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Recording Iin progress

Please Note

This session Is being recorded.

The recording will be published on
AEMO'’s website, along with this presentation.
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Acknowledgement of Country

In the spirit of reconciliation, | would like to begin by acknowledging
the Traditional Custodians of the land on which we meet.
| pay my respects to their Elders past, present and emerging,
and extend that respect to all Aboriginal and Torres Strait Islander
people participating in this meeting today.
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Introductions & Agenda

4

Agenda item Presenter Organisation

Welcome Mark Transgrid

Broader Energy Market Context Sarah AEMO Victorian Planning
Identified Need / Credible Options / Cost Estimation Sarah AEMO Victorian Planning
Social and Environmental Considerations Taryn Transgrid

NPV Results Ann HoustonKemp

Market Modelling Overview Nadali EY

Q&A Louisa AEMO Victorian Planning
Thank you & close - submissions closing date reminder  Mark Transgrid
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Broader Energy Market Context




Integrated System Plan
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anticipated
Development in
ngl’E‘SS

¢

Actionable
Regulatory approval is
in progress or should
start now

Future ISP projects
Some investigations
required to refine these
long-term projects

¢ o

................... Shading is used to differentiate
projects and staging.

Eyre Peninsula
Limk

: Network projects
in the optimal
=37 development path

® Fanayth

ol
ans|
Sh?ﬁn 1 0
& Proierpios
@
® Mackey
@
Facilitating .
acl awer
o Cenral QLD * Gladstone Grid
Reinforcement
Gladeore
Central o e
Southem QLD
¥
Dading Downs
. REZ Expanslon
. i Brisbane
QNI Connod.

Central Waest
rana REZ

[s]
Transmissien Link

3 New England
"4 REZ Transmission
? Link

Hew England
REL Extension

Mid Morth 5A -, Sydney Ring
Port Uncoln & REZ Expansion 0. Wobngong
Ll I
L] " i L
South B8t SA : [
REL Expansion 2
(Slage 1) 1 Westemn hE ’3
1 Renewables
o i Link 3
o _ _
H T “'- - -
Mo Sombier B0 ‘q._,m,. » me e? Indicative
el -
R d‘ n° generation
South West ar fz
Victoria REZ Solar farm
Expansion
" Wind farm
Nltaﬂnbullalil?h
col
Marinus Link (f © Shallew
{cable 1) storage
& D
tAdditional projects to expand eep storage
REZs and upgrade flow paths after R Gasfired
2040 are '||g|hl:,' wncartain, wary 3 5= IIIZ‘_
significantly between scenaries, L) generation

and are not shown in this map.

Hebart

6 VNI West| PADR Information Session | 10 Aug 22

Expected energy transition to 2050

(‘Step Change’ scenario)

74

Storage capacity

to increase by a
factor of 30

(Batteries, virtual power plants, pumped hydro.)

NOW 2030 2050
2GW 15 GW &1 GW

Distributed solar PV

to increase
5-fold

NOwW 2030 2050
15GW 35GW 69 GW

&
Gas-fired peaking plants
to increase

While current mid-merit plants will all retire
within that [:}E?li()d_

NOW 2050
7GW 10 GW

\ L.
T
Grid-scale wind and solar

to increase
9-fold

NOW 2030 2050
16 GW 44 GW 141 GW

T

Electricity usage from the grid

to nearly
double

NOW 2030 2050
180 TWh 184 TWh 320 TWh

=i

Coal generation
to be withdrawn

Capacity to be retired by:

M, -
e -,

2030 2043
0% 100%
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|dentified Need / Credible Options /
Cost Estimation




|dentified Need

The identified need for the VNI West project has not changed :
since the 2020 ISP: (~ VU

