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About the Integrated System Plan
(ISP)
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Projects mature throughout the regulatory framework

-

e Conceptualises
projects.

e Triggers
investigations on
long-term projects.

¢ Actionable network

projects are passed
to RIT-T.

Actionable projects

Conceptual

’ RIT-T

e Local TNSP explores
variations to deliver
the need identified in
the ISP.

e Preferred option is
passed to the ISP
Feedback Loop
(subsequent stages
may be subject to
decision rules).

.

Full project

> Feasibility

Projects that are aligned
between the RIT-T and the ISP

ISP Feedback Loop

* AEMO tests whether
the project (or stages)
remain aligned with
the latest ISP.

»

-

e AER reviews whether
costs are prudent and
efficient.

e Cost cannot exceed
the value assessed in
the Feedback Loop

N Contingent Project
Application

Budget approval




The ISP Process
Scenarios / Inputs & Assumptions / Methodology




The ISP development process

Draft Inputs,
. WE
Assumptions & ARE
. —P
Scenarios Report HERE
(IASR)

COMPLETE COMPLETE

ISP Timetable
ISP Methodol Draft ISP T
ethodology —> e mma ISP Methodology
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We plan across a wide range of scenarios

P =& &l
Slow P

rogressive Step
DEMAND Change Change Change
Electrification 2030 2050 2030 2050 2030 2050
- Road transport that is EV (%) 2 i 36 5 Il 84 12 1l 99
- Residential EVs still relying on convenience charging (%) 82 i 58 75 Il 44 1N 70 Il 3
- Industrial Electrification (TWh) -24 21 [} 4 1IN 92 [0 27 1 54
- Residential Electrification (TWh) 0 02 IINR 15 QN 4 1 13
- Energy efficiency savings (TWh) 8 i 19 14 IB8 40 QN 22 1l 55
Underlying Consumption
- NEM Underlying Consumption (TWh) 163 [ 213 201 NN 394 QN 222 JI0 336
- Hydrogen consumption - domestic (TWh) 0 0 Pl | 32 0.1 § 58
- Hydrogen consumption - exponr, incl. green steel (TWh) 0 0 0 0 0 0
- Total underlying consumption (TWh) 163 213 201 [f 425 223 |1 394
SUPPLY
Distributed PV Generation (TWh) 39 1§ 58 39 08 80 45 iR 93
Household daily consumption potential stored in batteries (%) 3 5 5 1 22 i 12 1 38
Underlying consumption met by DER (%) (] ] 24 1 27 i 20 1nN 19 1l 20 jONM 24
Coal generation (% of total electricity production) 34 1 5 38 1NN 2 [k Al || | | 0
NEM emissions (MT COz-e) a8 57.4 1 124 77.8 HAR 236 §N 483 MNMN 7.2
2020 NEM emissions (% of) | | BRI | | | 55 Il 17 1A 34 1In S
DHE level of change
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We consult on lots of inputs & assumptions

Gas expansion [l Gas reserves Gas
candidates

and resources infrastructure

fecor
Factors

Regional Cost [fifLead times and
Factors project life

Generator
Regional Build WACC Retirement
Cost

Storage
properties

Pipeline . .
. Gas production Scenarios
transmission \
. costs
tariffs

Gas and Liquid
fuel price

Gas system
properties

Variable OPEX

Refurbishment

Fixed OPEX

Generator
technical

Connection cost Heat rates

and financial
settings

Marginal Loss

Factors
Coal and

Build limits

. . Auxiliary
Biomass price

Minimum Up
and Down
LGS

CCGT Unit
Maximum
Capacity

Complex Heat
Rates

ST model

GPG Minimum properties

Stable Level

Maximum
Ramp Rates

Maximom Firm Capacit Seasonal %;?:[;ﬁ:r
capacity paciry ratings L2HiiRy
Settings
Generation .
Reserves A Maintenance Hydro Climate
limits Factor

GPG Start Cost

Generator

reliability
Inflows SEttingS

Hydro Scheme

Scenario and
e REZ settings

Renewable

Energy Zones

Summary
data

Maximum

Demand

Gross State

Assumptions /

Interconnector

a nd Interconnector
transmission Capability

settings

Transmission
component

costs -
Proportioning

factors

/ Demand Input
Summary
-

\ / Consumption
AN

Existing Gen Fuel Price
Data Summary Summary

New Entrant Regional Build
Data Summary [l Cost Summary

Embedded
PVNSG energy
storages

Aggregated
energy
storages

Electric Vehicles

Augmentation
options

Interconnector
representation 7



Our methodology is complex but transparent

Fixed and modelled inputs

Engineering
assessment

Gas market data Scenario drivers

Candidate REZ

Scenario Transmission

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

Assess and select
additional
transmission options

Power system analysis

Capacity outlook model

Identify
preferred

Gas

pipeline Generation . .
and field expansion/ Transmission Validate cost capacity
developments . network and expansion
retirement and expansion benefits options Develgp netwqu
storage constraint equations

