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2022 Integrated System Plan

Public launch briefing: 10 December 2021
Please note that this meeting will be recerdec
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We acknowledge the Traditional Owners of
country throughout Australia and recognise their
continuing connection to land, waters and
culture. We pay our respects to their Elders past,
present and emerging.



Event chat

* Please ask questions using the meeting chat. When we come to your
guestion, we will unmute you to allow you to engage with the answer

* We will answer questions with written replies, where possible

* |f you have the Webex app, the Sli.do chat for Q&A will be embedded in
the bottom right of your screen

* [f you are joining via a web browser, join the meeting chat via another
tab or window:

www.sli.do
#|SP
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The ISP — Purpose and process
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About the Integrated System Plan (ISP) E) AEMO
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T  Informs policy makers,
1 £ 27\ investors, consumers,

researchers and other

%
Draft 2022 Integrated 9':%' energy sta k@hOlderS
System Plan lﬂ -+ %
[ ] =
SN . « Serves regulatory
A Pumped magrg :ﬁ a 5 o
s rm Eﬁ -cg__ 3 purpose of justifying
# A ;B 2 actionable and future
e A - TR el
[ @ new transmission
Grid-scale ’i\f& Qg o .
ey 8  Maximises value to end
< consumers
Hydrogen
*@ & * Optimal development

plan/roadmap




The ISP development process

Draft Inputs,

Assumptions & > Xomls’
Scenarios Report HERE
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Since COP26, Delphi Panel now favours Step Change g%AEMO

* Delphi Panel 1. 5 scenarios * Delphi Panel 2: 4 scenarios
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m Step Change m Step Change

33% ® Hydrogen Superpower ® Hydrogen Superpower

50%

Net Zero 2050 name changed to “Progressive Change”




Scenarios

& -
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Slow Progressive

DEMAND Change Change
Electrification 2030 2050 2030 2050
- Road transport that is EV (%) 2 il 36 s IR 84
- Residential EVs still relying on convenience charging (%) g2 1l 58 75 1l 44
= Industrial Electrification (TWh) -24 -21 4 1IN 92
- Residential Electrification (TWh) 0 0 0.2 INIR 15
- Energy efficiency savings (TWh) 19 14 1N 40
Underlying Consumption
- NEM Underlying Consumption (TWh) 163 1 213 201 HEEN 394
- Hydrogen consumption - domestic (TWh) 0 0 OVl | 32
- Hydrogen consumption - export, incl. green steel (TWh) 0 0 0 0
- Total underlying consumption (TWh) 163 213 201 HN 425
SUPPLY
Distributed PV Generation (TWh) 37 1l 28 32 1 80
Household daily consumption potential stored in batteries (%) 3 5 5 1l 22
Underlying consumption met by DER (%) HINR 24 HENR 27 1N 20 1 19
Coal generation (% of total electricity production) 34 1NN 2 35 1NN 2
MEM emissions (MT COz-e) il 57.4 HIER 2. 77.8 Il 236
2020 NEM emissions (% of) (]| 40 HHEN 9 55 1l 1/

BB Level of change
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Change
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Inputs & assumptions
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Scenarios Energy Zones

Pipeline
transmission
tariffs

Gas expansion [l Gas reserves Gas
candidates and resources infrastructure

Scenario and Existing Gen Fuel Price
. Data Summary Summary
8 REZ settings Demand Input

Build cost Capacity Gas and Liquid Summary
Fact fuel pri New Entrant Regional Build
= S Variable OPEX Gas SyStem Summary Data Summary Cogs’t Summary

properties data
Factors project life
Fixed OPEX
Generator ST
Regional Build WACC Retirement Rooftop PV DSP
Cost
Embedded
PVNSG energy
storages

Consumption
m Generator ——
technical :
Storqg'e Heat rates . . Demand T
properties and f|na nc|a| n p U s Demand
Aggregated
Electric Vehicles energy

Marginal Loss .
settings
storages

Regional Cost [fifLead times and

Refurbishment

Connection cost

Build limits

Complex Heat
Rates

Factors S
.Coql anc! Aol A Gross State
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CCGT Unit Minimum Up
Maximum and Down

Capaci Times
pacty [ mes ST model
properties

Maximum GPG Minimum

Ramp Rates Stable Level PG St s

Interconnector

. Generator Generator
,‘::X;T;m Firm Capacity Sec:?onql Reliability — o de and Interconnector |l Augmentation
pacity ratings Seftings relia b|||ty o g o Capability options
s Hydro Scheme transm|55|0n Transmission

S Inflows Sett|ngs Settin S component
Generation : costs
RESERES e e —. Hydro Climate g — | Proportioning Interconnector
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Methodology (~) AEMO
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Fixed and modelled inputs

Engineering
assessment

Scenario drivers

Gas market data

Scenario Candidate REZ Transmission

and demand and (eg. and generation expansion
development government . o
; energy forecasts . parameters options Develop transmission
options policy) . X
expansion options