Toincrease transfer capacity between New South Wales and ~ gF’ P
Victoria to realise net market benefits by: /N\F ( [ \\
 efficiently maintaining supply reliability in Victoria following \y

the closure of further coal-fired generation andthe decline in — | |7

aging generator reliability— including mitigation of the risk that
existing plant closes earlier than expected,

 facilitating efficient development and dispatch of generation in \ / -
areas with high quality renewable resources in Victoria and
southern New South Wales through improved network capacity

/
\

T
Bsa
=3
O
5
Pl

and access to demand centres, and 1L
» enabling more efficient sharing of resources between NEM —|—
regions. S

%AEMO Transgri

ARKET OFERATOR
Victorian Planning
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Credible Options

« Option 1: 'VNI West' via new terminal stations near
Bendigo and near Kerang

» Actionable ISP project in 2022 ISP
« Estimated to cost $3.26 billion

Project
EnergyConnect Humelink

Dinawan

* Option 2: Combination of VNI West with a non-network Kerang

Virtual Transmission Line (VTL) comprising battery R;:::::mes

Ll %

N N .
VNI West \

storage near Sydney and Melbourne - enabling the Link , gondigo @ < ”
existing interconnector to be operated at a higher capacity, bl Tl
I I I Ballarat O Terminalsratiun‘
like System Integrity Protection Scheme (SIPS) @ Velbourne QI

® Option 1: VNI West

= = Project EnergyConnect upgrade

B Option 2: virtual Transmission Line (in addition to VNI West)

@ Other committed, anticipated and actionable ISP projects: Humelink,
Project EnergyConnect, Western Renewables Link and WNI Minor

*Pmihs ave indicalbive anly

« Estimated to cost $3.87 billion r

VNI West relies on the timely delivery
of EnergyConnect, HumeLink and Western
Renewables Link.

*paths on this map are indicative only, detailed route selection to be conducted

9 VNI West | PADR Information Session | 10 Aug 22 g‘% A.A\EM%

Victorian Planning

Transg rid




Cost Estimation

» Significant work done to develop more
accurate cost estimates

» Accuracy of +/- 30%, considered
'class 4'

» Greaterlevel of transparency

« Differs from2022 ISP by approx. $300
million to account for remediation of
social and environmental concerns

» Level of costaccuracy will be further
refined and developed through more
detailed early works if justified under
the RIT-T process

10 VNI West | PADR Information Session | 10 Aug 22

<«

Table 4 Summary of the credible options assessed in this PADR - capital costs, Sm in FY2020-21 dollars
Cost component Option 1 Option 2
VNI West VTL ahead of VNI West
NSW VIC NSW VIC
Stage 1 — Early works
Early works — 66 56 83 73
Property/land
access/easements
Early works — other 50 88 50 88
Project EnergyConnect 182 0 182 0

enhanced (incremental
line build cost)

Stage 2 - Implementation

Substation works 354 641 354 641
Line works 751 708 751 708
Battery costs 0 0 288 295
Modular power flow 183 89 183 89
controllers

Biodiversity offset 66 24 66 24
costs

Total (by state) 1,651 1,605 1,957 1,918
Total (all states) 3,256 3,874

Data Source: Table 4 from the Section 6.1 - VNI West PADR - 29 July 2022

Transg ri
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Consideration of Undergrounding

« Stakeholders and communities desire to see possible solutions that could help minimise social and
environmental impacts

* Preferred technology selected for VNI West is high voltage alternative current (HVAC) overhead
transmission

* This provides network flexibility for new connections and overall efficiency in cost and delivery

« A HVAC undergrounding solution was found to be uneconomical under the RIT-T, costing 10-20 times
more than overhead’

 Partial undergrounding of short distances may be practical in exceptional circumstances: this would be
considered in early works stage (route selection).

« If partial undergrounding is required, this would increase capital cost allowance, and reduce benefit.

