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Executive Summary

ElectraNet has investigated interconnector and network support options aimed at reducing the cost
of providing secure and reliable electricity to South Australia in the near term, while facilitating the
longer-term transition of the energy sector across the National Energy Market (NEM) to low
emission energy sources.

We are applying the Regulatory Investment Test for Transmission (RIT-T)! to this identified need.
This Project Assessment Draft Report (PADR) has been prepared as the second formal step in the
South Australia Energy Transformation (SAET) RIT-T process.?

Our investigation has been undertaken in consultation with, and with the support of, the Australian
Energy Market Operator (AEMO) as the national planning body and Jurisdictional Planning Bodies
AEMO (Victoria), Powerlink (Queensland) and TransGrid (New South Wales).

A new high capacity interconnector between South Australia and New South Wales
would deliver substantial economic benefits as soon as it can be built

Our RIT-T assessment shows that of all options considered a new 330 KV interconnector between
mid-north South Australia and Wagga Wagga in New South Wales, via Buronga, is expected to
deliver the highest net market benefits. This finding is robust across a wide range of future scenarios
and sensitivity tests.

The preferred option® is estimated to deliver net market benefits of around $1 billion over 21 years
(in present value terms) #, including wholesale market fuel cost savings of around $100 million per
annum putting downward pressure on wholesale electricity prices with flow on benefits to customer
pricing. Independent modelling by ACIL Allen estimates an overall reduction in the average annual
residential customer bill of up to about $30 in South Australia and $20 in New South Wales.

The new interconnector is estimated to cost $1.5 billion across both South Australia and New South
Wales and could be delivered by 2022 to 2024.

Our work has been closely coordinated with the developmentof AEMOG6s | ntegr a
System Plan (ISP)

A key development since the publication of the Project Specification Consultation Report (PSCR)
in November 2016 has been the development by AEMO of an Integrated System Plan (ISP) that
provides a 0Or o asiionafphie erfergyr sectot ia redpaonsenio a recommendation of
the Finkel review.® Finkel highlighted that additional interconnection within the NEM was likely to
form a key feature of the transition, and would help to unlock low emission generation Renewable
Energy Zones (REZs).

1 The Regulatory Investment Test for Transmission (RIT-T) is the economic cost benefit test that is overseen by the
Australian Energy Regulator (AER) and applies to all major network investments in the NEM.

2 ElectraNet obtained approval from the AER to extend the timeframe for publishing the PADR to 30 June 2018.

3 The preferred option is defined as the option that maximises net market benefits under the RIT-T framework.

4 Broader benefits to the wider economic are additional to and beyond the scope of this RIT-T assessment, which is
required to focus on the direct benefits to consumers and producers of electricity.

5 Finkel, A., Independent Review into the Future Security of the National Electricity Market i Blueprint for the Future,
June 2017
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ElectraNet considers it essential that the outcomes of the RIT-T are fully coordinated with the ISP
to deliver outcomes that are best for the NEM as a whole, and in the interests of electricity
customers. We have been working closely with AEMO to achieve the required coordination.

A new interconnector between South Australia and New South Wales has been confirmed by AEMO
inthe ISPPas an i mportant el ement of the Oroadmap6 f«
priorities that would deliver positive net market benefits as soon as it can be built.

This RIT-T is the process through which a more detailed economic cost-benefit assessment is
undertaken to identify the most appropriate option that delivers the greatest net market benefits.

In assessing options under this RIT-T, we have reflected the assumptions adopted by AEMO in the

ISP in all material respects. We have also taken into account the complementary investments

identified by AEMO as part of the ISP, in particular the invest ment s being consi der ¢
Western Victoria Renewable Integration RIT-T and the identification of priority REZ zones in the

Riverland and Murray River areas of South Australia and New South Wales.

This RIT-T assessment has been undertaken in an environment of significant
regulatory and policy changes, which have been taken into account

In addition to the development of the ISP, there have been many other important changes to
regulations and policies since publication of the PSCR, affecting both the NEM as a whole, and
South Australia specifically, as highlighted in Figure E.1.

Figure E.11 Key policy and regulatory developments since release of the PSCR

Federal Government

June 2017
Finkel Review recommends AEMO
develop an Integrated System Plan.

October 2017
National Energy Guarantee (NEG)
announced.

April 2017 Regulatory Bodies
ESB presents a high-level design of the March 2017
NEG to the COAG Energy Council. i

AEMC Final Rule on Emergency
Frequency Control Schemes.

April 2017

AEMO PSCR for the Western Victoria
SA Government Renewable Integration RIT-T.

March 2017 - September 2017
‘Our Energy Plan’. Key Policy and AEMC Rule pChanges on managing
July 2017 Regulatory power system fault levels and the rate
Office of the technical Developments of change of power system frequency.
DReglula‘cor (%[e:erator | since the PSCR October 2017
evelopment Approva - AEMO declares a minimum system
Procedure. 7 NogeRie R 16 strength requirement in S)A.
March 2018 Mid-2018

SA Election and a change AEMO releases first ISP.
in government and energy

sector priorities.

6 AEMO, Integrated System Plan, June 2018. AEMO refers to this new interconnectoc
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These changes have had a material impact on both the identified need for the investment being
considered in this RIT-T, as well as the assessment of the costs and benefits of different options to
meet this need.

The identified need for this RIT-T, as stated in the PSCR, is to deliver net market benefits and
support energy market transition through:

1 lowering dispatch costs, initially in South Australia, through increasing access to supply options
across regions.

1 facilitating the transition to a lower carbon emissions future and the adoption of new
technologies, through improving access to high quality renewable resources across regions.

