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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 respect to their Elders past and present.



Today's agenda

1. Welcome and today’s objectives (5 min)
2. Context for the report (5 min)

3. Consultation overview (5 min)

4. Final report and consideration of feedback 40 min)
5. Questions and comments (30 min)

6. Next Steps (5 min)
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How to interact today

www.sli.do
HAEMO

* Please ask questions or make comments using Slido.

* Questions can be up-voted. AEMO will not provide responses to
unanswered questions.

* When we come to your question, we will unmute you to allow you
to engage with the response.

« Written replies may be provided through Slido if appropriate.
* We will also place a direct Slido link in the Teams chat.
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https://app.sli.do/event/wmA8vuxfQo86AYap42Kcm4

Today’s objectives

~

~

Present key insights from the
2023 Transmission Expansion
Options Report and inform how
feedback has been addressed.

/

N

After the presentation, there will
be an opportunity to ask AEMO
and consultant Mott Macdonald

guestions, using Slido.
/

2023 Transmission
Expansion Options

Report

Read the report and associated material
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https://aemo.com.au/consultations/current-and-closed-consultations/2023-transmission-expansion-options-report-consultation

Role of the Transmission % AEMO
Expansion Options

Report in the Integrated
System Plan (ISP)

)




The ISP is a plan for affordable,
reliable eleciricity, and the
transformation of the energy
system

* Published every two years with involvement from

over 1,500 stakeholders.

* Informs policy makers, investors, consumers,
researchers, and other energy stakeholders.

 Renewable energy connected with transmission,
firmed with storage and backed up by gas-fired
generation is the lowest cost way to supply

electricity to Australian homes and businesses as

coal fired generation retires.

* |dentifies actionable projects now and in the futu
which should progress as urgently as possible.

COMMITTED &
ANTICIPATED
De in pro

wvelapment in progress %"‘1’.
ACTIONABLE : N
v

Reguiatory approval is in progress @Foumen % % Sbogel
or should start now L]

FUTURE ISP PROJECTS » Prouspine
Some investigations required to e
refine these long=term projects & Maday

Shading is used io ciffsrentiades pojects and staging.

re
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AEMO has now finalised the inputs and
assumptions to be used for the Draft 2024 ISP

Draft Inputs,
Assumptions &
Scenarios Report
(IASR)

COMPLETE COMPLETE

IN PROGRESS NOT STARTED

ISP Methodology Draft ISP
—>
Issues Paper Methodology

mma ISP Methodology

COMP LETE COMPLETE COMPLETE
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Many inputs and assumptions make up the IASR

Data Summary Summary

Summary
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The Transmission Expansion Options Report provides
options for the ISP optimal development path

YOu

ARE
@ HERE
0O 0O
©)
) Transmission Option Option ISP process
—l Expansion > ; undertaken to select
AEMO . optimal development
Options Report i i P P
Transmission networks - - Sl Option path

Jurisdictional bodies
Other stakeholders

Components of an option

4 A I 4 @ I 4 @ I 4 g I
Conceptual Lead ti Indicative Cost
\_ design . \_ eac time . \_ location ) \_ estimate .
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Consvultation
overview




More than twenty stakeholder submissions were
received in response to the draft report

" ISP
Consumer and * @ nSACUSS H\ Consumer

Community advocates PIAC RE-ALLIANCE South Australian Council QEUN Panel
of Social Service

- Lodestene
Z-NENERGY [R)BE2¢h c\cravy CNGiIC Mines .

Generators, windlab

developers & retailers A
P St . Snowy hydro " SMART@WIRES
OI'ISIn South renewable energy POCI C REIMAGINE THE GRID
Environmental/climate group Local Government Networks Other

Queensland - =
'~ Conservation d Tfa nsgrl d
Council

yov Sligar and  Lisa Gervasoni
Teslisteors Associates Simon Bartlett
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Stakeholders gave their feedback on six key
areas covered by the report

1 &,

—————— O
@R
Transmission project Social licence Operating Particular flow paths Non-network options Other matters
cost estimates and expenditure and renewable
forecasting approach energy zones (REZs)
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Stakeholders called for responses to transmission
market pressures and a focus on fransparency

“ Assuming that inflationary market pressures on transmission cost escalations will
return to normal by 2026-27 is too optimistic.

