder feedback to AEMO during a Scenarios webinar on 13 July 2022 indicated that 79% of
respondents thought DER uptake and orchestration should be a key differentiator between
scenarios. Comments from stakeholders included:
Gl A3KSAaG RSAINBS 2F dzyWEKBI AFAHEE AT FEA NS SKE K
dictate the level ofinvestmén Ay ¢35 | yR dziAfAdGe aoltS OF LI OAG

459w YR LI NIGAOdzZ N & 2NOKSadNXraGAz2y Aa | arAdaya

a , 9there seems to be a misunderstanding [of] the interrelationship between transmission
YR / 9®Kk59wdé

These behind the meter investmentvill influence the required utility scale investments, but AEMO
acknowledges thatthe exterit 2 ¢ KA OK (1 KB& drk THAGdRIhG @ AEMO, thése
sensitivities were explored in the 2022 I8B.noted by the 2022 Panel, AEMO must considange

of potential future scenarios for DER as there is a risk that consumers could either overinvest or
underinvest in the ISP if these developments are not adequately taken into acCount.

The risk of overinvestment of underinvestmenpigsentbecausehe extent of DER investment can
impact on the extent of transmission investment requiredility scale Variable Renewable Energy
(VREill alsorequire moretransmissiorinvestment than DERConsumers need to be confident
about howthe DERand VREprojections impacprojectedtransmission buildsThe 2024 Panel
commends AEMO irecognising this important themia the Draft2023IASRas illustrated in its
matters for consultation discussed below.

I 9 a hAQpioach

The Draft20231ASR has a section @ER based on two consultant forecasts: CSIRO and Green
Energy Markets. There are subsections dedicated to Distributed PV and Battery storage uptake
(including aggregated energy storageirtual power plants and hosting capacity of distribution
connectedCER).

AEMO notes the inputs and assumptions wepelated throughthe consultandes (capacity for
Distributed PV) angresentatiorsto FRG owlraft/preliminary forecasttook place in September
2022.

Consumer Panel Comments

The2022 Panel commeatl on the ery significant future network and other benefits of DER,
referring to an Energy Networks Australia report tifdDER is used to provide network services, that
would obviate the needior $16.2 billion in network investment by 2030.

722022 Panel (2029 op. cit.

73 Stakeholder feedback (2022) Scenarios webinar 13 July 202&at/aemo.com.au/energy
systems/majospublications/integratedsystemplan-isp/2024integratedsystemplarrisp/opportunitiesfor-
engagemenpp.27-28.

74 AEMO (2028 Draft FRG Minute28 September 2022t https://aemo.com.au/consultations/industry
forums-andworking-groups/listof-industry-forums-andworking-groups/forecastingreferencegroup-frg p.3
752022 Panel (2029 op. cit.

762022 Panel (2029 op. cit.
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The 2022Panelconsicredthat therewas a risk that the inputs, assumptions and scendivo2021
underestimatel the future uptake and nature ddDERand the impact this would have on the overall
development of the Integrated System Plaiey said thatni addition to significant increases in

rooftop solar PV, additional and more advanced DER infrastructure (digital metering, smart

inverters, energy storage, energy management systems, household appliance with smart controls,
electric vehicles etc) are noantering the customer market. TH#922 Panel stated that thkSP is

the ideal planning instrument toonsideri KS N2t S 2F 59w Ay’ | WgK2ftS 27F

In line with this whole of system approach, the 2022 Paraited AEMOto recognise that

distribution networks are shifting investments to enable the network to increasingly host DER and
recommended that AEMONR 48 NBEFSNBYy OS  KS atdgiessandBvelazinentd y O2 YL
within the various scenarios and in the IASR.

The 2022 Pane@xpecedto see the rise of coordinated and orchestrated distributed energy
resources in the energy systemstating:

GThis significant change will reshape how elediriand other services are dispatched across
than NEM through new technology and approaches such as dynamic operating envelopes and
virtual power plants, potentially resulting in reduced need for transmission investngéhts.

The 2022 Panel said that thesschnological advancements need to be carefully considered in the
ISP development and that consideration needs to be given to how these investments by consumers
and otherparties interact with and support the transmission investments proposed within thie 1AS
and the ISPThey recommended that:

a At would be prudent of AEMO to have direct conversations with the various distribution
networks and new service providers to get a greater understanding of the current and future
investments in this area and the geated changes in network utilisation and energy flows and
how these impacts both the IASR and ultimately the¢fSP.

The 2024Panelacknowledges that AEMO has gone further in the DR@R3IASR in assessing the
potential future update and nature of DER bbtaining the two consultant forecasts from CSIRO and
Green Energy Market3he 2024 Panehakes the following comments:

Issue Description Panel comments
Supply chain In August andseptember, FRG | The 2024 Panel welcomes the move by CSIRC
constraints members raised the issue of reduce their Progressive Change scenario

supply chain constraints and how assumptions on DER from 5%dye trend to
they may impact future uptake of 10% below trend, to account for the worst case
DERIn the September FRG of shortterm supply constraints.
meeting,CSIRO acknowledged

GKFG ''9ahQa aos

spread for supply chain constrair

longevity and an extra digrsion

is added in theshort-term

regression in the DER model.

CSIRO said this could be

772022 Panel (2024 op. cit.
782022 Panel (2029 op. cit.
792022 Panel (2029 op. cit. p.76.
802022 Panel (2029 op. cit. p77.
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considered further to better
reflect uncertainties.
Impacts on the Stakeholders have pointed to the
distribution system increased need to understand
DERmpacts on the distribution
system, such as costs and
constrints. This issuécludes

export limits
Consumer willingness Research by Energy Consumers
to investas well as Australia(ECA) anthe Australian
capacity Energy Regulator Consumer

Reference GroufCRG§*
O2yaARSNA O2yad
to reduce demand and the
propensity to invest in solar
and/or battery technology, as
well as their capacityatinvest.

VPP economic benefits In September, an FRG member
asked viat drives the residential
choice to join a VPP if the
economic benefit is not better
than a standalone battery@SIRO
responded that once the batterie:
exist, it will be beneficial to both
parties to use them in VPPs.

Use scenarios and During the scenarios webinars,

sensitivities to explore = stakeholders provided feedback

different DER levels | that AEMO should use scenarios
and sensitivities to explore
different DER levels.

VPP customer Research by the Energy & Watet

complaints Ombudsman SA tracks VPP
complaintsdata

81 ECA (2021) Energy Consumer Behaviour Survey at

The 2024 Panel understands that AEMO liaise
with DNSP# various forums to understand
differences in forecasts and consolidate new
information on DER hosting.

The 2024 Panel supports the 2022 Panel view
that further insights into changing consumer
preferences could be gathered thoughkisting
consumer researcthirhe CRG research shows tt
impact that diminishing affordability has on
consumers ability tinvest in more energy
efficient appliances or instal more solar. The E
research shows the proportions of consumers
who are willing to invest in DER. This informati
can be mapped against forecast DER uptake,
clarify how the forecasts sit against cumers
revealed preferences.

Research by Energy & Water Ombudsman SA
indicates that consumers are increasingly
concerned about the choice of joining a VPP o
having a standalone battery. It is not clear fromr
this research that consumers will necessarily
draw the conclusion that it wibe in their

benefit to use them in a VPP. The 2024 Panel
recommend that AEMO consider tMPP
complaints data from energy ombudsman
schemes and calibrate this against VPP uptake
forecasts.

The 2024 Panel welcomes the central role of C
in the 2023 scenarios and notes the offshore
wind sensitivity.