9 enhancing security of electricity supply, including management of inertia, frequency response
and system strength in South Australia.

Given the substantive and at times uncertain nature of recent policy changes, we have delayed
publication of this PADR to ensure that the changes are properly understood and reflected in our
analysis and to ensure our work is fully coordinated with national planning processes.

We are now releasing the draft results of our assessment, which take into account the above
changes, in conjunction with publication by AEMO of the inaugural ISP.

ElectraNet has investigated four broad credible options

We have investigated variants of four credible options to address the identified need, comprising
both alocal South Australiané n© m t e r ¢ o optioe (comprisirtg both network and non-network
components) as well as options involving new interconnectors to each of the three neighbouring
NEM states, as shown in Figure E.2.

We engaged engineering consultants Entura to provide technical insight into how network support
technologies could assist, particularly in relation to providing system security, and to develop a least
cost , st and ail mther commmect or 6 opti on t oT absessmenb
Submissions to the PSCR from network support proponents helped shape the non-network
components of this option.

For the interconnector options, both HYAC’ and HVDC? options have been considered, with line
lengths varying from 350 km to 1,450 km. These options have additional capacity varying from
300 MW to 1,000 MW, with indicative costs of $0.8 billion to $2.9 billion. Potential energisation could
occur from 2022 to 2024.

The broad routes of the interconnector options remain the same as set out in the PSCR, with
additional analysis having enabled the options to be better defined.

7 High voltage alternating current
8 High voltage direct current

ns
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Figure E.2 7 Overview of the options (and variants) assessed
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The preferred option delivers positive net benefits across all reasonable future
scenarios

Future uncertainty is captured under the RIT-T framework through the use of scenarios, which
reflect different assumptions about future market development, as well other factors that are
expected to affect the relative market benefits of the options being considered. The key variables
affecting the current RIT-T assessment include long-term gas prices, electricity demand, emissions
reduction policy targets (at both state and Federal levels), and any change in the rate of change of
frequency (RoCoF) security settings for South Australia.

Three scenarios have been considered, which are intended to cover a wide range of possible

futures. These are summarised at a high-level in Table E.1. These scenarios are generally aligned

with the | SP6s slow change, neutr al and fast cha
gas prices has been assessed in the RIT-T analysis, as well as a potential future change in security

of supply settings and increasing load in South Australia.

Table E.1 7 Summary of future scenarios considered

High Scenario Central Scenario Low Scenario

Intended to represent the upper Intended to represent the lower

) Reflects the best estimate of the .

end of the potential range of . . end of the potential range of
e . evolution of the market going o X .

realistic net benefits from the forward realistic net benefits associated

options with the various options

We have also tested the robustness of the assessment to a wide range of sensitivities, including
the outcomes of the concurrent Western Victoria RIT-T, the assumed timing of gas generator
retirements in South Australia, differences in assumed future mining load developments in South
Australia and the estimated costs of the various options.
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The results of the RIT-T assessment show that AC interconnection options between mid-North
South Australia and central and western New South Wales at either 275 kV or 330 kV are expected
to have a material positive net market benefit across all future scenarios -i with particularly large
net market benefits estimated under the high scenario (see Figure E.3).

Overall, new interconnection at 330 kV between mid-north South Australia and Wagga Wagga in
New South Wales via Buronga (Option C.3i) is expected to deliver the highest net market benefit in

all three scenarios, providing a 6no regretso6 sol
preferred option in the RIT-T assessment.

Option C.3i has net benefits that are materially higher than the next highest ranked option in each
scenario, and so the results of the RIT-T are not dependent on particular scenario weightings.

Figure E.3 7 Estimated net market benefits for each scenario
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The relatively higher costs of 500 kV interconnection, as well as a new DC link between South
Australia and New South Wales ( 6 Mur rayl ink 26), which was propo
are not outweighed by materially higher market benefits, except in the high scenario. These options

result in negative net market benefits in the other scenarios.

New interconnection between South Australia and Victoria was found to have only marginal net
benefits or negative net benefits, except in the high scenario. Similarly, new interconnection with
Queensland only provides materially positive net benefits in the high scenario.

The non-interconnector option is generally estimated to deliver negative net market benefits, except
in the high scenario i this option only contributes to enhancing system security outcomes and does
not materially lower dispatch costs, or facilitate the transition to lower carbon emissions compared
to the interconnector options, with the consequence that the benefits do not in general outweigh the
expected cost.

Market benefits of new interconnection are driven in the near term by lowering
generation dispatch costs in South Australia

A key component of the overall benefits for all new interconnector options across all scenarios is
the ability to utilise lower cost generation on the east coast of the NEM to supply South Australia in
the near term, reducing reliance on expensive gas-fired generation in South Australia. This would
result in the wholesale price of electricity reducing in South Australia as soon as interconnection is
established. It will also result in a reduction in gas consumption for power generation in South
Australia, freeing up gas for other uses, although the flow-on benefit of this is not formally captured
in the RIT-T.

We have assessed the sensitivity of our findings to underlying gas price assumptions, given the
importance of reduced gas generation in driving the market benefit assessment. We have tested a
value of $7.40/GJ (Adelaide) in the low scenario, based on advice from independent analysts
EnergyQuest® on a realistic future low gas price. This gas price is lower than the $8.00/GJ assumed

by AEMO in its | SP O0slow changed scenario, althot
by AEMO as a sensitivity in the ISP.1°® We do not consider such a low price to be a plausible
outcome.

We find that that there remain positive net market benefits for a new South Australia to New South
Wales 330 kV interconnector, for all future gas prices even down to the extreme $5.89/GJ tested
by AEMO.