'Undergrounding cost range guided by ISP Transmission Cost Database, see: https://aemo.com.au/en/consultations/current-and-closed-consultations/trans mission-costs-for-the-2022-inte grated-syste m-plan

/E%AEMO Transg r|d

Victorian Plannin
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https://aemo.com.au/en/consultations/current-and-closed-consultations/transmission-costs-for-the-2022-integrated-system-plan

Social and Environmental
Considerations




Social and Environmental Considerations

13

AEMO Victorian Planning and Transgrid recognise the vital role of communities and landholders in
major transmission projects.

Recent RIT-Ts reinforced the importance of early and meaningful engagement to find mutually
beneficial solutions, where possible.

We are dedicated to continuously improving engagement practices.

Engaging with regional stakeholder representatives to facilitate early community input on
potential social and other impacts

Significant environmental, social and cultural matters have been considered to the extent possible,

with a range of desktop analysis completed during the RIT-T process to date and some early
stakeholder and community engagement.

During completion of the RIT-T and early development works project route and terminal station
locations will be determined through a rigorous engagement process with communities and
landholders in support of final detailed designs for the project.

Transgrld \



Community & Landowner Considerations

14

The RIT-T process has been a technical process, limited in its ability to explore benefits sharing
options.

Collaborating earlier with communities to understand needs and opportunities for co-existence that
enable better outcomes is recognised as vitally important.

VicGrid, the NSW government and others are looking at how to deliver social and economic benefits
in ways that are fair, meaningful and participatory and which both Transgrid and AEMO Victorian
Planning support.

Outcomes and principles of potential future frameworks should be incorporated into the various
phases of the project where possible.

We acknowledge and support the Energy Charter’s work in developing social licence guidelines for
co-existence of transmission infrastructure and agriculture.

Transgri d



Project Phases

RIT-T

End 2019 - Late 2022*

PSCR (2019)
Engagement with stakeholders to gather feedback and advice
on the identified need for new transmission infrastructure

¥

PADR (2022)
Engagementwith stakeholders and the community to

gather feedback on the proposed preferred option
identified in the PADR

4
PACR (late 2022 / early 2023)

4

VNI West validated

We are here

* Industry and consumer engagement
» Stakeholder engagement to build understanding of

local context

Early Works

Late 2022 - 2026*

Project initiation

¥

Commencement of route corridor
investigation study

¥

Environmental, cultural & planning approvals,
including local communities & landholders

$

Route refinement informed through detailed
studies and stakeholder engagement,
including local communities & landholders

¥

Detailed engineering design & cost estimation
refinement

» Extensive stakeholder and community
consultation on environmental, social and
cultural matters in advance of and during
design and planning approvals phases

Construction & Implementation

2026 - 2031*

Construction

¥

Testing

4

Commissioning

4

Operation

*Indicative timelines, to be confirmed in PACR

» Continued stakeholder and
community consultation and
engagement

* Feedback through PADR consultation period

15 VNI West | PADR Information Session | 10 Aug 22
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NPV Results




Framework for the NPV analysis

The NPV assessment brings together the assessment of the costs and
benefits of each option

The assessment is relative to a ‘base case’ in which there is no investment.

VNI Westis an actionable ISP, and therefore the NPV
assessment adopts assumptions from the ISP, including scenarios.

« Assessment period is 27 years (2021-22 to 2047-48)

o Captures the period of early works as well as the construction
timetable

o Includes 25 years of wholesale market modelling

o Terminal value included to reflect assets life beyond the assessment
period

» Discount rate 5.50% real, pre-tax (ISP assumption)
« Assessment undertaken for each ISP scenario and then weighted

o Tests the robustness of the option NPV rankings

17 VNI West | PADR Information Session | 10 Aug 22

$millions, NPV

800

700

600

500

N
o
o

300

200

100

0

687

579

m Option 1 (VNI West via Kerang) m Option 2 (VTL + VNI West via Kerang)

Option 1 (VNI West via Kerang) has 19% ($108m) greater net benefits
than Option 2 (VTL+VNI West via Kerang) on a weighted basis
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VNI West is highest ranked option in all scenarios and on a weighted basis