« Any transmission project lead time adjustments should be transparent, based on
evidence, and through joint planning with networks and jurisdictional bodies.

» Need better and more transparent incorporation of social licence.

 AEMO should change cost estimate accuracy bands to exactly match the
Association for the Advancement of Cost Engineering’s (AACE’s) method.

* Need better clarification of how biodiversity offset costs are treated now and in the

future. ’ ,
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Final report and

consideration of
feedback




AEMO has updated its Transmission Cost
Database using the latest market information

Cost database estimate increases from 2020 to 2022

Underground cables | —
Switch bays

Overhead line

Transformers, substation plant
Easement and property costs
Construction and testing
Engineering design and survey

Instrumentation

Secondary systems

0% 10% 20% 30%
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Up to 30% real cost increase seen when
compared to estimates for the 2022 ISP

50%

45% 41% 437

40% 379,
oo 31%
30% ] 27% 26%
% 2% 20% 21% - 22%
20% .
157% - 12%
10% 7% 6% 8%
5%
0%

A . a2 oA
ot Ho Ho®
QEL RE'L =\

Change in cost from 2022 to 2024 ISP

9 A a2
\\ )\ Hoh ‘o(\
O\)\\O W opt© OQ“ QOP W ooV
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® Nominal Change (%)  mReal Change (%) Ask your questions at www.Sli.do #AEMO 17



AEMO will retain its existing approach to
cost estimate classes and accuracy ranges

Mid-point cost estimate with
symmetric accuracy range

with asymmetric . .
\ (for use in cost-benefit analysis)
accuracy range
+ . II *

Unknown

Point cost estimate

Lower rick Upper
estimate estimate
200 1,000 1,200 2,000 2,500

Project cost ($ million)
Ask your questions at www.Sli.do #AEMO 18



Different forecasting approaches are taken
for transmission and generation costs

Transmission Cost

Database update Transmission cost forecast
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— Indicative cost trend for large scale PV and onshore wind” — Transmission cost trend”

* Indicative trend determined from CSIRO’s GenCost 2021-22 and GenCost 2022-23 reports
A Transmission cost trend is based on the Transmission Cost Database update and the forecasts for the Step Change Ask your questions at www.Sli.do #AEMO 19
and Green Energy Exports scenarios



Escalation factors increasing real costs (1)

Underground cables; Overhead lines; Substation equipment;
Easement and property costs

e 100%
o
‘; 80%
g 60% Easement and property costs
whd Y . . .
= continue to increase in real terms \
2 40%
R=g
o N
g’a 20% .
89 | —— After the ‘new normal’ year™ —real costs are held constant
) 0% =
0 5 |
o S
& -20% !
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3
Underground cables —Switchgear, intrumentation and converters

—Transformers, Reactors, Synch. Cons —OQOverhead line
——Easment and property costs

*New normal year for Step Change and Green Energy Exports IASR scenarios Ask your questions at www.Sli.do #AEMO 20



Escalation factors increasing real costs (2)

Construction, commissioning and testing; Design, survey and
contractor project management; Site works; Secondary systems.

‘New normal’ year”
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—Switchbays, Property site work and building —Secondary system

Construction, commissioning and testing —Design, Survey and Contractor Project Management

*New normal year for Step Change and Green Energy Exports IASR scenarios Ask your questions at www.Sli.do #AEMO 21



A sample project is provided to show the
impact of the new forecasting approach

Includes 3 x 500 kV substations, new double-circuit 500 kV lines, and
supporting lower voltage network

$3,000
Ed $114 $7 $13 $1 $11 §2 $2,522
= $2500 27354 $19 I
5
= $2,000
E —
aﬁ"
=S $1500
gN
'ﬁ $1,000
o
4 $500
(&
$0 .
@ S o @ N ® < & @
A CEPCINC S R S
N BN O & A N N4 O e
& W O & & ©~, 0 & N NG
\(@(& @ D

B |ncrease ™ Decrease ® Total Ask your questions at www.Sli.do #AEMO 22



[~ Social licence is considered in this report,

~~% and throughout the ISP process

Stakeholder feedback Decision (Added clarifications)

AEMO undertakes extensive joint planning with
transmission networks and jurisdictional bodies.