In the medium to longer term, new interconnection provides diverse low cost
renewable generation sources to New South Wales

As the electricity sector transitions, coal generators are expected to retire from the market over the
medium to longer term. The retirement of coal generation is expected to be most rapid in New South
Wales, with the ISP highlighting that Eraring and Bayswater are expected to retire by 2034 and
2035, leaving Mount Piper as the sole remaining coal fired generator in New South Wales.

9 EnergyQuest is an Australian-based energy advisory firm, which specialises in independent energy market analysis,
including on Australian oil and gas.

1 The $5.89/GJ assumption is reflected in the o6lncreased r ol
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New interconnection between South Australia and New South Wales results in additional market
benefits compared to options involving interconnection with other states, arising from the retirement
of New South Wales black coal plant.

Our assessment shows that a new interconnector between South Australia and New South Wales
allows greater exports from existing and new high quality renewable generation sources in South
Australia and from existing South Australian gas generators, that enables supply requirements in
New South Wales to be met at a lower cost than if New South Wales was required to draw on other
generation sources, including new gas generation, to fill the gap. Any earlier retirement of coal
generation in New South Wales would accelerate delivery of these benefits.

New interconnection also provides benefits through enabling greater integration of
renewables in the NEM

The interconnection options between South Australia and New South Wales provide a benefit

through being able to avoid the intra-regional transmission costs that AEMO estimates in the ISP

would otherwise be required to unlock additional renewable generation resources in the Murray
River and Riverland REZs. We have used the resul
REZs to identify the extent of transmission costs that could be avoided.

Similar O6REZ benefitsd do not arise under the int
either Queensland or Victoria, as there are no identified REZ transmission augmentations that are
expected to be impacted by these options.

New interconnection further enhances the security of supply for South Australia

Both the interconnector and non-interconnector options contribute to improving system security.
These improvements are captured in the RIT-T assessment through alleviating two existing network
constraints: the RoCoF constraint on the operation of the existing Heywood interconnector and the
cap on non-synchronous generation output in South Australia.

The benefit of relieving these constraints is captured in the cost benefit analysis as part of the fuel
cost savings in South Australia, as alleviating these constraints reduces the need to dispatch higher
cost gas generation in South Australia.

We are interested to hear feedback on this PADR

ElectraNet welcomes written submissions on the information presented in this PADR. Submissions
are due by 24 August 2018.

Submi ssi ons should be marked NnSouPADRAestdbalckan atk
emailed to consultation@electranet.com.au.

The next formal stage of this RIT-T involves publication of a Project Assessment Conclusions
Report (PACR). We currently anticipate that a PACR will be released by November 2018.
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Description

Australian Energy Market Commission
Australian Energy Market Operator
Australian Energy Regulator

South Australian Energy Security Target
Electricity Transmission Code

Frequency Control Ancillary Services
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High-Voltage Alternating Current
High-Voltage Direct Current

Integrated System Plan

Large Scale Renewable Energy Target
Network Control Ancillary Services
National Energy Guarantee

National Energy Market

National Electricity Rules

Northern Power Station
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Network Support and Control Ancillary Services
National Transmission Network Development Plan
Project Assessment Conclusions Report
Project Assessment Draft Report

Project Specification Consultation Report
Post Tax Revenue Model

Photovoltaic

Queensland Renewable Energy Target
Renewable Energy Target

Renewable Energy Zones

Regulatory Investment Test for Transmission
Rate of Change of Frequency

South Australian Chamber of Mines and Energy
South Australia Energy Transformation
System Integrity Protection Scheme

System Restart Ancillary Services
Transmission Network Service Provider
Unserved Energy

Value of Customer Reliability

Victoria Renewable Energy Target

Voltage Source Converter
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1. Introduction

The South Australia Energy Transformation (SAET) RIT-T is investigating the economic
benefits of new interconnector and network support options aimed at reducing the cost of
providing secure and reliable electricity, while facilitating the transition of the energy sector
to low emission energy sources.

This PADR has been prepared by ElectraNet as the second formal step in the RIT-T
process. It follows the Project Specification Consultation Report (PSCR), released on
7 November 2016

Our investigation has been undertaken in consultation with and with the support of the
Australian Energy Market Operator (AEMO) as the national planning body and relevant
Jurisdictional Planning Bodies AEMO (Victoria), Powerlink (Queensland) and TransGrid
(New South Wales).

This report presents the draft findings of the RIT-T assessment, including identifying a
new 330 kV interconnector between South Australia and NSW, via Buronga, as the
preferred option which is expected to maximise overall net market benefits.

This findngi s consi stent wi t h AEMODOG sew internodriectog i n
between South Australia and New South Walesisan i mpor tant el ement o
for the NEM and one of its immediate priorities, that would deliver positive net market

benefits as soon as it can be built.

This RIT-T is the process through which a more detailed economic cost-benefit
assessment is undertaken to decide whether new interconnection with South Australia is
developed, and to identify the most appropriate option.

This report summarises submissions to the PSCR, presents the economic modelling of
the costs and benefits of the credible options considered, and describes how changes in
policy, particularly in relation to managing system security and system strength issues,
have been reflected in the analysis.

11 Three reports have been released for consultation to-date

The first stage of this RIT-T involved release of the PSCR in November 2016. ElectraNet
subsequently issued two additional reports for consultation, in order to provide further
information and transparency to stakeholders in relation to this assessment. These
additional reports were the:

1 Market Modelling Approach and Assumptions Report (published in December 2016);
and

1 the PSCR Supplementary Information Paper (published in February 2017), which
provided further details to facilitate proposals from proponents of network support
technologies.