The VPP complaints data indicathat VPP
complaints are levelling while the number of
VPPs grows.

https://energyconsumersaustralia.com.au/publications/enercgnsumerbehavioursurveyfindingsoctober

2021
ECA (201-2021) Energy Consumer Sentiment Survey at

https://energyconsumersaustralia.com.au/?s=Energy+Consumer+Sentiment+Survey

CRG (2022) @GRConsumer Survey 3f&tps://www.aer.gov.au/publications/quidelineschemesmodels/rate

of-return-instrument2022/draft-decision#step83972
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Consumer Panel Response to Mattergfonsultation

AEMO Matter for Consultation Are the assumptions which are proposed to apply affecting CER
(including PV nescheduled generation, or PVYNSG) investments providing a reasonable spread of
futures to evaluate the transmissisgale investmentseeded for the energy transition?

The 2024 Panel considers that the assumptions which are proposed to apply affecting CER provide a
reasonable spread of futures to evaluate the transmission scale investments needed for the energy
transition and notes thagiven affordability issues, further government subsidies may be needed to
deliver the carbon policy ambitionthe ISP should make the cost of moving to net zero visible to
governments so they can make the necessary policy decisions and back these sibsithes if

needed.

The 2024 Panel notes thanather potential limit tothe rate of growth ofsmallscalePV installation
is the combination of private rental being the fastest growing form of housing tenure while PV
uptake for rental properties is stitornly low.

Proportion of Households who rent, bgge ofreference person, Australian Census 19980218

Under 35 25-54 55 and ow er

| =S W zo001 W 2008 W 2011 W 2016 2021
SourceAustralian Institute of Health and Welfare, Home owhgsind housingtenure, August 2022
Onthe evening otensus night 2021, 31% leduseholds were renters.

The abovegraph shows that renting is increasing as the form of housing tenure for all age groups,
including older person households (over 55 years) who have traditionallytmreaowners

By the time tle 20241SP is published, i likely that a third of households will be renters.

Gw22FG2L) a2€F NJ dzZLJar 1S F2NI NBydalrf LINBPLISNIASaA
owner-occupied homes is approaching 30 per ceseeing almost on¢hird of Australian

O d:

homes facingsubsty G A ' f 61 NNASNABR #2 3ISGGAy3a a2t NI Ayadlt

82 Australian Institute of Health and Welfare (2022héps://www.aihw.gov.au/reports/australias
welfare/home-ownershipand-housingtenure#ownership

83 Renew Economf2021)quoting the Australia Istitute on 19 January 2021 at
https://reneweconomy.com.au/statgovernmentskey-to-unlockingrooftop-solarfor-renters-saysthinktank/
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Social service organisations report that landlords show little interest in installing PV on rental
properties while jurisdictional Governments baulk at subsidies for landlords to encourage the uptake
of PVfor renters.

Unless there are changes in approach from landlords or jurisdictional Governments, it is unlikely that
PV uptake will increase for rental properties, suggesting that the growing rate of rental housing
tenure may limit the potential growth of\Pinstallation for residential housing

AEMO Matter for Consultation 3hould other considerations affecting the operation and

orchestration of consumer resources be considered, particularly regarding the variation between the
1.8 C Diverse Step Changaldn8 C Orchestrated Step Change scenarios? Will these assumptions
effectively distinguish the investment needs of transmiss@ate infrastructure with greater or lesser
consumer resources?

The 2024 Panel considers tlgavernment support of orchestratiowill be a key to itedoption.

Consumers are going take uporchestrationfor more reasons than just financialg.,climate
change objectivegeliability. Therefore,increasing extreme weather events atiek possibility of
outagesneed toalsobe considered.

AEMO Matter for ConsultatonB:9 ah Kl & I R2LJGSR GKS I gSNIr3IS 2F S|
regarding battery and VPP orchestration levels from GEM and CSIRO forGheiteBse Step

Change scenario, which results in a higher update fardtas an alternative of adopting the lower

forecast from CSIRO in isolation. Do stakeholders have any comments on the adoption of this level?
The2024 Panesupports thehigher update forecaggivenoverinvestmentriisk considerations

7.2 .2 Electric and tiel-cell vehicles
What are the issues and considerations?

The electrification of transport, for both personal and commercial applications has been pending for
sometime butis now becoming more of a reality in Australinoting that rate of adoption in
Australia habeen slower than in other locations, particularly Europe and Asia.

TheBv\d dzZA RS | LJ NXeposF &/ | NA DdzA RS¢

G!'a 2F !'LINAE HAHHYE GKSNB INBE on StSOGUNRO OGSKAO
variants, compromising of 28ug-in hybrid electric vehicles (PHEVS), and 37 battery electric
vehicles (BEVs, or EVSs).

Since 2011, there have been more than 40,8e@tricvehiclesales in Australia. There are 30
electrified vehicles for sale in Australia in 2022, and a total gafi&nts, with more models planned
to hit the market in 2022 and beyoritg

TheBvguidereportsthat:

GThe percentage of electric cars in Australia accounts for 2 per cent of the overall market in 2021
X O02YLI NBR G2 wmt LISN OSiwiGhinAy 9dzNRLISZ | YR Mo ®o

lf GK2dAK 9+xa 2yfeé | 002dzyiSR F¥2NJ ¢p LISNJ OSyid 27
toward growth of EV sales.

84 Byguide (2022) alttps://www.carsguide.com.au/ev/advice/hownany-electriccarsare-there-in-australia
83262
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The 2024 Panel agrees thahile the pace of purchase of electric vehicles is accelerating in Australia,
projections of future sales and EV use remain notoriously difficult.

The electrification of transport, personal and commercial, is underway, and accelerating from a
relatively snall base

Was there a 2022 recommendation?

The 2022 Panel stated:
dXAI-recent rgsearch study by McKinsexand Morgan Stfinley sugggstAS a sigAnificant, S'EeQ change in
LS2LJ SQa ¢gAfftAy3aySaa 02 SYONIOS yS¢g USOKyzfz23eé
We recommend AEMO to consider these as inputs into the scenarios and IASR modelling to

reflect the significant trends towards Electric vehicles.

To assist in the development of these scenarios we also recommend AEMO directly engage with
the Electric Vehicle Council of Australia, its members and associated businesses and other
stakeholdersandconsited { i 6§ S D2@SNYYSyid OPYYAlYSyda (G2 9+

' 9ahQa ! LILINEI OK

The Draft2023IASR utilises a repoiElectric vehicle projections 2Q22epared by CSIRO that
considers electric vehicle demand and includes the folloWing.

Projected number of EVs in thdEM compared to 2021 scenarios (dashed lines)
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20

=
u

Vehicles [millions)

=
o

2015 2020 2025 2030 2035 2040 2045 2050 2055
Financial year ending
= = (SIRO Slow Growth = = (5IRO Step Change = = CS5IRO Export Superpower

—— Progressive Change ——Exploring Alternatives Step Change

— Hydrogen Export
Source: CSIRO (2022) p.52

The report says thatie key changes from 2021 projections are:

85 Byguide (2022) ibid.

862022 Panel (2021a) op.cCitp¥879.

87 CSIRO (2022) https://aemo.com.au/consultations/currenind-closedconsultations/2023nputs-
assumptionsand-scenariosconsultation
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2. The assumed demand at peak for household charging has decreased
3. Charging is higher on weekends

4. Time of use charging behaviour has been updated

5. Public or fast charging behaviour has also been updated.

Since the 2021 projections the most siggant market development has been a proliferation of
stronger state and commonwealth electric vehicle poligjés particular, 2030 targets of around
50% sales and state subsidies of $388800 and Commonwealth subsidies of $8@&12000 in

theformof NA y3S o6SySTAG GFE SESYLIIA2ya F2N St SOGNROC

The headline finding that EV uptake is occurring at a faster rate now than projected in 2022, for
every scenario is consistent with changing community attitudes.

