MARINUS

V /L NN

RIFT PROJECT ASSESSMENT
CONCLUSIONS REPORT

AN

g ‘j

TasNetworks

eeeeeeeeeeeeeeeeeee



PROJECT SAIIIIIIIIS "
MARINUS TasNetworks

Delivering your power

This document has been produced by Tasmanian Networks Pty Ltd, ABN 24 167 357 299 (hereafter referred
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Enquiries regarding this document should be addressed to:

Stephen Clark

Project Director, Marinus Link
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Moonah TAS 7009
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1. Introduction

Electricity markets around the world are changing rapidly as economies decarbonise in response to global
warming and technological change. In Australia, the rapid growth in renewable generation and distributed
energy resources (DER), combined with the closure of coal plant, are creating significant challenges for market

participants, network companies, and customers.

The pace of change appears to be accelerating. Previously held preconceptions regarding the limitations of
renewable generation to meet our future energy needs are being challenged, as Renewable Energy Zones
(REZs) and large scale storage projects obtain support from investors and state government policies. The
rapid pace of change is driving the need for network investment to accommodate radically different generation

and load flows across the NEM.

In its role as the national transmission planner, the Australian Energy Market Operator (AEMO) is responsible
for publishing an Integrated System Plan (ISP). The purpose of the ISP is to coordinate transmission and
generation planning to provide for the efficient development of the power system over a planning horizon of at
least 20 years. The ISP is a whole-of-system plan that reflects the long-term interests of electricity customers

by meeting their needs at the lowest total cost.

In the 2020 ISP, AEMO identified6 act i onab | e.TheSehrojpctsarg maot tar@smission

investments (or non-network options)? that are required to address an identified need and which form part of
AEMOOGs opti mal d &nwoteel voomisnactionable ISR pnojects are needed to deliver the lowest
cost solutionthatmeet s cust omer s 6 mits@20 ISP, AEMOydentifieceRitogect Marinus as an

actionable ISP project, as described below:?

AiMar i nus L i-staged acsonable IBRuprofect to be completed from 2028-29, with early
works recommended to start as soon as possible, and with further stages to proceed if their

respective decisidén rules are satisfied. o

This document provides a summary* of the Project Assessment Conclusions Report (PACR). The PACR tests
AEMOb6s findings in it stheR&aldorylingeBtmentyTest for mmgnsmessian fRIT-T) in
accordance with the new regulatory arrangements for actionable ISP projects, which were introduced in July
2020.

! Inaccordance with the definition of odéactionable | SP projectd in the
2 AEMO, 2020 Integrated System Plan, July 2020, page 82.

8 2020 Integrated System Plan collectively referred to the HVDC interconnector and North West Transmission Developments as
Marinus Link

4 In accordance with clause 5.16.4(w) of the National Electricity Rules.
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Throughout this summary, Prdject Marinusd r e f e r HVDC intertohreector assets and the
supporting transmission investment in Tasmania, which is the North West Transmission
Developments. These investments together constitute the RIT-T project, which is the subject of
the PACR.

2. Inputs, assumptions and scenarios for the market

modelli ng
Our market benefit modelling for Project Marinus, conducted in accordance with the RIT-T, was undertaken
principally by Ernst & Young, with GHD beingengagedtomodel t he costs of ancillary s
modelling approach is closely alignedwi t h AEMO6s | SP modelling, as it ideni

of generation, storage, demand side response, and transmission developments, without any preference for
particular types of investment solutions or technologies.

To identify the net economic benefit from Project Marinus, Ernst & Youngds modelling e
of meeting customersd futur e PBrbjestdariniuscundenthe b scendrios tiatwi t h 6
AEMO adopted for the 2020 ISP. For the PACR, we have ensured that our inputs and assumptions are aligned

wi th AEMOOG s s¢asrequiredtby the RE-#.6

A key consideration in the ISP and our RIT-T is the treatment of government policy announcements, which
include state-based renewable energy targets and, in some instances, contracting arrangements to support
these targets. In Tasmania, the Tasmanian Renewable Energy Target (TRET) has now been legislated,
meeting one of the three decision rules specified in the 2020 ISP related to progressing stage 1 of Project

Marinus to an actionable status.