11 ElectraNet obtained approval from the AER to extend the timeframe for publishing the PADR under the Rules to
30 June 2018.
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We received submissions from 35 parties in total in response to these various consultation
reports. The submissions addressed topics falling into the following five broad categories:

I submissions commenting on the proposed network options, and/or proposing
additional network options;

proposals or submissions in relation to network support technologies;

general information or feedback regarding the RIT-T process and approach;

== = =

specific comments on the proposed analysis for this RIT-T; and
T feedback on El ectraNetds proposed mar ket moc

We thank all those who have engaged with us on this important endeavour thus far.
Feedback received has helped refine the identified need and develop a range of credible
options for evaluation.

1.2 Recent policy and regulatory developments are reflected in this PADR

The reliability and security of the electricity system in South Australia and across the whole
of the National Electricity Market (the NEM) has been a key policy focus of both the market
bodies (AEMO and the AEMC) and the state and federal Governments over the past
eighteen months. Ensuring the on-going reliability and affordability of electricity supply, as
the sector transitions to a low-emissions future and adjusts to the adoption of new
technologies, has emerged as a key policy challenge.

In response to these challenges there have been a number of policies introduced by the
South Australian Government and, more recently, being progressed at the Federal
Government level. AEMO and the AEMC have also progressed several Rule changes
and other regulatory changes which have focused on addressing these challenges.

We have updated our consideration of the identified need in the light of the various
developments since the publication of the PSCR, and describes in this PADR how the
changes in policy, particularly in relation to managing system security and system strength
issues, have been reflected in the RIT-T analysis.

As noted above, we have also worked closely with AEMO in order to ensure that this
RIT-T assessment and the ISP are appropriately coordinated.

1.3 Role of this report
This report:

I summarises key policy and regulatory developments since the publication of the
earlier PSCR;

91 describes why ElectraNet is undertaking this analysis (the ddentified needdfor the
investment);

AElectraNet
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I summarises the submissions received on the PSCR and the earlier Market Modelling
Approach and Assumptions Report, and how these have been addressed in the
RIT-T analysis;

9 describes the options being assessed under this RIT-T, including the non-
interconnector option;

9 presents the results of the NPV analysis for each of the credible option assessed,;

9 identifies that a new 330 kV interconnector between South Australia and NSW, via
Buronga, is expected to maximise the net market benefit, and is therefore the preferred
option for investment; and

9 describes the key drivers of this results, and the assessment that has been undertaken
to ensure the robustness of the conclusion.

The next formal stage of this RIT-T involves publication of a PACR. ElectraNet currently
anticipates that a PACR will be released by November 2018.

ElectraNet is also releasing supplementary reports alongside this PADR. These

supplementary reports are listed in Appendix D. Detailed cost benefit results are also
included as a spreadsheet appendix to this report.

1.4 Submissions and next steps
We welcome written submissions on this PADR. Submissions are due by 24 August 2018.

Submi ssi ons shoul d be mar ked fiSout h Austr a
f eedbacko a ncdnsultaticn@elestchnet.com.au.

Submissions will be published on the ElectraNet website. If you do not want your
submission to be made publicly available, please clearly specify this at the time of lodging
your submission.

Further details in relation to this project can be obtained from:

Hugo Klingenberg

Senior Manager Network Development
ElectraNet Pty Ltd

+61 8 8404 7991
consultation@electranet.com.au
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Key developments since the release of the PSCR

Since the publication of the PSCR, there have been many important changes to
regulations and policies affecting both the NEM as a whole and South Australia
specifically. These developments are summarised in Table 1 below.

These policy and regulatory changes have the largest impact on the treatment of system
security, frequency control and system strength within the RIT-T assessment i all of which
formed an important component of the identified need set out in the earlier PSCR. They
also affect consideration of how the SAET RIT-T interacts with other potential transmission

and generation developments across the NEM.

Table 1: Key policy and regulatory developments since release of the PSCR

Date Description

March 2017 AEMC Final Rule on Emergency Frequency Control Schemes

March 2017 SA Government - Our Energy Plan

April 2017 AEMO PSCR for the Western Victoria Renewable Integration RIT-T

June 2017 Finkel Review recommends AEMO develop an Integrated System Plan (ISP)

July 2017 Office of the Technical Regulator Generator Development Approval Procedure
September AEMC Rule Changes on managing the rate of change of power system frequency and
2017 power system fault levels

October 2017

October 2017

AEMO declares a minimum system strength requirement in SA

National Energy Guarantee announced

March 2018 South Australian election and a change in government
April 2018 ESB presents a high-level design of the NEG to the COAG Energy Council
July 2018 AEMO to release inaugural ISP

A summary of each of these developments is provided in the sections below.

2.1 Development of AEMO Integrated System Plan

A key development since the publication of the PSCR was the outcome of the independent
Finkel review, which included a recommendation for AEMO to develop an ISP to provide
a 6roadmapd for the transition of the energy

Finkel highlighted that additional interconnection within the NEM was likely to form a key
feature of the transition,*? and would help to unlock low emission generation in Renewable
Energy Zones (REZs).

12 Finkel, A., Independent Review into the Future Security of the National Electricity Market 1 Blueprint for the Future,
June 2017, p 121
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AEMO has found in its inaugural ISP that a new interconnector between South Australia
and the rest of the NEM is expected to form part of the NEM transition path, and to deliver
positive market benefits as soon as it can be built. AEMO refers to this potential new
interconnector as ORiverlinké in the |1 SP.