Explicit cost of social licence This update includes incorporation of strategic
should be stated. land holder payments, escalation of land costs,

and a new forecasting approach for biodiversit
Need clearer communication offsets. gapp y

bout opti tibility.
LG el ezl AEMO will include input and feedback from

Earlier engagement is needed, external stakeholders in the ISP process.
and better tools to understand ) ,
land use. AEMO recognises that undergrounding of

: transmission lines is an important issue currently
There should be meaningful being explored in several jurisdictions, by

consideration of o transmission networks, and through the Energy
undergrounding of transmission Charter.

lines in option analysis.

The updated database now accounts for double
circuit underground cables, to allow for like-for-
like comparisons with overhead lines.

23
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Flow paths and renewable energy
zones (REZs)

* Flow paths transport * REZs are high-quality

significant amounts of resource areas where
electricity across the clusters of large-scale
backbone of the renewable energy
network. projects can be

developed using
economies of scale.

Ask your questions at www.Sli.do #AEMO 24



Flow paths for Queensiand

'\1:,'9 Sub-region

OO Anticipated / Committed
O~ Actionable

-0 Conceptual options

Morthern Queensland

e Gladstone Grid
% Reinforcement

Powerlink’s
SuperGrid
Landholder Payment
Framework included

LY}
-~ L]
-

. .
-
-

.
LY

B

\“

-

i Central Queensland “‘..

i (ca) %

Gladstone Grid
(GG)

Preparatory activity from
network or jurisdictional body

QNI Connect

IIx
)
<

E Updated cost and scope from
_________ HVDC i network or jurisdictional body
voltage issue oh
o Southern Queensland g===5"
f|Xeld (sq) ';; ',' @ \Brisbane A” 500kV CondUCtOrS
‘5.“." s are quad conductors Other changes made from
: 'F_"'. € draft
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South Australia and Tasmania

\ Morthern
New South Wales
(NNSW)

QNI Connect

Central South
Australia
(CsA)

Central

New South Wales A Southern

(CNSW)

Wollongong
(sNwW)

vic)
Melbourne

South East South
Australia
(SESA)

HumeLink New South Wales
Government’s
Strategic Benefit
Payments Scheme
included

VNI West

{7 sub-region
e—# Flow path
OO Anticipated / Committed

OO Actionable
(OO Conceptual options

Flow paths for New South Wales, Victoria,

Key:

Preparatory activity from
network or jurisdictional body

Updated cost and scope from

network or jurisdictional body

Other changes made from
draft

Victorian
Government’s
landholder payment
announcement
included

Ask your questions at www.Sli.do #AEMO
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= Queensland REZs

Queensland

01 Far North QLD
02 North Qld Clean Energy Hub
03 Morthern Qld
04 lsaac
Q5 Barcaldine
Q6 Fitzroy
Q7 Wide Bay
08 Darling Downs
. Q9 Banana