To ensure that our approachinthe PACR i's objective, we adopted AEMOG6s ti
as set out in its most recent draft Inputs, Assumptions and Scenarios Report (IASR). In taking this approach,

we note that concerns that some stakeholders have raised in relation to achievement of the TRET” could

Specifically, we have adopted most of the inputs and assumptions in A E M O draft 2021 Inputs, Assumptions and Scenarios Report
(Draft 2021 IASR). However, we have retained the 2020 ISP scenarios for the purpose of the PACR.

5 National Electricity Rules, clause 5.15A.3(b)(7)(iv).

For example, submissions made by Bob Brown Foundation and Tasmanian Renewable Energy Alliance (TREA) to the Project Marinus
Supplementary Analysis Report.
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equally be made in relation to other government policies, which may implicitly assume that particular

transmission or generation projects proceed, or outcomes eventuate.

To provide stakeholders with an insight into the impact of state government policies on the economic case for
Project Marinus, we have conducted sensitivity modelling to examine the effect of replacing state government
policies with a NEM-wide emission target. This approach removes distortions that may arise from state
government policies that promote projects in particular regions in preference to an optimal NEM-wide solution.

This sensitivity analysis shows that Project Marinus would be economically efficient if a Commonwealthd c ar b o n
b u d ¢ wereéadopted and state based policies removed. The analysis should further reassure stakeholders

that we have tested Project Marinus against a range of plausible inputs and assumptions in assessing the
economic case for the project.

3. Listening to customers and stakeholders

Customer and stakeholder engagement is an important part of our process and we welcome the feedback we
have received. The modelling and analysis undertaken for the PACR takes into account the feedback received

from customers and stakeholders over the past three years.

TasNetworks received a total of 40 formal written submissions throughout this RIT-T process. We conducted
a total of seven industry forums across three capital cities and held a webinar during the course of this RIT-T
assessment. In addition, we held in excess of 50 targeted stakeholder briefings for those consumers and

stakeholders who sought further clarification about the economic and technical aspects of the project.

We have extended our consultation process beyond the requirements of the RIT-T, including engagement on
our Initial Feasibility Report, which we published in February 2019. The Initial Feasibility Report provided
indicative information on the likely costs and benefits of Project Marinus. The feedback we received helped
guide our modelling approach and input assumptions, which were reflected in our Project Assessment Draft
Report (PADR), published in December 2019.

We welcome the significant level of engagement from stakeholders and the feedback received in relation to
our PADR. We listened to the feedback from stakeholders that they wanted our analysis to be aligned with the
2020 ISP. To address this issue effectively, we decided to undertake further modelling and to publish the

results in our Supplementary Analysis Report in November 2020. The Supplementary Analysis Report also

The carbon budget represents a Representative Concentration Pathway (RCP) of 2.6. An RCP of 2.6 requires that carbon dioxide
(CO,) emissions start declining by 2020 and achieve a net zero status between 2080 and 2100. RCP 2.6 is likely to keep global
temperature rises below 2°C by 2100. In comparison, an economy-wide net zero target by 2050 achieves the Paris Agreement's
aspirational target to limit global warming to below 1.5 °C. This pathway is typically referred to as RCP 1.9.
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responded to stakeholder feedback received onour PADR and adopted the 2020 | SPH

inputs and assumptions.

We also engaged with stakeholders and invited feedback on our Supplementary Analysis Report through a
further round of consultation and submissions. By extending the engagement process, we provided
stakeholders with an opportunity to review the updated modelling results prior to the publication of the PACR.
In preparing the PACR, we have taken account of stakeholder feedback we received on our Supplementary
Analysis Report, in addition to the feedback on our PADR. The feedback we have received has been invaluable
in identifying specific issues and concerns that we have addressed in the PACR, particularly in the material

presented in Chapters 8 and 9, and the accompanying appendices and attachments.

4.1500 MW Project Marinus is the preferred option ¢

On the basis of the modelling undertaken for the PACR, a 1500 MW Project Marinus is the preferred option.
This conclusion was reached following the assessment of four credible options for increased interconnection

capacity between Tasmania and Victoria:
1 Option A: A 600 MW symmetrical monopole HVDC interconnector, including associated AC
transmission network augmentation and connection assets.

1 Option B: A 750 MW symmetrical monopole HVDC interconnector, including associated AC

transmission network augmentation and connection assets.