Step change
(delivered by 2031)

2,000
1,750
= 1,500
1,250
1,000

884 789
750
250
0

-250
-500

Net be nefits (Sm, PV

Hydrogen superpower
(delivered by 2030)

1,543
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2,000
1,750
1,500
1,250
1,000
750
500
250

1,539

Net benefits {Sm, PV)

-250
-500

Net costs (Sm, PV)

2,000
1,750
1,500
1,250
1,000
750
500
250

-250
-500

Progressive change
(delivered by 2038)

-169
-361

Nethbe nefits (Sm, PV)

2,000
1,750
1,500
1,250
1,000
750
500
250

-250
-500

Scenario weighted

687 579

- Option 1 VNI West (via Kerang)
B Option 2 VTL + VNI West (via Kerang)
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4,000 Step-change (52%)

3,000

2,000

1,000

Sm, PV

-1,000

-2,000

-3,000
Option 1 VNI West (via Kerang)

Option 2 VTL + VNI West (via Kerang)

Sm, PV

4,000

3,000

2,000

1,000

-1,000

-2,000

-3,000

Progressive change (30%)

Option 1 VNI West (via Kerang) Option 2 VTL + VNI West (via Kerang)

W Transmission capex
M Avoided unserved energy
W Avoided fuel costs

Avoided generation/storage costs (excl. fuel costs)
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W Transmission opex
m Avoided REZ transmission capex

W Avoided voluntary load curtailment

O NPV

Sm, PV

4,000

3,000

2,000

1,000

-1,000

-2,000

-3,000

Hydrogen superpower (18%)

—

—

Option 1 VNI West (via Kerang) Option 2 VTL + VNI West (via Kerang)
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Preferred option is robust to discount rate and capex sensitivities

2,500

1,814

—_—
9]
o
(@)

$millions, NPV

[N
o
o
(@)

500
292

. -
0

Option 1 (VNI Option2 (VTL + Option 1 (VNI  Option 2 (VTL +
West via Kerang) VNI West via West via Kerang) VNI West via
Kerang) Kerang)

High discount rate 7.50% Low discount rate 2.30%
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2,000
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$millions, NPV

—
(=
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o

500

VNI West via Kerang would continue to provide a
positive net benefit for cost increases up to 45%

1,148
1,039

225

H =

Option 1 (VNI Option 2 (VTL + Option 1 (VNI  Option 2 (VTL +
West via Kerang) VNI Westvia West via Kerang) VNI West via
Kerang) Kerang)

30% higher network capex 30% lower network capex
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Market Modelling Overview




Victoria to NSW
Interconnector West

(VNI West)

Market modelling report forecasting gross market benefits for '. R S, ¢

the PADR

10 August 2022
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Notice

Ernst& Young ("EY") was engaged onthe instructions of NSW Electricity Metworks Operations Pty Limited, as trustee for MW Electricity Metworks Operations
Trust (“Transgrid™), to undertake market modelling of system costs and benefitsto assesstwo options forthe Victoria to NSW Interconnector West (Wil West)
Fegulatory Investment Test for Transmission “WMNIWest RIT-T7).

The results of EY's work, includingthe assumptions and gualifications made in preparing the slides ("Slides™), are setout in EY's report ("Report”) dated _
26 July 2022, The Slides andthe Reportshould be readin conjunction with each ather and in their entirety including any disclaimers and attachments, this notice
andthe notice included inthe Report. A referenceto the Slides includes any part of the Slides. Mo further work has been undertaken by EY since the date of the
Slides to update it.

EY has preparedthe Slides for the benefitof Transgrid and has considered onlythe interest of Transgrid. EY has not been engagedto act, and has not acted, as
advisorto any other party. Accordingly, EY makes norepresentations as tothe appropriateness, accuracy or completeness ofthe Slides for any other party's
purposes. Ourwork commenced on 22 September 2021 andwas completed on 4 May 2022. Therefore, our Slides does nottake account of events or
circumstances arising after4 May 2022 andwe have no responsibilityto update the Slides for such events or circumstances.