Consumer Panel Comments

TheNovember 2022 report projects a greater EV presence than was projected for ISP 2022. The
report also states that economic growth is a determinant of EV sales, the stronger the economy and
0KS o0SGGSNI LIFe NrdSa aINRg>S (GKS Y2NBE 9+Qa gAff 08

Over thenext decade, the 2024 Panel expects EV sales to be concentrated with fleet purchases and
KAIKSNI AyO02YS AYRAGARdIzZ- fa®d hyOS GKSNBE Aa | 02YLXE
STFTSOGAOPSYySaa 2F GKSYI (KS Quoats adegtatedy tefledts thish f £ I NP ¢
trajectory.

¢KS Hwnun tlySt Aa tfSaa OSNIIAYy lo2dzi GKS SEGSy
activity, for example couriers, local freight and taxis.

The 2024 Panel does not identify any concerning flaws ilC®KRO analysis but notes that EV costs,
recharging options and government policy will all heavily influence the rate of uptake.

The 2024 Panel suggests that the EV issue which will have significant network impact is the
approaches to recharging that emergver the next & years. Tariff structures for EVs are crucial if
EVs are to play a role in improving network productivity rather than creating further peak load and
requisite, expensive grid expansion. These tariffs must provide strong incentivesdbaiging at
times that utilise existing network capacity at transmission level and particularly in the distribution
networks

/ {Lwh 206aSNIBSa Ay (KSESIBNI BBERONUNGEK IF i JAzNNE ¥ § D &z ¢ 2
LISF 1 ¢ Ay Ky tikcRridvis&chadging dirécly from rooftop PV.

The FinaR023IASR needs to present a better understanding of the pricing for EV charging assumed
in the demand profiles. Have the demand forecasts assumed cost reflective pricing?

Consideration of plicies and tariffs that actively encourage efficient use of existing network is a
ONHzOA I £ | aLISO0 8ettiord)2 ANy pka&ided tNat alldwEY eharging &t 8mes that
could increase maximum demand need to be actively discouraged.

88 CSIRO (2022) ibid. p.v
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7.2 .3 Electrification
What are the issues and considerations?

The rate of electrification is a key variable driving the transition. The 2024 Panel is particularly
interested in the assumptioldB f F GAy 3 (2 GKS WKINR G2 FolGSQ aSo
forecasts makeverly optimistic forecastabout therelative ease ofcommercially electrify major

industrial processes.

l'9ahQa ! LIWNEI OK

Industrial electrification is based on the rtitdectoral modelling by CSIRO and Climate wirks.
the Draft 2023 IASREMO commerston the industrial sector:

G¢CKS AYRAZAGNALIE aSOG2N) O2YLINR&aSa | NIry3aS 27F ad:
characteristics. While most oil and gas demand cagléetrified (or switched to alternative

gases), higlheat processes are challenging to electrify without further technological advances.

Examples of such processes are the direct reduction process for iron and steel, and high

temperature blast furnaces. 8carios requiring faster emissions reduction assume greater
Ay@SaidyYSyid FLIWISGAGS F2N 0SOKy2t23A0Ft® I RGFyOSa

Consumer Panel Comments

AEMO has advised that the musgctoral modelling does not hawsibility of the investment cycle

of industrial companies. It considers the economic viability of fuel switching to meet economy wide
cost minimisation objectives rather than other actions to decarbonise and is not-gpsitgfic or

asset specific deci optimisation. As the report notes (p. 32):

GLY AYRAZAGNES (GKS YIFEAYdZY lyydzf dzLdit 1S NI GS 2
assumed rate at which technology could be replaced at equipmenbéiite, effectively a

maximum annual technologyuild rate. This rate can be varied by scenario. Each subsector is

lf&a2 adzoa2S0G G2 | YFEAYdzy G2GFf akKlFINB 2F (§SOKy

The above suggests it has little relevance to the decisions that industrial users make in real life. For
example, while there may be excitement about the production of a small quality of green steel using
hydrogen in an experimental site in Sweden, it leray way from being economic at scale. The
commerciality of electrification of gas use can be very process speuifiat is the temperature
required? how recently did the company install its current technology? what level of Government
support is availale for electrification? It is difficult to have confidence in highel modelling results
given these uncertainties cover a large part of manufacturing industry.

Overall, the multisectoral modelling seems overly simplistic approach to a veery congskes. i
7.2.4 Hydrogen

Hydrogen is likely to play an important niche role in emissions reduction, at a global level, in sectors
and regions that are otherwise difficult to decarbonise.

89 Seehttps://aemo.com.aut/media/files/stakeholder consultation/consultations/nem
consultations/2022/2023nputs-assumptionsand-scenariosconsultation/supportingmaterialsfor-
2023/csiraclimateworkscentre-2022multisectormodellingreport.pdf?la=en

% ABMO (2022a) op.cit. p.49
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The potential for Australia to capitalise on its renewable resourcesddyte hydrogen for export
purposes- as a pure or blended gas, in ammonia or as an input to exported materials such as metals
- has given rise to an appetite for developing infrastructure to support the production, storage and
transport of hydrogen here.

The 2024 Panelotes enthusiastic discussion about the potential for hydrogen, both in the 2022 ISP

GAGK | GaKE@RNRIASY adzLISNLIR2gSNE aOSyIFINAR2 FyR a NBT
announcements and flagged budget spending of $845 million for lggarprojects.

Consumer Panel Comments

1. Beneficiaries and/or governmentaot consumers should carry the costs of infrastructure to

support hydrogen production

Producing, storing, transporting and using hydrogen at scale for most potential applicainams

far from economic after more than 50 years, and a recent burst of activity, of research and
development. Despite the high hopes of proponents and governments, plans for hydrogen are highly
speculative, and rely on major technology and other brhekiighs to becomes feasible.

Given this, and the significant first mover disadvantage forfaalding these projects, hydrogen
proponents rely heavily on subsidies. Considering the expansion of the shared electricity
transmission networks required to supr the hypothetical Green Energy export scenario, this

raises the question: how can the long term interest of energy users be promoted while building that
infrastructure?

The answer: hydrogen production and export projects should not be -sudssidised i other

energy users. This entails the beneficiaries (future hydrogen projects) or government carrying the
full cost of electricity transmission required for the purposes of hydrogen production, storage and
transport.

Current cost recovery arrangements firared transmission do not support a beneficipays
approach to funding the transmission required for future large hydrogen projects.

The above observations cast doubt over whether the ISP should countenance the inclusion of
transmission for hydrogen ¢dities at all, or at least in the absence of reforms (or committed
government funding) that avoid imposing the high costs of transmission for future speculative
hydrogen on consumers.

Panel Proposals for 2023 IASR
Either:

1 Government funding, committed fiding by proponents and/or reforms to cost recovery
should prevent other consumers funding the portion of shared network infrastructure
attributable to hydrogen projects in the ISP, or

1 AEMO should minimise the inclusion of hydrogen projects in the ISRwelavhere there is
no material cost or risk, including the risk of underutilisation of transmission assets, for other
consumers.

2.t is not realistic, or in the interest of consumers or emissions reduction, to assurTéiadn
volumes of hydrogen Wbe used in gas distribution networks

At the same time as hydrogen is being explored for export, the natural gas distribution and
transmission sectors are facing the existential threat of underutilisation and asset stranding as
homes and businesses shifaditional gas loads to electricity.
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Electrification of gas loads is driven by a number of factors. Cost and affordability are the key drivers,
with applications for gas in most honfésow being materially more expensive over the life of the
appliance compared to the efficient elecfdalternatives. Other factors include the high and
unavoidable emissions associated with natural gas, and the risks of gas in the home to health and
safdy.