1 Option C: A 1200 MW HVDC interconnector, comprising two 600 MW symmetrical monopole HVDC

interconnectors, plus associated AC network upgrades.

I Option D: A 1500 MW HVDC interconnector, comprising two 750 MW symmetrical monopole HVDC

interconnectors, plus associated AC network upgrades.

The cost-benefit analysis in the PACR shows that each credible option delivers a positive net economic
benefit across every scenario. Furthermore, Option D delivers the highest net economic benefit compared to

the other credible options. This conclusion is unchanged whether:

1 An equal weighting is attributed to each scenario, as shown in the figure below; or

All values presented in this summary are 1 July 2020 real dollars unless stated otherwise. Net Present Value (NPV) outcomes are
also discounted back to 1 July 2020 based on the Weighted Average Cost of Capital (WACC) of 4.8% for all scenarios, except Slow
Change (WACC of 3.8%). The totals in the tables may not sum precisely due to rounding of the underlying values throughout the
report.
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1 Whether a one-third Step change scenario, and two-third Central scenario weighting is adopted in

accordance with the 2020 ISP, as shown in the figure and table below.

The results below are reported for the earliest commissioning dates of 202710 for the first 750 MW stage and

2029 for the second 750 MW stage. The question of optimal timing is addressed in the next section.

Net economic benefits - EIRINEET - DAL
($ million, NPV)
$2,161
$2,099
$2,001
$2000m $1,925
$1,868
$1,719
$1500m $1,482
$1,334
S000m
$500m
Option A: 600 MW Option B: 750 MW Option C: 600 MW Option D: 750 MW
in 2027 in 2027 in 2027 and 600 MW in 2027 and 750
in 2029 MW in 2029

Figure 1: Net economic benefit for all credible options i ISP weighting and averaged across

scenarios

10 Al dates in this summary are on a financial year basis. The year represents the start of the financial year. For instance, 2027
represents the financial year commencing from 1 July 2027 to 30 June 2028. Unless otherwise stated, all interconnector and capacity
expansion occurs at the beginning of the financial year whereas unit retirements occur at the end of the financial year.
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Table 1: Net economic benefit for each credible option, using ISP scenario weightings i Project
Marinus timing of 2027 (link 1) and 2029 (link 2) ($ million, NPV)

Net economic benefit

Credible Options Central Scenario Step Change Scenario 2020 ISP weighting
(67% - Central & 33% -
Step Change)

600 MW

750 MW

1200 MW

1500 MW

In accordance with the RIT-T, the preferred option is a 1500 MW HVDC interconnector,
comprising two 750 MW HVDC interconnector stages, plus associated AC network upgrades for
each stage.

5. The pace of NEM transition and p roject timing

Since the commencement of the Project Marinus RIT-T in July 2018, the pace of NEM transition has been
steadily increasing. Our modelling indicates that the pace of transition away from coal fired generation to
variable renewable energy, supported by dispatchable storage and strategic interconnection, is likely to
gather significant momentum this decade (Figure 2) with up to 6,500 MW of additional coal-fired power
stations expected to retire by 2030, over and above the currently announced retirement schedule outlined in
the 2021 Draft IASR.
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Figure 2: Pace of coal retirement from 2018 ISP, Draft IASR 2021 and Project Marinus PACR (Central
scenario with economic retirements)

It is evident from recent company announcements that economic conditions are driving coal fired generation
closures. In particular, since the publication of the Draft IASR 2021 in December 2020, the following

announcements indicate the increasing pace of change in response to market conditions:

- InMarch 2021, Yallourn Power Stationd &1,480 MW)!! retirement was advanced by four years to 2028;

- In May 2021, Eraring Power Station (2,880 MW) announced that it would commence closure from
2030*2. Origin Energy, the operators of Eraring, have indicated that the first of the four units will switch

off two years earlier than previously planned; and

- In March 2021, AGL Energy undertook significant asset impairments and restructure plans, including

indications that thermal generation units could be mothballed.*3

1 EnergyAustralia powers ahead with energy transition, Energy Australia, 10 March 2021.

2. NS WaBmgest coal plant, Or i gHramirdgsstarts closure from 2030, The Australian, 18 May 2021.

13 Slide 29, AGL Energy Investor Day, 30 March 2021.
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In addition to these recent announcements, o u r assessment i s that there i s mou

c

p

urrent trajectory is consistent with, or exceeding the Step Change scenario as outlined in the 2020 ISP. In

articular, we note:

9 Policy initiatives and legislation have been proposed or implemented by various state governments to
advance renewable development to prepare for the retirement of the ageing thermal generation fleet.