ElectraNet has been actively engaged in the AEMO ISP process. In assessing options
under this RIT-T, ElectraNet has reflected all of the assumptions adopted by AEMO in the
ISP, where they are material to the outcome of this RIT-T. ElectraNet has also taken into
account the complementary investments identified by AEMO in the ISP, in particular the
identification of priority REZs in the Riverland and Murray River areas of South Australia
and NSW.

2.2 The Western Victoria Renewable Integration RIT-T

In April 2017, AEMO released a PSCR for the Western Victoria Renewable Integration
RIT-T. This RIT-T is assessing if network or non-network solutions in the Western Victoria
area, to facilitate the connection of additional renewable energy sources, will return
positive net market benefits.

ElectraNet has engaged with AEMO to ensure that interactions between the investments
being considered in the SAET RIT-T and the Western Victoria Renewable Integration
RIT-T are adequately taken into account, and that the outcomes are not affected by
differences in the timing of the two RIT-T processes.

ElectraNet has explicitly considered the impact on the SAET RIT-T assessment of different
outcomes of the Western Victoria RIT-T, as part of the sensitivities tested in this PADR.

2.3 Managing power system frequency and fault level Rule changes

On 19 September 2017, the AEMC finalised changes to the National Electricity Rules on
managing the rate of change of power system frequency and managing power system
fault levels. These rule changes were proposed by the South Australian Minister for
Mineral Resources and Energy.

T h e A E MCd@f shangaairt sgstem frequency final rule places an obligation on TNSPs
to procure minimum levels of inertia or procure other services, such as fast frequency
response, to reduce the minimum level of inertia required, to meet any shortfalls identified
by AEMO.® AEMO is required to calculate the required minimum inertia levels for parts of
the network that must be able to operate independently if required.

Similarly, t he AEMCO6s man a g ffinalgrulepalsov@aces any st e m
obligation on TNSPs, in this case to procure system strength services to meet any
shortfalls identified by AEMO. 14

In addition, the rule change requires that new generators that connect to the grid must
satisfy a 6 drm-h a r neglirement, meaning that the generator must not have an adverse
impact on the ability of the power system to maintain system security.

13 AEMC, Rule Determination i National Electricity Amendment (Managing the rate of change of power system
frequency) Rule 2017, 19 September 2017

14 AEMC, Rule Determination 7 National Electricity Amendment (Managing power system fault levels) Rule 2017,
19 September 2017

AElectraNet

Page 21 of 98 electranet.com.au




SOUTH AUSTRALIA ENERGY TRANSFORMATION PADR 29 JUNE 2018

In implementing this rule change, AEMO is required to develop a methodology for
determining system strength requirements and develop impact assessment guidelines for
assessing the potential impact of a generator connection. Interim guidelines were
published in November 2017, with the final guidelines required to be published by
1 July 2018.

2.4 AEMOG6s assessment of system strength i n S

In parallel withthe AEMC6s consideration of the rule char
fault levels, in September 2017, AEMO published an assessment of system strength in
South Australia. *°

This assessment was undertaken after a Network Support and Control Ancillary Services
(NSCAS) gap for system strength in South Australia was identified in the 2016 National
Transmission Network Development Plan (NTNDP).

In line with the above AEMC system security rule changes, a fault level shortfall (i.e. a
fsystem strengthd yap was subsequently identified by AEMO and ElectraNet is currently
responding to this gap with expedited implementation of a synchronous condenser
solution that is expected to be in operation by 2020.

This solution is built into the base case for consideration of new interconnector and non-
interconnector options in market modelling reported in this PADR. The presence of the
synchronous condensers is expected to increase the amount of non-synchronous

generation that may be online i n e8leranalysisAust r i
as well as providing around 2,400 MWs of inertia within South Australia that is permanently
available.

While the solution will increase the amount of non-synchronous generation that may be
online, some limits on non-synchronous generation are still expected. AEMO® snost
recent assessment is that a cap on non-synchronous generation of 1,870 MW with
increments and decrements to this cap depending on the level of export or import
respectively over the Heywood interconnector. This constraint has been reflected in the
market modelling undertaken by ElectraNet.

2.5 Announcementof 6 Our En e rhyyhe pPréveonséSA Government

In March 2017, the then South Australian Governmentannounced its 6Our E
set of policies.'” The plan included a range of initiatives, including:

9 the procurement of additional battery storage;

1 new powers for the South Australian Government to direct the market in the case of a
supply shortfall;

9 the construction of a state-owned gas-fired generator in South Australia;

15 AEMO, South Australia System Strength Assessment, September 2017

16 This assumes zero flows over the Heywood interconnector and that the quantity of synchronous generation in South
Australia exceeds a minimum level known as the synchronous floor.

17 See http://ourenergyplan.sa.gov.au
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1 the procurement of other generation using state Government electricity supply
contracts;

9 the establishment of a South Australian Energy Security Target which required a target
level of generation to be met by local dispatchable generators. The then Government
subsequently announced in September 2017 that it would delay the implementation of
the EST from 2018 until 2020; and

1 new incentives for local production of gas.

The then Government proceeded to contract with Neoen for the installation of battery
storage at the Hornsdale Wind Farm and with the procurement of a solar thermal plant at
Port Augusta via a Generation Project Agreement.'® The Hornsdale battery has been
reflected in the market modelling for this RIT-T, while contracting with the solar thermal
plant has been considered as a potential component of the non-interconnector option.

With the change in the South Australian Government in March 2018, it has been
announced that the state-owned gas-fired generator will not be pursued. The Government
has also made no commitment to pursue the South Australian Energy Security Target,
which has therefore been excluded from our analysis.