All these factors are reflected in changing consumer preferences. Fewer homes are being built with
gas connections, more existing gas users are reducing gas demand or eliminating gas connections
altogether, and government policies, at a state, teryt@and local level, are beginning to reflect a
future where natural gas has little or no role in homes and other buildings.

The prevailing view of independent energy experts is that gas of any type has a diminishing future as
afuel in homes. The questioo yS¢ 3+ a O2yySOGA2ya OSFaAay3da |taGgz23
and it is plausible large portions of gas distribution networks will be decommissioned by 2050.

Gas network owners and operators, in the absence of a viablet@ngsolution to the thrat this
poses to their businesses, are promoting the injection of hydrogen in gas distribution networks in
the hope this will sustain their businesses. But the idea that hydrogen can be cost effectively
accommodated into gas networks or compete with altives, is at best, faletched, unless there
are substantial technological and cost reducing breakthroughs in the short term future

Most gas transmission networks, and many of the industrial gas users who collectively consume a

large portion of stationaryatural gas, cannot tolerate any amount of hydrogen in their systems

today. Appliances in homes and other buildings may accommodate up to 10%, but this remains

dzy LNR @Sy YR Ay NBIFfAdGes gAtft 0SS fAYAHRBR o0& (K
which is likely to be significantly lower than 10% and could be as low as 2%. Distribution network

capacity for hydrogen is limited by many factors, including legacy materials that do not tolerate or

properly contain hydrogen, operation and mainterarprocedures that cannot yet be done safely

with hydrogen, limits to the upstream capacity of transmission and, foremost, limits to the

downstream capacity of consumer appliances and installation.

Even in the event of future breakthroughs and heavy suésjdo inject a trivial amount of hydrogen
(say around 2% across a given gas distribution network) would incur prohibitive costs for both the
demand and supply side, mostly in systems and appliances that are already increasingly
uncompetitive with lower ost, lower emissions electrical alternatives. In other words, putting
hydrogen in gas networks will only drive faster electrification of gas load.

Due to the energy lower density of hydrogen, injecting 2% hydrogen results in less than a 1%
reduction in assciated emissions. A 10% hydrogen blend will reduce emissions by about 3%. Rather
than assisting decarbonisation, diverting emissions reduction funds to blend gas in hydrogen
networks will substantially delay emissions reduction.

In summary, to inject morthan a trivial blend of hydrogen blend (averaged across the gas network)
does not reflect:

9 consumer interests or preferences

91 The main exception to this being high density homes that currently use gas and are unsuited to either the
external compressors required for heat pump hot water and reverse cycle air conditioning or electrical wiring
upgrades needd for induction cooking.

92 Efficient electric options include heat pump water heaters, reverse cycle air conditioners and induction
cooktops. Electric resistance type equivalents to these appliances are generally markedly less efficient and/or
less favoued by consumers.
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1 economic feasibility, now or into the future
9 technical feasibility, now or into the future
9 decarbonisation needs over any time kxa
T '9ahQa O2NXB LINAYOALX S&a F2NJ G4KS L! {w

Panel Proposals for 2023 IASR

C2NJ GKS NBlFazya 2dzif AYySR 10620Ss GKS 5N}YFl HnHo L
ySig2Nla R2 y20 alrdra¥fe !'9ahQada O2NB LINAYOALI S (K
Given the aymmetry of risk (the Draft 2023 IASR only examines overoptimistic levels of hydrogen),
0KSaS aadzYLliA2ya | NBdzZdofeé R2 y2d altiaAaFe ! 9ahQs

Noting there are technology trials which will result in some injection afbgen into gas networks
F2NJ GKS FT2NBaSSHofS FdzidzNBE:Z ! 9ahQa L!{w akKz2dzZ R
reticulated gas networks:

1 a default value of 2% in all scenarios (rather than unlimited as per the Green Exports
scenario and <10% as per thther scenarios)

1 asensitivity of 10% in the Green Exports scenario (rather than a default value of unlimited as
proposed in the Draft 2023 IASR).

7.2.5 Electricity Price Indices
What are the issues and considerations?

To better understand how the price forecasts have been made and what impact they have on ISP
modelling.

Consumer Panel Comments
The discussion of this topic in the Dratft is relatively short and raises several questions:

1 What is the forecasmnethodology for the period beyond the availability of ASX futures?

i Table 27 shows retail price forecastare they delivered? In which case how have other
costsc network, retail margin etc been determined?

1 How were C&I delivered prices determined?

1 How have these price forecasts been used to forecast demand?

1 What is the methodology used to determine the elasticities in Table 15?

The Panel looks forward to further discussions with AEMO on these matters.
7.2.6 Demand side participation
What are the issueand considerations?

The 2024 Panel is seeking more clarity around the use of US and European data for forecasting long
term DER.

' 9ahQa ! LILINEI OK

 9ah Q& I LILINE [202BIASRyravis iirSovebstlls data to forecast what might be the
maximum possibléy 2052, set as an upper limit that can vary below this depending on the scenario
and then linearly interpolate between now and 2052 for each scenario.
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A review of US and European evidence suggested a reasonable upper estimate target for DSP in
2052 wouldbe 8.5% of operational maximum demand everywhere in the NEM except NSW and
Tasmania. In NSW, the Peak Demand Reduction Scheme is forecast to reach 10%30ya2029

then stay flat. In Tasmanithe forecast ratevariesfrom 4.25% to 0% depending on theegario.

The US evidence was a 2009 study on the potential for DSR over the Xeyears which

considered four scenarios where the level of DSP by 2019 ranged fromt4 2 F WLISF 1 Q RSY!
AEMO validated this forecast against actual that is publisimedially bythe Federal Energy

Regulatory CommissidfERCY The European study was completed in 2014 and looked at the

potential for demand response in2020L 1 &adzZa3Sada | LRAIGSYdGALf dom: 27
validation of the European target with more recent actual data.

Consumer Panel Comments

We are invery early days for demand response in Australia. In 2020, the AEMC made a rule change
to facilitate demand response for large custom&$he AEMC rejected an application to include
residential and small business customers. While it is useful to loothat jurisdictions to see what

is happening, the 2024 Panel believes there should have been more analysis around how the 8.5%
was selected. The wholesale market arrangements in the US and the EU generally differ greatly from
the NEM. The December 2021R&Ereporshowed that in the US:

i atotal smart meter penetration rate of 60.3% in 2019 vs ~10% in 2009 but a large variation
among regiong from 23% to 74%

1 great variation in wholesaldemand response resource participatiaoross RTOs/ ISOs in
2020¢ 0.1% (in the South West Power Pdol)7.1% (in the migvest MISQJ’

The2024 Ranel is of the viewthat 8.5%may beplausiblewith more analys, but it will require
continuous improvemendf the Wholesale Demand Response Mechanism by AEMO and reforms to
allow aggregators to undertake wledale demand response on behalfresidential and small

business customers independently of energy retail@i®e2024 Rinel recommends AEMO commits

to the former and recommends the latter as a necessary reform.