The objectives of these initiatives are aligned with, or exceed the Step Change scenario;

1 The chair of the Energy Security Board has expressed views that the power system is already
exceeding the Step Change scenario forecast in the Integrated System Plan (ISP) in 20204 and that
the Step Change scenario could now be considered a conservative Central scenario given the ongoing

pace of change?®;

1 Increased generation from renewables is likely to exert increasing commercial pressure on coal fired
generators as operational inefficiencies arise as output is continually varied to accommodate lower

cost renewable generation in the supply stack;

9 Sustained pressure from institutional investors and customers on the owners of coal-fired generators
to align their business plans with the goals of the Paris Agreement could also lead to early retirement
of assets due to environmental considerations.'® Most recently this was highlighted by the owners of
Loy Yang B power station when they flagged the challenges associated with refinancing debt for

emission intensive generation assets!’;

1 Recent announcements made by the Prime Minister and the Federal Treasurer regarding Au st r al i a 0 ¢

ambitions to reach net zero emissions as soon as possible, and preferably by 2050; and

I AEMO has indicated that one of its two Central scenarios for its 2022 ISP may reflect economy-wide

net zero emissions by 2050.

In relation to project timing, our analysis confirms the findings in our PADR and Supplementary Analysis Report

that the optimal timing of the preferred option depends on the future development of the NEM, which is subject

to ongoing unprecedented change. In this context of NEM transition, Project Marinus has the potential to

p

rovide significant option value and ensure that wholesale power price increases owing to unexpected coal

closure or unplanned maintenance is minimised. TasNetworks has considered the optimal timing based on

the scenarios in the 2020 ISP, noting these scenarios are subject to change as AEMO prepares its 2022 ISP.

14

15

16

17

Post 2025 options paper, ESB, 30 April 2021
E S B Besry Schott at Energy and Investment Conference, Sydney 24 March 2021

The inputs and assumptions in the Step Change scenarios best capture the electricity market outcomes required to achieve the
targets of the Paris climate change agreement.

Alinta calls for Canberra to step in as banks retreat, The Sydney Morning Herald, 11 June 2021
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At this stage, it is appropriate to describe the optimal timing for Stage 1 and Stage 2 of the preferred option as
falling within a window, as shown in the table below.

Table 2: Optimal timing window for commissioning 1500 MW Project Marinus

Stage . T .
(750 MW each) Optimal commissioning range across scenarios
Link 1 Between 2027 and 2031

Link 2 Between 2029 and 2034

We note that the new National Electricity Rules (Rules)!® and accompanying guidelines?® cater for this type of
variability in the optimal project timing for a multi-staged actionable ISP project such as Project Marinus. In
particular, AEMOmaye st abl i sh ¢ the&sdSPsoigude optimal pejecdtiming. In addition, the Rules

provide fora O6f eedback | ooppr odjoeoterprf gpdrhert skt @prrdesf ewirtetd APl

optimal development path.

In most instances, the lead time to withdraw dispatchable capacity from the NEM is much shorter than the
timeframe for delivering large transmission projects. Given this observation, and the rapid pace of change in
the generation sector, there is a compelling case to proceed on the basis that Project Marinus may be required
at the earliest commissioning timeline of 2027 for Stage 1 and 2029 for Stage2. Never t hel es s,
ISP will be an important milestone in the context of Project Marinus to determine the optimal timing of the
project in light of the latest available information and updated scenarios.

We also note that the significant benefits that Project Marinus will provide to the NEM have been recognised
by the Australian and the Tasmanian governments through the execution of the Bilateral Energy and Emissions
Reduction Agreement Memorandum of Understanding (MOU). This MOU provides funding of Project Marinus

through the design and approvals phase to a final investment decision.

18 Clause 5.16A.

19 AER, Cost benefit analysis guidelines: Guidelines to make the Integrated System Plan actionable, August 2020.
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