Mo reliance may be placeduponthe Slides orany of its contents by any party otherthan Transgrid ("Third Parties™). Any Third Parties receiving a copy of the
Slides mustmake andrely on theirown enguiries inrelationtothe issues towhich the Slides relates, the contents of the Slides and all matters arising from or
relatingto orin any way connectedwiththe Slides orits contents. EY disclaims all responsibilityto any Third Parties for any loss orliability that the Third Parties
may suffer or incur arising from orrelatingto or in any way connected with the contents of the Slides, the provision of the Slides tothe Third Parties or the reliance
uponthe Slides by the Third Parties.

Mo claimardemand orany actions or proceedings may be broughtagainst EY arising from or connected with the contents of the Slides arthe provision ofthe
Slidestothe Third Parties. EY will be released andforever discharged from any such claims, demands, actions or proceedings. Our Slides is based, in part, onthe
information provided to us by Transagrid and other stakeholders engagedinthis process. We have relied onthe accuracy of the information gatheredthroughthese
sources. We do not imply, and it should not be construed that we have performed an audit, verification or due diligence procedures on any of the information
pravidedto us. We have not independentlyverified, nor accept any responsibility ar liability for independentlyverifying, any such information nor dowe make any
representation as tothe accuracy or completeness ofthe information. We acceptno liabilityfor any loss ardamage, which may resultfrom your reliance an any
research, analyses arinformation so supplied.

Modelling work performed as part of our scope inherently requires assumptions aboutfuture behaviours and market interactions, which may resultin forecasts that
deviate from future conditions. There will usually be differences between estimated and actual outcomes, because events and circumstancesfrequently do not
occur as expected, andthose differences may be material. We take no responsibility that the projected outcomes will be achieved. We highlightthat our analysis
and Slides do not constitute investment advice or a recommendation toyou on a future course of action. We provide no assurance thatthe scenarios we have
madelled will be accepted by any relevant authority or third party.

EY has consentedtothe Slides being published electronically on Transarid'swebsite forinformational purposes only. EY has not consented to distribution ar
disclosure beyondthis. The material containedinthe Slides, includingthe EY logo, is copyright. The copyright in the material contained inthe Slides itself,
excluding EY logo, vestsin Transgrid. The Slides, including the EY logo, cannot be altered without prior written permission fromEY.

Readers are advisedthatthe outcomes provided are based on many detailed assumptions underpinning the scenario, and the key assumptions are describedin
the Slides. These assumptions were selected by Transgrid after public consultation. The modelled scenario represents one possible future aption farthe
development and operation ofthe Mational Electricity Market, and it must be acknowledgedthat many alternative futures exist. Alternative futures beyond those
presented have not been evaluated as part of this Slides.

EY's liabilityis limited by a scheme approved under Professional Standards Leqgislation.

Page I 0 Ausguest DOTT T West PADR — Market msodelling shdes
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Modelling methodology

L east-cost NEM generation expansion model in

accordance with AER cost benefits analysis (CBA) Benefits

Gross market

quidelines. assessment hanekh

tools

Modelling conducted at hourly time-sequential
granularity ufilising a least-cost planning model that
solves dispatch intervals for 25 years (FY2023-24 to
FY2047-48) simultaneously.

Fuel Consumption

L

| east cost solution minimises cost of supply to meet . Vﬂlulﬂtag ar;tdipwlutntaw
- oad curatmen
demand and other constraints:
Generation of each plant including charging and - Nt R
discharging of storage Time Sequential generation/storage
Commissioning new plant installed “linearly” Integrated Resource

Planner (TSIRP)

Metworklosses

L

Withdrawing existing plant in the least cost model
considering carbon budget constraint

Other constraints include minimum loads, generator
availability, network, hydro.