Darling
Downs REZ

Preparatory activity from
network or jurisdictional body

expansion

Updated cost and scope from
network or jurisdictional body

IIx
)
<

Other changes made from
draft

Ask your questions at www.Sli.do #AEMO 27



Mid-North SA
N =V4
expansion

SEVIC1 options
updated

South Australia

51 South East 3A
52 Riverland

53 Mid-Narth 34
54 Yorke Peninsula
55 Merthern 34

56 Leigh Creek

57 Roxby Downs
5B Eastern Eyre Pzninsula
589 Western Eyre Peninsula
510 South Ezst 5A Coast

South East
SYAN R4 =V4

expansion

______________________________

South West
Victoria REZ
expansion

e

New South Wales, Victoria, South Australia
and Tasmania REZs

Sydney
Y MNew South Wales

/'fe" N1 North West NSW

nberra N2 Mew England
N3 Central-West Orana

M4 Broken Hill

NS5 South West N3W

NE& Wagza Wagga

N7 Tumut

N& Cooma-Menaro

N3 Hunter-Central Coast
N10 Hunter Coast

N1l lawarra Coast
N1Z Mawarra

Victoria

V1 Owens Murray

W2 Murray River

W3 Western Victoria

W4 South West Victoria
W5 Gippsland

V& Central Morth Victoriz
V7 Gippsland Coast

W& Fortland Coast

Tasmania

T1 Noarth Ezst Tazmania

T2 MNorth West Tasmania

T3 Centrzl Highlands

T4 MNorth West Tasmania Coast
T5 North Ezst Tasmania Coast

Key:

Preparatory activity from
network or jurisdictional body

Updated cost and scope from
network or jurisdictional body

Other changes made from
draft

Candidate Renewable Energy Zone (REZ)
O Candidate Offshore Renewable Energy Zone
O-O Anticipated /| Committed
O-O Actionable
O-O Conceptual options

Ask your questions at www.Sli.do #AEMO
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i1 Operating expenditure is estimated at 1% of
capital expenditure per annum

_—

Stakeholder feedback Decision (Added clarifications)

AEMO has tested the 1% value against revenue
reviews and determinations.

Both ElectraNet and Transgrid’s recent
determinations yield approximately 1% of the

Better justification of total capital cost per annum, although they vary

operating expenditure
assumptions is needed.

slightly by network and by project.

AEMO considers that a 1% value is an
appropriate estimate for the purposes of the
ISP, and has added explanatory material in the
consultation summary report.

Ask your questions at www.Sli.do #AEMO
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-5, AEMO calls for non-network options through
705! the Draft IASR and Draft ISP consultations

Stakeholder feedback Decision (Added clarifications)

AEMO needs better processes

for the inclusion of non-network AEMO called for non-network options for the
options in the ISP. Draft 2023 IASR, and will welcome non-
AEMO should consider an option network option proposals in response to the
for a virtual transmission line Draft 2024 ISP.

connection for the Victoria to After actionable ISP projects are identified,

South East South Australia flow AEMO is obliged to publish a notice in the
path. Draft ISP requesting submissions for non-
AEMO and transmission network options that are able to sufficiently
networks should promote more meet the identified need that the actionable
market-led development of ISP project would address.

transmission options.

Ask your questions at www.Sli.do #AEMO
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ﬁ-@ AEMO has responded to a number of other
g; matters raised in stakeholder submissions

Co-optimising REZ
and flow path
assessment

Clarity about
jurisdictional policy
alignment or overlap

Clarity about project
lead time delay
treatment

Call for efficiencies in
transmission
regulatory approval
processes

Call for the Sydney
Southern Ring project
to proceed

Noting different lead
times for underground
and overhead
transmission projects

Call for network
expansion to support
new loads

Ask your questions at www.Sli.do #AEMO
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Stakeholder feedback and
extensive joint planning with
networks has strengthened the
final Transmission Expansion
Options Repori

 Extensive advice from transmission networks
and jurisdictional bodies.

* More than twenty stakeholder submissions.

« Updated cost estimates to incorporate recent
market changes, and new cost forecasting
approach across the ISP horizon.

* More than 120 augmentation options for flow
paths and REZs.




Questions,
comments and next
steps




Questions and
comments

www.sli.do
#AEMO

Sign in with your name




Next steps

» Please provide feedback on today's webinar.

« The Draft 2024 ISP will be released for
consultation mid December 2023.

« Join the 2024 ISP mailing list: subscribe

* Please email: ISP@AEMO.com.au if you
have any questions.



https://forms.office.com/r/wAmeR1b2vp
https://aemo.us10.list-manage.com/subscribe?u=eae433173c2b1acb87c5b07d1&id=37df37c168
mailto:ISP@AEMO.com.au

(~

AEMO

AUSTRALIAN ENERGY MARKET OPERATOR

For more information visit
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