7.3 New entrant generatoassumptions

7.3.1 Technology build costs
What are the issues and considerations?

The forecasts costs of new generation and storage is a key input to the ISP modelling. There are
rising uncertainties around these costs given materials and labour cost pesssievery part of the
supply chain availability of raw materials, component manufacturing and site assembly. This is not
just a COVID related matter but a consequence of the global push to decarbonise that will demand
significant resources over the xie20-30 yearsThelarge subsidies available under tbi& Inflation

B 9ah R2 y2i( SELXIAY K2g GKSANI RSTAYAGAZY 2F W2LISNI (A
RSYIYyRQ®

94 FERC dittps://www.ferc.gov/powersalesand-markets/demandresponse/reportsdiemandresponseand
advancedmetering

% Sia Partners (2014) dtttps://www.sia-partners.com/system/files/document_download/file/2020

06/20141218 Article DRotentialin-Europel.pdf

% AEMC (2020) dittps://www.aemc.gov.au/rulechanges/wholesalelemandresponsemechanism

9" FER@022 athttps://www.ferc.gov/media/2022assessmentiemandresponseand-advancedmetering

Thisreport was published after the Draft IASR was published.
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Reduction Actire havingthe effect of drawing immense resources to the &idl away fom other
countries. Some.g.,the EU are considering increasing their subsidies, but it is not a tfzah
Australia can afford to play ilVe are a price taker to a large extent, at least for the nex0%ears.

Australia has a limited domestic capacity and will be very reliant on imports of materials and skilled
labour to achieve the ISP ODP timetablven not just theéSP network and generation projects, but
all other large construction activity expected in the next decade.

The crucial role of the two large pumped hydro projects in the QEJP means there is renewed focus
on the pumped hydro cost modelg. We look at that in the next section.

l'9ahQa ! LIWNEI OK

9ahQ& FLIWNRIFIOK A& o0lFaSR 2y GKS |yydzaf /{Lwh DSy
December 2022 forecasts the capex for a range of generation and storage technologies out to
2051% CSIRO has a thretage process to construct the costs in the Figure:

Y A =

f buildingonadzZNB O2y Qa SaiG Yl BSRIADBR Y2RE8&f Ay 2y |
approach to get the 20224 costs

T NBtAlIYyOS 2y /{LwhQa D! [[ a VY B& are difthetian oLINE GA RS
global and local technology deployment to forecast from 2087

1 interpolation of costs between 20234 and 202728.

With build costs developed for three scenarios that are then aligned with the proposed ISP

scenarios. The resulshown in the following figure for large scale solar, and onshore and offshore

GAYR dzy RSNJ 6KS WwWDf26lf b%9 LIabd wnpnQ a0Syl NR2
Orchestrated Step Change scenarios.

Figure 35 2022 vs 2023 Global NZE post 2050: build cost trajectories forecasts for wind and large scale solar

kW

Build costs (§

Source: AEMO (2022a) p.94

| dNBO2y Qa OdNNBy (G 024ad Sa0AYIGSa 6SNB 2FGSy | &A
LI NI AOdzE NI @ F2N) 2YyaK2NB YR 2FFaK2NB 6AYRI RNRC
include these inflationary pressures through a change imiddelling approach.

98 CSIRO (2022) https://publications.csiro.au/publications/publication/Plcsiro: EP26521 1
9 aurecon (2021) atttps://aemo.com.aut/media/files/major-publications/isp/2022forecasting
assumptionsupdate/2021tcostand-technicalparametersreview_rev321-march-2022.pdf?la=en
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Consumer Panel Comments

A major theme of this submissias that the cost estimates have not adequately considered supply

chain and social licence cost pressuezgling to cost estimates that are likely to be considerable
underestimaes. The 2024 Paneecommendthat consideration of these issues will lead to higher
WOSYUNIf OFasSQ SadaAyYl (tSanges ahdRriskIsbidsitvitieS.NJ | LILIE A OF G A 2y

1. Supply chain pressures seem to be underestimated
The Draft2023 IASHiscusseshe NEM locational cost factors in Table&t says

GXSEOf dzRS O02aid LINBYAdzra GKFG YlF& FNR&EAS AT Ydz
&0 NOS NBaz2dzNDSa I ONRPadg® G§KS O2yaidNHOGAZ2Y &dzLIL3
This is exactly the situatiohustralia § facingn the next decade not just multiple simultaneous
generation and network projects in the electricity sector, but significant construction activity all
through the economy. Various Infrastructure Australia rep8tisighlight the massive expansiin

projects and the severe constraints from having multiple projects proceeding simultaneously. The
Market Infrastructure Capacity Report published in December 2022 found that:

AX! dzZAGNI f A Qa Lzt AO AYTNI &G NUzGalueloNG thd @stlIIS £ Ay S K
Y2 yiilRa dé

2. Is there a consistent approach with the proposed employment factors?

The UTS report AEMO uses to estimate employment factors for generation technologies highlights
considerable risks in the availability of the remui labour for both local component manufacturing
and generation construction. There should be transparency around the consistency of the CSIRO
forecasts and the employment factors. Has the CSIRO analysis effectively assumed that whatever
labour is requird will be available and at the same cost base as the Aurecon 2021 estimates?

3.Relatedtolp) = G KSNB aK2dzZ R 0SS Y2NB SELIX FYylFdA2Yy | NBdzyF
The 2024 Panel understands the conventional and generally accepted techniqug term
Y2RSttAy3a:r GKFG PG a2yYS adlr3sS Ay GKS Fdzidz2NBxX Wik
comment:

GCKS AYyTFtrdAz2ylINE 0O80ftS Aa lFaadzySR G2 o6S Fd A
return to normal costs. Forecasts of the inpuige indices are used to shape the profile of cost
reductions to 2027 as global inflationary pressures unwind. After 2027, our standard projection

YSGK2R2f 23ASE | NB NBadzYySRdE
The justification for selecting 2027 is based on RBA inflation forecasts fgdgerthe October
2022 FR@ inflation is expected to return to the RBA target range @2 by then.

The 2024 Panel also accepts the methodology used in the GALLM model where the rate of
technology deployment is the key driver for the rate of reduciimtechnology costs for all nen
YIEGdz2NE (SOKy2ft23ASad ¢KSNBE Aa F aiNBy3a KA&G2NROL

100 AEMO (2022a) op.cit. pp.®8.

101 nfrastructure Australia (multiple dates) attps://www.infrastructureaustralia.gov.au/infrastructure
marketcapacityprogram

102 |nfrastructure Australia (239 athttps://www.infrastructureaustralia.gov.au/publications/202#arket

capacityreport p.25.
103CSIRO (2022) op.citip
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The 2024 Panel response is twofold:

1 While the economy wide inflation rate may return to normal because of local and
internationd factors, that does not preclude strong inflationary supply chain (labour and
materials) pressures continuing in capex and opex associated with building and operating
the network generationand storageequired to implement the ISRell beyond 2027

1 Continued cost pressures may offset the learning rates.

CSIRO has not made a case for the conventional modelling appomobehused in a world with large

supply chain pressureacerbated by massive subsidiesountries with. ambitious 2030 and

beyond emission reduction targets. It is difficult to believe that even if the economy wide CPI is back

02 Wy2NXIfQ o0& HnuTX GKFG AYyTEl (bedbatktaitsprd Sy SNI (A 2
COVID rate.

It would be helpful to understand how the GALLM modelling takes account of supply chain
constraints.