2.6 The proposed National Energy Guarantee

On 17 October 2017, the Commonwealth Government released its new energy policy,
centred on the introduction of a National Energy Guarantee.'® The policy aims to balance
achieving system security and reliability outcomes with emissions reductions for the
electricity market through two principal components; a reliability guarantee and an
emissions guarantee. The policy would be implemented by creating new obligations on
retailers, such that they must contract for electricity to meet their load with a portfolio of
generators that satisfies system security, dispatchability and emissions intensity
requirements.

The Energy Security Board is charged with developing the design of the NEG, for
Mi ni stersd f i n-ebeldasmgmpwas presdnted tiAthelCOAGhENnergy Council
in April 2018, and further design details were published on 15 June 2018. However, the
final details of the National Energy Guarantee remain to be developed, while the design
work is proceeding.

Indications from the Commonwealth Government and the Energy Security Board are that
the6emi ssionsd6 compgopehtcypfwihke continue to me
emi ssions reduct i one kioabnipdnentonthespolicyTshaegeted at

providing a safety net mechanism for meeting the NEM reliability standard, which is
established by the Reliability Panel, and currently requires that unserved energy (USE) in

any region cannot exceed 0.002 per cent of demand per financial year.

18 The Generation Project Agreement is similar to a Power Purchase Agreement for renewable energy, except that
emphasis is placed on the available capacity of the facility during peak demand periods rather than just the energy
that can be delivered in kilowatt-hours.

19 Energy Security Board, Energy Security Board (ESB) Advice on a Retailer Reliability, Emissions Guarantee and
Affordability, 13 October 2017
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2.7

2.8

As a consequence, it has not been necessary to undertake any specific additional
modelling of the NEG as part of this RIT-T, given that:

9 including the NEM reliability standard as a constraint within the market modelling is
expected to capture the intended outcomes of the NEG on reliability.?°

1 modelling of different emissions reductions targets across scenarios is expected to
capture the intended outcomes of the NEG on emission reduction.

AEMC Final Rule on Emergency Frequency Control Scheme

On 30 March 2017, the AEMC made a Rule change determination establishing an
enhanced framework for emergency frequency control in the NEM, including a new

classification of a contingency event (0the

by such an event, will allow power system security to be maintained for events that are
not currently managed.

AEMOG6s inaugur al Power Syst em Repodwas publighed=r e q u ¢

recently?. An outage of the Heywood interconnector has been classified by AEMO as a
protected event, only during extreme weather conditions. Therefore, the market modelling
conducted for the RIT-T has not treated such an outage as a protected event, in the base
case and for the non-interconnector option. For interconnector options, the system is
designed to manage the loss of either the existing Heywood interconnector or the new
interconnector with some response from batteries and load shedding.

ElectraNet has conducted a sensitivity analysis to assess the impact of an outage of the
Heywood interconnector being classified by AEMO as a protected event in the future. Any
such classification would result in a constraint on the flows over the Heywood
interconnector in the base case, with a corresponding increase in the market benefits
associated with new interconnector options, as they would relieve this constraint.

New Generator Development Approval Procedure for South Australia

A new Generator Development Approval Procedure developed by the Office of the
Technical Regulator became effective 1 July 2017, and mandates a set of technical
requirements generators must meet to ensure power system security.

These requirements have not been explicitly captured in the market modelling at this
stage, as there is remaining uncertainty on the precise nature and cost of the investments
required. It is expected that these requirementswi | | result i n an i
costsd of South Australia generators rel

However, these costs are not expected to materially impact on the estimated benefits of
this RIT-T. ElectraNet will consider the new requirements further in the analysis for the
PACR, if it appears that they may become material to the RIT-T outcome.

20 In the event that the NEG establishes the reliability component to be met within each region, then the specification
of this constraint in the modelling would change. The potential impact of this is discussed further in the [separate
market modelling report].

21 www.aemo.com.au
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3.1
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Benefits of the investment options being considered

The driver for the investments being considered under this RIT-T is to create a net benefit
to consumers and producers of electricity and support energy market transition through:

1 lowering dispatch costs, initially in South Australia, through increasing access to
supply options across regions.

1 facilitating the transition to a lower carbon emissions future and the adoption of new
technologies through improving access to high quality renewable resources across
regions.

1 enhancing security of electricity supply, including management of inertia, frequency
response and system strength in South Australia.

This6i denti fied needo6 for i nvest ment remali

although the development of new policies and responses that directly manage system
security means that the importance of this element has reduced.

In particular, the declaration by AEMO on 13 October 2017 of a system strength gap in
South Australia is leading to an expedited implementation of a synchronous condenser
solution by ElectraNet that is expected to be in operation by 2020. This solution is built
into the base case for consideration of interconnector and non-interconnector options in
this PADR.

Notwithstanding these developments, there is still scope for the investments being
considered in this RIT-T to provide market benefits through further enhancing system
security, over and above these requirements.

The drivers for market benefits in each of these three areas are discussed further below.

Benefits from lower dispatch costs, initially in South Australia

A number of South Australian generators have permanently, or partially, withdrawn from
the market in the recent past, including Northern Power Station (NPS) which closed in
May 2016. The impact of the substantial investment in new wind and rooftop solar
photovoltaic (PV) generation in South Australia has been a contributing factor to this
withdrawal.

Gas in the interconnected eastern seaboard markets has also experienced a rapid
increase in demand and subsequently price. With the closure of NPS, South Australia has
become more reliant on the gas markets for firm electricity supply.