Assess and select
additional
transmission options

N Y 3

Capacity outlook model

Gas Identify Power system analysis
pipeline Generation o preferfed
and field expansion/ Transmission Validate cost capacity
developments - network and expansion
retirement and expansion benefits options Develpp netwqu
storage constraint equations

Time sequential model Revise transmission
Gas-powered Test and expansion options

generator confirm
demand system
Estimate costs Market dispatch reIia)l:/)iIity and
and benefits outcomes operability

Optimised generation, storage and network outlook, with cost and benefits




Draft 2022 ISP — Key Findings
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Renewable generation cadoacity to at least double every
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decade from now to 205

Progressive Change — with Step Change — with transmission
transmission
- 125GW solar e 135GW solar
- 70GW wind ™™ - 70GW wind
______________________________________________ 1l =_ 40GW storage 50000 IARRNE _-.__,-_-----—'""'""'"“ ] A5GW storage
n | +7GW hydro el | T + 7GW hydro
IRNiasaiRsannnnnnnan. } 156w epa D I iRaaanaannnss P RHREE 10GW GPG
2025 2030 2035 2040 2045 2050 205_5|_ 1GW Coal 2020 2025 2030 2035 2040 2045 2050 2055
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Without transmission, more gas, storage and off-shore

wind is required to meet same carbon budgets

Capacity difference (GW)

60
5
@ With transmission, the NEM can invest in these forms of
= 40 cheaper dispatchabl it
= per dispatchable capacity
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S 20
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§ delayed coal retirements

0 - 4% IR | . S - — . . Utility-scale Storage
- . . . l . I . . I I Mid-merit Gas
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§ Without transmission, the NEM must eventually invest in Offshore Wind
- this more expensive capacity
3
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COMMITTED &
ANTICIPATED

Development in progress

The draft optimal development path

enables an efficient transition

ACTIONABLE
Regulatory approval is in progress
or should start now

FUTURE ISP PROJECTS
Some investigations required to
refine these long-term projects

The draft optimal development path (ODP)
delivers ~$29 billion in net market benefits

Shading is used to differentiate projects and staging.

Retains flexibility to facilitate a faster NEM
decarbonisation by 2030 if desired

Ceduna @

Helps mitigate risk of earlier than
expected coal closures

Eyre Peninsula
v Link \)’9

Port Lincoln

o

South East SA B

REZ Expansion
(Stage 1)

()
South East SA
REZ Expansion /q‘;
(Stage 2) Ps
Mount Gambier @

Existing network
Network upgrade
Early works
Indicative solar farm

This optionality comes at almost no cost
to consumers ($20 million)

Indicative wind farm
Indicative offshore wind farm

Indicative deep storage
Indicative shallow storage
Capacitor

Static VAr Compensator
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® Coober Pedy L

Transmission

Indicative gas-powered generation
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tAdditional projects to expand REZs and upgrade flow paths after 2040 are highly uncertain, vary significantly between scenarios, and are not shown in this map. See

Appendix 5 for more information




...this efficient transition will have network congestion... g%\wo
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...Renewable Energy Zones will present a tremendous opportunity
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... but the social and economic barriers must be considered g%xwo

Far North QLD

The final ISP can trigger REZ Design Reports for REZs that require
coordination of generation and transmission investment within 12
years. This is a significant investigation that involves:

- Engineering designs, cost estimates and easement
investigations that considers developer and community interest. |
- Stages that can be delivered to meet capacity targets in the ISP.

- Identification of barriers to community acceptance and

________________________________________

estimates of costs associated with overcoming them.
- Adraft report and a 6 week consultation CeMWestmna‘

Sydney
®

Noe=

v
® Adebide
f

:‘{an berra
Y

Substantially expanded community engagement (=) m
programs are needed to explore the social licence for

both generation and transmission investments.

North West Tasmania
O REZ design and community

engagement is progressing

8N Cenfral Highlands
Coordination of generation and
transmission infrastructure may be g part 20
required (REZ Design Report)



Consultation on the Draft ISP
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Consultation on the Draft ISP

Next steps in the consultation process
* Pre-submission forum 1 Feb 2022.
«  Written submissions to the Draft ISP are due by 11 Feb 2022.

Events for consumer advocates
« AEMO Consumer Forum 15 Dec 2021
* Verbal comment session 4 Feb 2022
 Email StakeholderRelations@aemo.com.au

Reports from the AER and ISP Consumer Panel
« The AER's Draft ISP review report due one month after publication
* ISP Consumer Panel’s report on Draft ISP due two months after publication
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Question and discussion

WWW.SII.dO
#ISP

% % AUSTRALIAN ENERGY MARKET OPERATOR



ISP@aemo.com.au
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For more information A E MO
please visit www.aemo.com.au
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http://www.aemo.com.au/