4. What is the impact of local procurement and Government favoured employer/contractor policies?
State Governments haverange of local procurement policies designed to increase the level of local
sourcing of materials in their State. For example:

1 NSW Roadmagtender guidelines for REZs require a baseline of 40% of the value up to
commissioning for wind and 49% for solaith a stretch target of between 72% and 81%
and specific targets for steel componelfsthe Government has established a Renewable
Energy Sector Board to maximise the use of locally produced and supplied goods and
services, employment of suitable quadiiilocal workers and opportunities for apprentices
and trainee&™; following the announcement in 2022 of the closure of Eraimng025, the
Government announced the establishment of a Renewable Manufacturing Fund to make
strategic ceinvestments with theprivate sector to establish and expand local supply chains
for renewable energy contetf, and

f  Queensland Energy & Jobs Plame of its three focus areasds{ SOdzNE 220a | yR
O2YYdzyAlASEAQ 6AGK FOGA2ya (G2 WINRGYRXSH WBYSSHI
WLI NIYSNI 6A0K AYyRddzZAGNRASA yR O2YYdzyAdaAasSa G2 °
ONI YaF2NXYIFGAZ2Y YR RNAGS NBIAZ2YyIlIf SO2y2YAO 2|

G¢KS Of Sy SySNHE& AYFNI adNHzOGdZNE 2dzif AYSR Ay
pipeline ofinvest y i (2 KSt LI SELI YR vdsSSyaflyRQa &KI NE
OKIAY YR AYyONBlFasS (KS dzaS 2F 20t 02y diSyid
To maximise opportunities for more local manufacturing and jobs from renewable

investment, the Queensland Government is commitie@ W. dz& [ 20Ff Q (2 LINE ¢
odzaAySaasSa ¢A0K O0O0Saa (2 GKS I28SNY'YSYyd YI NJ

104 NSW Government (2022a) altps://www.energy.nsw.gov.au/sites/default/files/20229/nsw-renewable
energysectorboard-plan.pdf

105The Hon. Matt Kean MP (nd) fattps://mattkean.com.au/news/mediaelease/renewablesnergysector
board-boostlocatmanufacturingand-jobs

106 NSW Government (2022b) hattps://www.energy.nsw.gov.au/news/nswesponseclosureeraringpower-
station#: % E:text=T0%20capture%20these%20job%200pportunities,up%20t0%20500%20new%20jobs
107 Queensland Government (2022) at

https://www.epw.gld.gov.au/ _data/assets/pdf file/0029/32987/queenslardergyandjobs-plan.pdfp.19
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With a range of funding commitments to support these initiatives.

All major Government contracts in Queenslanidicluding Government ownegenerators and
networksg are required to follow a range of Government policies around preferred contractors,
union membership, pay and conditions and local procurement. In particular, the Best Practice
Industry Conditions (BPICs) that mandate pay andlitions for workers employed on Government
projects which is a type of pattern bargaining that will apply to all contractors wishing to bid for
these projects® The local construction industry argues that this will result in a significant increase
in the costs of construction in Queensland.

Local procurement policies and union coverage requirements are expected to have a significant
impact on costs. It is uncledow the CSIRO modelling has accounted for these policies.

5. Is there a consistent approach to the cost of land and biodiversity costs for generation and storage
(CSIRO) and network (Transmission Cost Data Base)?
The Draft2023 IASRtates (p.96):

G2&y O2YLI NAYy3 DSy/2addQa OFLAGIE O2ada Ay bkl?2
include the cost of land in its presentation of $/kW capital costs, whereas this is included by
DSy/ 2adGz IyR UGRENBST2NBE o6& ! 9ahoé

Table 24 p.97 has technology cost bréakn ratios showing the % of total costs that land is. Given
the location cost factor in Table 25 p.98 for land is 1.0 for all locations, land costs are assumed to be
the same everywhere. The Dr&023 IASRtates:

G¢KS O2ad 3N dzLIA y ghjicorsifleRatcess 16 Pdrtd, tadT and ryilRandK A
regional labour costs, but ignore localised environmental, geological, and social drivers which
require siteby-site assessments and are difficult to predictf&S I a A 0 A f A (& dé

This approach seeniisconsistent with the approach to land costs in taft Mott MacDonald
Transmission Cost database report which does show regional variation.

The 2024 Panel understands that it is difficult to estimate thassts,but this does not support a

position ofnot including any cost component for them. Perhaps the exclusion of land/social licence

costs is because it is considered an annual operatingecgsp A G K 1 KS b{2 D2@SNYyYSyi
Benefit payment Y R+ A Ol 2 NA | IghdhDI@e@p&yNEn®'S i sb,Qviere else in the

analysis are these costs included?

6. This suggests the benefits of considering costs as a range with risk factors applied
I dZNB 02y Qa SaGAYIF OGS 2F OdaNNBYyld 6nwHnum0 o0daAftR O2aia
methodology:

GCKAE O2a0 RIGI KIFa 088y y2N¥IfAASR 2NJ F Redads
scope, location factors, technical factors (where relevant), etc.

08 GFyRFENR . thitps:névw.épw.ale.goviau/l_idlata/assets/pdf _file/0014/20435/begractice
industry-conditions.pdf

109 AEMO (2022a) op.cit. 6.

IONSW Government (nd) attps://www.energyco.nsw.gov.au/community/strategleenefitpayments
scheme#:~:textUnder%20the%20SBP%20Scheme%2C%?20private,a%20period%200f%2020%20years
Victorian Government (February 202B8)tps://www .premier.vic.gov.au/landholdepaymentsfairer-
renewablestransition
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A representative cost has been selected for the hypothetical project from theadatitable, and
cost certainty qualified based on the spread and quality of data available. Recent trends for each
technology have been reviewed and discussed throughout the report.

These have been considered when selecting the hypothetical project, nongrtachnical
LI N} YSGSNBZ YR RS@GSt2LIAy3I™MikS O2aid SadAavlaSa

A range of technical and financial assumptions are neageno taxes, import dutiesr contingency.
There is no engagement with EPC contractors or issuance of tendersearisktland cost
components of EPC contracts can vary considerably from project to project. Given these factors,
Aurecon concluded

G¢KS | OOdzNF O k OSNIF Ay (e -30P bés&ddn thespréad&héd G A Y I (G S
quality of data available an®l dzZNJ SELISNA Sy O0S 6AGK GKE AYLI OG 2F

The 2024 Panel thinks this is a reasonable appraaciugh it is not clear how the specific level of

symmetrical costs variation was arrivatj and this should be better explained

The 2024 Paneii O2 Yy OSNY SR | 62dzi K2¢g GKS&AS Wol aS &SIND y
CSIRO forecasts. The CSIRO forecasts, whether foR2@23he longer term GALLM model results,

make no mention of an accuracy range and seem to be a point estimate. Perbapsto assume

they are meant to be a migoint symmetrical estimate with an equal probability of an increase of

decrease? If so, that should be stated and explamgdhow are the supply chain pressures

discussed above, reflected in the modelhereis a hint of this in the modelling discussion in

Appendix A.1.2 (p.63) of the CSIRO report but the 2024 Panel considers this should be more fully
explained.

The 2024 Panel expects that the further out the forecasts, the larger the possible cost rartie and
less certainty that a point is indeed a symmetrical 4p@int. This is particularly the case where a
technology like hydrogen is sl itsW S I NI &  ShtagdrATyidsudadsts Be need to put
some risk factors around the estimates whesed in ISP modellingusing the AACE approdéh

used in network cost estimates.

7.3.2 Locational cost factors
What are the issues and considerations?

Locational cost factors are important in assessing capex which the Panel has identified as a major
engag@ment issudor the 2024 ISP.

l'9ahQa ! LILINEI OK

The Draft IASR proposes a range of locational cost factors (low, medium and high) for different
categories of capea.g.,equipment, fuel connection, cost of land and development and O&M. They
are the same faars as in the 2022 ISP and are based on a GHDIDf&/iew. As noted in the

2022 IASR:

O

G¢eKSasS t20FGA2ylf aoOFftFrNR GF1S Ayid2 | 002dzyid
costs, but ignore localiseehvironmental/geological/social drivers which require digsite

1aurecon (2021) op.cit. p.5.

112 aurecon (2021) op.cit. p.11.