Model utiises 9 year historical trace for hydro inflows,
wind and solar availability and demand shape. These
traces include concurrent wind and hydro drought
years.

Operating costs

L

REZ expansion costs

w

The difference between the costs of the Base Case
(without VNI West augmentation) and the VNI West
option represents gross market benefits

10 Ausprst TO2T M West PADR — Mardoet maodelling shdes
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Scenarios

Three 2022 ISP scenarios assessed, as assigned by AEMO in the ISP:
Step Change
Progressive Change
Hydrogen Superpower
Input and assumptions:
Generally from the 2021 IASR published in December 2021:
2022 ISP demand forecast
Carbon budget constraints
Capex, fixed and variable operation and maintenance costs
Fuel costs
State government renewable energy targets and policies

Major augmentation timing based on draft 2022 ISP (generally consistent with the
final 2022 ISP)

Latest list of committed and anticipated generators based on February 2022 version
of AEMO Generation Information data (also used in final 2022 ISP)

Major changes in the assumptions in the final 2022 ISP:
REZ transmission for some REZs including SWNSW REZ

s e ;
0 Ausgest T0ET THl West PADR - Market modelling shdes
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Forecast gross market benefits - Option 1
Millions real June 2021 dollars discounted to June 2021

Step change Progressive change
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Renewable Energy Zones (REZ) - Step Change scenario

Changes in capacity with Option 1 relative to the Step Change Base Case

Murray RiverREZ Western VictoriaREZ

30 0.8
= 25 o 06
2 .9 D 04 II
111
gv 3 00 o llllllIII
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SWNSW REZ
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EY | Building a better working world

EY exists to build a better working world, helping to
create long-term value for clients, people and
society and build trust in the capital markets.

Enabled by data and technology, diverse EY teams

in over 150 countries provide trust through

assurance and help clients grow, transform and & Todm
operate. "4

Working across assurance, consulting, law, S N Wt (f'“’
strategy, tax and transactions, EY teams ask better ;i A
questions to find new answers forthe complex =~ i
Issues facing our world today. 1

EY refers to the global organization, and may refer to one or more, ofthe
member firms of Ernst & Young Global Limited, each of whichis a
separate legal entity. Ernst & Young Global Limited, a UK company
limited by guarantee, does not provide services to clients. Information
about how EY collects and uses personal data and a description of the
rights individuals have under data protection legislation are available via
ey.comiprivacy. EY member firms do not practice law where prohibited
by local laws. For more information about our organization, please visit
8y.COMm.

production. The information conts
advice and should not be refied on as:
prior to any action being taken in refis an
disclaims all responsibility and liability {inch , without limitation, for any direct or
indirect or consequential costs, loss or damage or loss of profits) arising from
anything done or omitted to be done by any party inreliance, whether wholhy or
partialty, on any of the information. Amy party tha

atits own risk. \

ey.com



Questions & Answers session

Transgrid




Thank you & closing comments
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Make a submission

 All stakeholders, including community members, are encouraged to provide
written submissions on the PADR.

* Any matters raised through the consultation that are outside of the RIT-T
parameters will be noted, then considered and addressed through community

and stakeholder consultation as part of early works, and design and planning
approvals processes.

31
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More Information

Visit the Transgrid and AVP websites to:

e view a copy of the PADR

e read the latest project update and other supporting materials
o register for the second online information session on 25 August

¢ find details for email and phone enquiries

PADR Submissions

Written submissions on the PADR are welcome until
5.00 pm, Friday 9 September 2022

E: VNIWestRITT@aemo.com.au

32 VNI West | PADR Information Session | 10 Aug 22
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https://www.aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/victorian_transmission/vni-west-rit-t/VNI-West-Project-Assessment-Draft-Report
https://www.transgrid.com.au/media/bapehgsu/vni-west-project-update-4_final.pdf
https://www.transgrid.com.au/projects-innovation/victoria-to-nsw-interconnector-west#Consultation
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