Time seq uential model Revise transmission
Gas-powered Test and expansion options

generator confirm
demand system

reliability and
operahility

Market dispatch
outcomes

Estimate costs
and benefits

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




The Draft 2022 ISP Results

Generation outlook / Optimal transmission
iInvestments




Renewable generation capacity to at least double
every decade from now to 2050 ...

Progressive Change Step Change
- 125GW solar e " 135GW solar
5 =
100.000 - 7OGW Wlnd 100,000 A 7OGW W|nd
50,000 IRRARRARRRRRAARARRREREEER] | =_ 40GW storage 50000 THLLCE R S e :_ A5GW storage
___-- """ -----I-.I--...ll J + /GW hydro __----::-----.-..ll-. BR +IGW hydl’O
Illlllliiiiillllllll- _______ I 156w GPG D ""III“....... ______ us " 10GW GPG
2020 2025 2030 2035 2040 2045 2050 ZUS_EI_ 1GW C0a| 2020 2025 2030 2035 2040 2045 2050 @ 2055

10



yo
Q
-
O
()
Q.
X
()
c
O
L
r—
L S
()
c
O
O
(7]
i
O
=
S
3
O
S
d
L
—
3
O
ol
2>
Q
-
O
O
¥

Step Change

Progressive Change
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Progressive
Step Change
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The draft optimal development path
enables an efficient fransition

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

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

Helps mitigate risk of earlier than
expected coal closures

COMMITTED &
ANTICIPATED

Development in progress

ACTIONABLE
Regulatory approval is in progress
or should start now

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

Shading is used to differentiate projects and staging.
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. >
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South East SA B
REZ Expansion
(Stage 1) o
South East SA

REZ Expansion
(Stage 2)

Mount Gambier @

Existing network

Network upgrade

Early works

Indicative solar farm
Indicative wind farm
Indicative offshore wind farm

Indicative deep storage
Indicative shallow storage
Capacitor
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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.



Marinus Link
Project / cost / benefits / TRET




The project

@ Melbourne

« Actionable ISP Project — optimal project that
could deliver benefits to consumers If delivered

soon. Marinus Link

« Cable 1: (cable1)
« $2.3 billion +15% (2021 dollars)
* 750 MW in 2029
« +450 MW REZ capacity in Central Highlands

Marinus Link
_, (cable 2)

* +350 MW REZ capacity in North West o o a
¢ Cable 2: @ Launceston
« $1.3 billion £15% (2021 dollars) "
« 750 MW in 2031 Queenstown @
« +800 MW REZ capacity in North West = ORD a

 AEMO reviewed AC network costs at class 4
accuracy. Insufficient cost data was available
to independently verify cable costs.
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The benefits

* Access to Tasmanian resources:
* Wind resources are high quality and diverse to mainland resources.
 Improved access to existing hydro storages.
« Efficient development of new deep storage.

» Contributes $4.6 billion of the $26 billion in net market benefits
delivered by the Draft ODP in the most likely scenario.
« Marinus Link exists in all high-ranking candidate development paths.

* The Draft ISP assumed delivery in 2027 and 2029, and found that the
optimal timing may be delayed if costs rise by 15%. With earliest delivery
now pushed to 2029 and 2031, cost sensitivity will need to be revisited.

 Actionable status is not affected by materially higher discount rates,
materially lower gas prices, or any other variations in inputs tested
through sensitivity analysis (see Section 6.4). .




The influence of TRET

Marinus Link benefits with different TRET assumptions ($ billion)

Modelling approach Step Change Progressive Change

Assume TRET is met regardless of Marinus Link
being built (excess generation is spilled)

4.63 2.54

Assume TRET is met only if Marinus Link is built 3.37 1.13

lgnore any influence of TRET 3.34 1.34
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« The Draft 2022 ISP was published on 10
December 2021. Draft 2022 Integrateq

System Plan

« Submissions to the draft closed on 11 February
2022.

For the National Electricity Market

* WWe received approximately 80 submissions —
published on our website.

+ The final ISP will be published by 30 June 2022.

* VISIt our website.



https://aemo.com.au/energy-systems/major-publications/integrated-system-plan-isp/2022-integrated-system-plan-isp/get-involved
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For more information visit

aemo.com.au