A new interconnector would put downward pressure on dispatch costs in South Australia,
as soon as it can be built. Specifically, new interconnector options would enable demand
in South Australia to be met through using low cost generating capacity that currently
exists on the east coast of the NEM. This would have a substantive impact in reducing the
total dispatch costs in South Australia i providing an overall market benefit.

ns
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In the longer term, an enhanced ability to export low cost power from South Australia,
including renewables, can also provide market benefits by enabling supply in other
jurisdictions to be met at a lower overall cost, as existing coal-fired plant retires. This is
particularly the case for options involving new interconnection to New South Wales, which
is forecast by AEMO to experience the greatest retirement of coal plant in the period from
2030, and which otherwise would rely on higher cost sources of generation to fill the
resulting gap in supply.

Wenote the points raised in several submiss
generation may not be an enduring feature of the NEM, and that interconne ct or s &6 mov
the problem around®d aresdtincdhew, lomocost gerferatiorhseuntese | v e s

However, the market modelling for this RIT-T is being undertaken over a 21 year time
horizon and considers different future market development scenarios, which vary in terms
of key assumptions such as emissions policies and future gas prices, as well as
sensitivities to factors such as future generator retirement dates.

The market benefits identified in this RIT-T assessment are therefore robust to both a

range of longer term views, and to different market development paths. Although

i nterconnectors do ngeheration soerces, leydelievimgwondtrainks ¢ o s t
between regions they enable the efficient sharing of generation resources between

regions, and can encourage more efficient investment in low cost generation sources,

enabling overall demand and system reliability requirements to be met at lowest cost.

Whil e not explicitly captured -Taisis imporfantdor k e t
recognise the extent of current price differences between South Australia and the rest of
the NEM.

For example, since the announced closure of NPS, spot and futures prices in South
Australia have experienced a sharp increase, more than the eastern states have
experienced i South Australia electricity base futures prices are around $84/MWh for the
next three years, while prices in New South Wales and Victoria range from $66 to $70/
MWh over that same time horizon.?? The effect of this difference in future prices could see
South Australian customers pay around $200 million more, per annum, than equivalent
customers inter-state.

This increased cost and financial stress faced by electricity users in South Australia has
created concerns regarding the impact on vulnerable customers in the state, the
competitiveness of industrial businesses within the state and the potential negative flow
on impacts of this reduced competitiveness on the South Australian economy and
employment. In addition, there is well reported pressure on gas contracts on the east
coast of Australia and so any reduced demand for gas for power generation would help
relieve this pressure for commercial users of gas.

22 ASX Energy website, available at: https://www.asxenergy.com.au/, accessed 8 June 2018. Calculated as average
Calendar Base Future Prices from 2019 to 2021, inclusive.

23 Calculated as difference between average three year Calendar Base Future Prices of South Australia and NSW
multiplied by SA annual energy consumption of 12,700 GWh.
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3.2 Benefits attributable to the transition to lower carbon emissions

South Australia has among the most abundant and high quality renewable energy
resources in Australia and has seen an unprecedented, and highly publicised, uptake of
renewable generation over the last decade, in particular wind and rooftop solar PV
installations on residential and commercial properties. Total renewable energy resources
in South Australia exceed its combined minimum demand and export capability, putting it
at the forefront of renewable power systems across the world.

Australia's COP212* commitment to reduce carbon emissions by 26 to 28 per cent below
2005 levels by 2030 has significant implications for the future operation of the NEM.

Meeting this commitment, wi | | | ead t ossibnear t her
intensive generators with lower emission alternatives, such as renewable energy
sources.?

The Commonwealth Governmentd s  p edoNatiosal Energy Guarantee, through the
Emissions Guarantee component, is expected to deliver on Australiad €0P21 emissions
reduction commitments.?® It proposes to achieve this by placing an obligation on retailers
to contract to meet their demand with a portfolio of generation that satisfies emission
reduction requirements, to trade their emissions reduction obligations with other parties or
to purchase carbon offsets from international markets.

New interconnection with South Australia would allow renewable energy from South
Australia to assist the nation in meeting carbon emission and renewable energy targets at
lowest long run cost.

New interconnection also has the potential to substitute for the additional intra-regional
transmission investment that AEMO is projecting in its ISP would otherwise be required to
unlock Renewable Energy Zones.

Within the context of the RIT-T assessment, greater output from renewable generation
can be expected to primarily deliver the following classes of market benefit while assisting
in meeting national emission reduction commitments:

9 further reductions in total dispatch costs, by enabling low cost renewable generation
to displace higher cost conventional generation;

9 reduced generation investment costs, resulting from more efficient investment and
retirement decisions, due to high quality renewables in South Australia, and
diversification in generation leading to reduced need for firming capacity.

Several submissions to the PSCR noted that there is a potential trade-off between
lowering dispatch costs and lowering the level of emissions. Importantly, the modelling for
this RIT-T incorporates an overall constraint on emission levels in all but the low scenario
(in which emissions fall below the target levels without the need for a constraint).

% The 2015 United Nations Climate Change Conference (also kn
France, from 30 November to 12 December 2015

25 COAG Energy Council, Review of the Regulatory Investment Test for Transmission, Consultation Paper, Energy
Project Team, 30 September 2016, p. 13

26 Energy Security Board, Energy Security Board (ESB) Advice on a Retailer Reliability, Emissions Guarantee and
Affordability, 13 October 2017
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In addition, we are reporting as part of the results of our analysis the implied change in
carbon emission quantities associated with each option. Whilst not a requirement under
the RIT-T, we consider that this information is helpful in addressing the concerns raised.

3.3 Benefits from enhancing security of supply in South Australia

Additional obligations and investments made in South Australia since the 2016 state-wide
power outage means that the options considered in this RIT-T are no longer a primary
source of system security benefit for South Australia. These developments include the
commissioning of a System Integrity Protection Scheme (as recommended by AEMO
following the September 2016 system black event in South Australia), and the commitment
to deliver synchronous condensers to meet the system strength gap declared by AEMO,
as discussed earlier.