113 CSIRO (2022})tps://publications.csiro.au/publications/publication/Plcsiro: EP26221 1 p.63.
114 Seehttps://web.aacei.org/docs/defauksource/toc/toc_96¢18.pdf
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assessments and are difficult to predict geasibility. They also exclude cost premiums that
may arise if multiple projects are simultaneously competing for scarce resources across the
2y Al NHzOG A2y adzLIL) & OKI Ay dé

Consumer Panel comments

Given our discussion of supply chain constraints in many parts of this submission, we have no
confidence in these location factors being anywhere near what is currently theaasgected to
be the caseover the nextl0-20years.

The period since 20189 has been a time of massive increase in proposed construction activity both
in and outside the energy sector. Numerous reports referenced in this submission have pointed to
the difficulties in sourcing the required resources close to a capital city let alone in a regional or rural
area when much of the ISP network and generation will be made.

We recommend that AEMO commission GHD to do an update of theirP®i@port that also
includes consideration of supply chain constraints.

7.3.3 Storage modelling
What are the issues and considerations?

The announcement of the two major pumped hydro energy storage (PHES) projects in the QEJP has
brought the issue of PHES costs back to cestige. Given capex costs are very site dependent,
forecasts are very difficult to make.

' 9ahQa ! LILINEI OK

AEMO includes PHES optidos8, 24 and 48 hours of energy storage. Capex costs are based on a
2018 study by Entura (part of Hydro Tasmantalus umlated costs provided by Hydro Tasmania in
2021 on the costs of the 20 hour Cethana project in Tasnmafildnen locational cost factors are
applied based on the Entura advice.

Consumer Panel comments

The2024Panel does not profess to have any special etigmin these costs and makthe
following general observations.

Social licence issues around landowner support can loom large for PHES projects; it is unclear how
those risks have been incorporated into PlaBfex.

115See pp9@1 https://aemo.com.au,t/media/files/major-publications/isp/2021/2024inputs-assumptions
and-scenariosreport.pdf?la=en

116 Entura (2018) Pumped hydro modellingtetos://www.aemo.com.aut
[media/Files/Electricity/NEM/Planning_and_Forecasting/InpAssumptionsViethodologies/2019/Report
PumpedHydro-CostModelling.pdf

117Hydro Tasmania (2021) Attps://www .aemo.com.auw

[medialfiles/stakeholder consultation/consultations/nem
consultations/2021/iasr/submissions/%E2%80%8Chydsmania.pdfthe 2021 IASR Consultation Report

published in July 2021 p.28tps://aemo.com.aut/media/files/major-publications/isp/2021/202%iasr
consultationsummaryreport.pdf?la=e® & I & AEMO Kas élso éngaged with Hydro Tasmania to source

improved cost estimates for the Cethana Pumpégiro project 6 dzi G KS NBFSNBYy OS LINRJAR
IASR is from a Hydro Tasmania submission in February 2021.
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https://www.aemo.com.au/-/media/Files/Electricity/NEM/Planning_and_Forecasting/Inputs-Assumptions-Methodologies/2019/Report-Pumped-Hydro-Cost-Modelling.pdf
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https://aemo.com.au/-/media/files/major-publications/isp/2021/2021-iasr-consultation-summary-report.pdf?la=en
https://aemo.com.au/-/media/files/major-publications/isp/2021/2021-iasr-consultation-summary-report.pdf?la=en

While Hydro Tasmania can provide caa the Centura project:

Gl @RN2 ¢FaYlyAl Aa 4G Fy RGFYOSR adrasS Ay 2dzN
Tasmanian PHES, and in December 2020 announced Cethana as our preferred site. We have
undertaken extensive work into understanding the geglog this site, and can indicate with a

high degree of confidence that Tasmanian PHES will cost in the order of $1.6 million to $2 million
LISNJ a2 O0AYyOf dzRSa Fy yY2dzyid F2N O2yGAy3aSyOdev dé

It does not provide any indication of its AACE cost Efassdeven that level of detail is not

available for other PHES projects. As we have seen with Snowy 2.0, costs can increase significantly
even for a project where considerable engineering work was completed prior to the letting of major
constriction contract

This same Hydro Tasmania advice notes in reference to the 2021 IASR:

GCAINI KSNY2NB>x GKS 5NIFaG L!{w o0¢F06fS HTO0O AYLXAS
hours) is an option across all Australian states by considering scaling factors. The patential f
cost effective long duration storage is entirely dependent on appropriate prejeetific
LIKe@aAOlf aAdsS O2yRAGAZ2YyA GKPGU NS O2yRdzOA@GS (2
AEMO seems to have adopted the same position in the 2023 Draft IASR as it did in thea2021 Dr
IASR.

We make the same comment we made above on GenCost regional cost fattiese PHES factors
seem to also exclude the premiums that may arise when there are multiple projects simultaneously
competing for scarce resources. There is no reasoniogigied as to why regional cost factors in a
2018 Entura report should apply in 2023 and beyond. The experience of Snowy 2.0 costs seems to
have been ignored in this analyss.

7.4 Social Licence
What are the issues and considerations?

The importance of soal licence has exploded in recent years. The 2022 ISP highlighted its
AYLRNIFYOS YR GKS w2y (KS 3INRdzyRQ SELISNASYOS Ay
Humelink have shown that a failure to properly consider it can lead to major project deidysost

increases.

What does the 2024 Panaf Sy o0& WwWaz2O0Alf fA0SyOSQK

The 2024 Panel discesssocial licence in two contexts:

Communitysocial licence
The 2024 Paneldoptsa slightly different definition thathe Draft20231ASR:

18ydro Tasmania (202ibid p.6

119 Seehttps://library.aacei.org/pgd01/pgd01.shtml

120 AEMO (2024) 2021 IASR dtitps://aemo.com.au/consultations/currentind-closedconsultations/2021
planningandforecastingconsultationon-inputs-assumptionsand-scenarios

121 See the recent press release form Snowy Hydro highlighting signiieanpressures they are facing.
https://www .snowyhydro.com.au/news/snowlgydro-respondsto-abcs7-30-report/
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GW{ 2QN0ISy0SQ A& | GSN)XY O2YY2yfté dzaSR (2 NBFSNI G

AYTNI a0 NUHZOG dARE RSOSt 2LIYSy i oé
The 2024 Panelefinition is

Community Social Licencgelates to measures includirengagement of impacted communities
and payments to landownerffer hosting electricity infrastructure

Consumer social licence
By thisthe 2024 Paneahears acceptance of the costs to all consumefshe generation and
network infrastructure

The absencefdhe first adds to cost and schedule delay. The absence of the second reduces
consumer support for the ISP. After,@lK S L2t AGAOFf yI NN} G§AGBS KI
f26SN) SESOGNRAOAGE 02aGaQd / 2 yesaredeghning lo Odhder
if they believe the political narrative.
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This section focusses on the form8ectionl focusseon the latter.
How does the ISP consider landowner social licence?
There are two ways in the Dr&#023 IASR

1. Inthetransmission cost database and its estimates of land purchase and biodiversity costs
2. Inthe IASR through Section 3.9REZ social licence and resource limits

This section focusses on the latter. The 2024 Panel is engaging deeply with AEMO on thedormer a
they prepare the draft Transmission Expansion Report for publication in early May.

REZ social licence and resource limits

AEMQ@ Approach

' 9ah Q& I LILINE I O KrenkwabldirésouR&SIighifs haséd omtéchhical facers,size of

wind turbinesand quality of wind resource (sé&raft 2023 IASR, figudb, p. 119) and assume this

level of generation can be built. Social licence costs associated with that resource limit are assumed
to be incorporated in the network and generation capex estima#dsMO seeks to measure the

social licence costs of expanding beyond that resource lirit 1% of land area for solar and 5% for
GAYROD® ¢KAA Ad R2yS UGUKNRAAK GKS dzas 2F | Wil yR
costs or difficulties imbtaining land for that expansiong.,planning approvals and engagement

with the community and traditional landownerkn the 2022 ISRhis factor was estimated at
$0.25m/MW.The 2024 Paneinderstandthat AEMO used €PI factor to gethe proposed

$0.27m/MW.

The factor was not informed by detailémhd cost studies or surveys, but rather carefully set to a
level during initial modelling that allowed for appropriate REZ generation plantgpt forcing
generationinto low-quality REZs, and allowing for VRE to distribute between higielity REZs
more evenly).

122 AEMO (2022a) op.cit. p.121
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Consumer Panel Comments

The 2024 Panelan understand the logic behind incorporating the factor. These comments are
designed to help stakeholders get attee understanding of the concept and hopefully improve its
relevance and acceptance.

Thevalue was set in a way that may bias the modelling results

By setting the value to sit between lower cost activities like connection ®stem strength

mitigation costs and higher costs like large network augmentations to increase caiaisityay

avoid bringilg forward the proposed development dates of more remote REdnodelling

assumption should be driven by the best estimate of costs for thatmagson, not bya value that

could be seen as unduly influencing the resufta. more realistic social cost means remote REZs are
developed earlier at highevost,then that is simply &alid model output.

The setting of the factor though a modelling stvact may miss some of the practical impact of the
measure

The modelling approach to calculation of the factor seems to assume it is common across all REZs. Is
this a reasonable assumption?

This approach assumes obtaining social licence for the addigenaration will not impact the

timetable or costs of building the additional generation (or any required network augmentation)

l9ahQa f23A0 Aa GKIFIG a20AFft O2aia INB odaAfd Ayd?
informed by historical evidence. Our concern is that historical evidence seems to be a poor predictor

of future costs. We examine this issue in more detadur comments on the Mott MacDonald draft

report on an update to the Transmission Cost Database (TCD), in particular its forecasts of land costs.
Thisfactor was not meant to account for project delay.

Is the CPI adjustment factor appropriate?

The 2024 Bnelwonderswhether a simple CPI factor will fully reflect the costs involved. The

explosion in importance of social licence in recent years is driving cost increases at much greater rate
thanCPe.g.,.0 KS b{2 D2@SNYYSyidQa { Gagdmemsidno® mucbrnfoeTA Ga t |
complicated that it was even a couple of years ago as local communities seek to have a much greater

say in the development process.

An additional way to incorporate social licence into the analysis

The Draft2023IASRstates:
G{20Alf ftAOSYyOS: GKSNBFT2NB:zZ O2dAZ R 06S | (GKSYS 2
sensitivity analyses to the scenarios. AEMO considers that the relationship between the scenario
narratives and social licence settings is unclear, aptbisosing to apply social licence

considerations in sensitivity analysis. AEMO is seeking stakeholder views on this proposed
I LILINBF OKX FYyR GKS FLILINRBLINAIFGS aSidadAy3ad®lFryR AYL

As discussed above 8ection 6the 2024 Panel proposesdding sensitivities to reflect social licence
¢ capex and project delay.

Panel engagement with the Advisory Council on Social Licence (ACSL)

The 2024 Panel welcomed the appointment of the ACSL, given the importance atwiflieg
engagement on social licence. The 2024 Panel was informed by AEMO that the Panel would engage
closely with the ACSL in the course of our ISP role. The ISP Timetable document, published in

123 AEMO (2022a) op.cit. p.6
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September 2024, discussed the importance of getting a better understgrafisocial licence issues
that could create significant project delagsdnoted that:

G¢KS /1 / oy2¢ GKS '/ {[0 gAff 2N} Of®asSte gAlGK
¢tKS /2dzyOAf Qa ¢SNXa 2F wST Ao E dYBRE WAl NP G KRS §
aL{t RS &I6@okitiehgution community sentiment, social licence, and the
issues/risks and opportunities/pathways forward on the ISP. The Council may be required to
collaborate with the ISP Consumer Panel @litis established by AEMO under the (NER) as
NB | dZANB R ¢
l9ahQd O2YYSyidl NE 2F (iKBecembeR®2ZnotedSSG Ay 3 2F GKS I/

G¢KS | ROAA2NE [/ 2dzyOAf gAff YSSG F3IAFAY SIENIe@& Ay
assumptions and scenariosf&66 HnAHn LY GSIANFPGSR {2aidSY tflydé

The 2024 Panelppreciatedthe opportunityprovided byAEMO fora special social licenceiéfing

on 17 Februar2023 Thisincluded initial thinking onmatters that will befurther consulted on with
the ACSlat its next meeting on 1®larch.The 2024 Pandboksforwardto further advice on how
the ACSlwill be involved irthe next stages of the ISP amthat engagement AEMO plans between
the ACSland the Panel.

7op S5AAUNROdziA2Y | aLISO0A& o65b{tQaov
What are the $sues and considerations?

The distribution sector made up 78% of the total network RAB for the NEM in 2022 (AER dath)
so demands consideration in a future network strategy.

Was there a 2022 recommendation?

The 2022 Panel said that it would prudent of AEMO to have direct conversations with the various
distribution networks and new service providers to get a greater understanding of the current and
future investments in DER and new technologies more broadly and the projected changes in

network utilisation and energy flows and how these impacts both the IASR and ultimately the ISP.
Has AEMO engaged in these direct conversations and if so, how are they reflected in the Draft IASR?

In line with a proposed whole of system approach, the 2022 Paaeled AEMO to recognise that

distribution networks are shifting investments to enable the network to increasingly host DER and
NEO2YYSYRSR G(GKIFd !'9ah ONR&aa NBEFTSNBYyOS (GKS RAA&GNK
within the various scenarios andtime IASR. How has AEMO responded to this recommendation in

the Draft IASR? Specificallpvhare distribution aspects of ISP considered, including opportunities

for increased productivity of existing networks?

124 AEMO (202@) 2024 Integrated System Plan Timetable September 20@4:/aemo.com.aut
[media/files/major-publications/ip/2022/2024isp-timetable.pdf?la=erp.11

125 AEMO (2028) at https://aemo.com.aut/mediaffiles/stakeholder consultation/working_groups/5ms
meetings/communityadvisorycouncil/termsof-referenceaema-communityadvisorycouncil.pdf?la=en
126 AEMO (2028 athttps://aemo.com.au/newsroom/newsipdates/communityvoice-speaksvolumesat-
inauguraladvisorycouncitmeeting

121 AER(2022)State of the Energylarket Report 2022at https://www.aer.gov.au/publications/statenf-the-
energymarketreportsp.61.
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Consumer Panel Comments

The economic produatity for both electricity distribution and transmission are worse now than in
2006 and below industry wide averages

SourceAER annual benchmarking report 2G2ttps://www.aer.gov.au/networkspipelines/performance
reporting/annuatbenchmarkingreportdistribution-and-transmision2022p.16 and p.15

/| 2y &aARSNI 6KS St SOGNAROAGE RSYIFIYR Faa20AF30SR ¢6AGK
recharged between say 6.00 and 9.00pm, peak demand time for the network, then the peak will be
exacerbated and more transmission etructure required to meet a much higher peak demand,

FfoSAG F2NJ 2yfte I O2dzL) S 2F K2dzNB || RlI&d |1 26S@SH
network demand (daytime solar peak and lagtinight) then a major new load would simply serve

to improve network productivity, utilising existing capacity. To achieve this outcome, policy and tariff
arrangements for EV changing will be necessary with maybe modest DNSP investment to achieve the
desired outcome.

In this situation sound policy and active eBg8 YSYy 4 A 0GK 5b{t Q& g2dz R 2FFa&
transmission expenditure thavould result if an increase in peak demand resulting from EV charging
during high demangeriods.
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