However, both interconnector and non-interconnector options are able to contribute to
meeting system security standards in South Australia at lower cost than would otherwise
be the case, through their impact in alleviating two constraints:

1 the RoCoF constraint on the operation of the existing Heywood interconnector, which
limits the capacity of Heywood in certain circumstances; and

I the cap on the level of non-synchronous generation that may be on-line in South
Australia to ensure adequate system strength.

This impact is reflected in the cost benefit analysis as a component of the fuel cost savings
in South Australia, as alleviating the constraints reduces the dispatch of higher gas
generators in South Australia.
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4. Submissions to the PSCR and additional consultation documents

ElectraNet published the PSCR in November 2016 and subsequently published two
additional reports for consultation in relation to this assessment.

These additional reports were the Market Modelling Approach and Assumptions Report
published in December 2016 and the PSCR Supplementary Information Paper published
in February 2017, which provided further details to facilitate proposals from proponents of
network support technologies.

We received submissions from 35 parties in response to its PSCR, which addressed topics
falling into the following five broad categories:

submissions on network options;
proposals or submissions in relation to non-network options;
general information or feedback regarding the RIT-T process;

specific comments on RIT-T analysis; and

= == =4 =4 =2

feedback on the market modelling approach.

Table 2 summarises the broad categorisation of stakeholders that submitted to the PSCR.

Table 27 Summary of submissions to earlier consultation papers

Submissions from No. Submission topics No.
Jun;dlcnonal planning 3 Network options 5
bodies
Market participants 14 Pro_posals for non-network 18

options
Advisory bodies/ 5 General feedback on the RIT-T 7
universities process
Manufacturers and other 13 Feedback on market modelling 10
proponents approach
Total submissions 35 Total submissions 40

Totals are not the same as some submissions address multiple topics

Submissions have been taken into account in undertaking the assessment presented in
this report. In particular, the development of a least cost network support option has drawn
on the responses received, and some modelling input assumptions have been refined,
including consideration of a broader range of future gas price scenarios.
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The time that has elapsed since the publication of the PSCR, as well as the various policy
and regulatory changes that have since been put in place means that in some cases points
raised in submissions are now less relevant. We have described in this PADR how the
changes in policy, particularly in relation to managing system security and system strength
issues, are being reflected in the analysis. We welcome submissions to this PADR on the
approach adopted.

The key issues raised in submissions relevant to the RIT-T assessment are summarised
in the following subsections, by general topic.

4.1 Submissions on network options

We received several submissions that either commented on the network options
presented in the PSCR, or proposed new network options, or variants of these options.
The options and our consideration of each are summarised in Table 3.

Table 317 Summary of network options proposed in submissions to the PSCR

Network option proposed Ele ct r a Kespoidss

An interconnector that would connect South
Australia to both Queensland and New South

Wales?’

Forming a secure interconnected loop
between mainland NEM regions, by
interconnecting South Australia to
Queensland via either north-west New South
Wales or a region in central Australia with
undeveloped renewable resources.?®

A interconnector from Tungkillo to Moorabool
via Horsham, using either 500 kV HVDC
overhead line, or a combination of 500 kV
HVDC overhead line and underground
cables?®

We have further refined the Queensland
interconnector option proposed in the PSCR,
to develop a credible option that connects
northern South Australia to Queensland via
New South Wales (ie, Option B).

HVDC technology would be significantly more
expensive than AC, for a similar capacity, and
would not provide any additional system
security benefits (as illustrated in section 9).
ElectraNet does not therefore consider that
these are economically feasible.

In addition, new AC lines of greater than 275
kV capacity (ie, 330 kV or 500 kV) to Victoria
are considered to not deliver additional market
benefits commensurate with their additional
costs T in particular, the increase of voltage
levels to 500 kV would come at a much higher
cost, and not be able to utilise the higher
capacity (the inclusion of Option C.5
demonstrates this).

27 Geiser, T, Submission in relation to South Australian Electricity Transformation RIT-T PSCR [via email], 1 December

2016.

28 University of Queensland, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,
27 February 2017, pp 3 - 5.

29 ABB, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 10 March 2017, pp 1-3.
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Network option proposed

An interconnector between the Snowy
Mountains System in New South Wales with
either South Australia, Queensland or
Victoria.30

An interconnector between Buronga and
Robertstown and Wagga using either:

1 asingle circuit 275kV line from Buronga to
Robertstown, 3!

1 adouble circuit 275 kV line from Buronga
to Robertstown, a 275 kV line from
Buronga to Darlington Point, and a 330 kV
single circuit line from Wagga to
Darlington Point, 32 or

1 adouble circuit 330 kV line from
Darlington Point to Robertstown, and a
single 330 kV circuit line from Wagga to
Darlington Point; 32

An augmentation of Murraylink to increase its
capacity.

Ele c t r a Kespoidse

ElectraNet has tested a number of
interconnectors connecting South Australia to
an eastern state and has closely collaborated
with AEMO in the preparation of the ISP. The
ISP prepared by AEMO has considered a
wide range of alternative interconnector
capacities and routes.

ElectraNet has included three credible options
from Robertstown to Waggai ie, Option C.2
(a 275 kV line), Option C.3 (a 330 kV line via
Buronga) and Option C.4 (a 330 kV line via
Darlington Point). These options involve
double-circuit lines since single-circuit lines do
not provide sufficient capacity during a non-
credible loss of Heywood. These options also
extend lines to Darlington Point and Wagga,
as outlined in section 6.

ElectraNet has included two credible options
that look to expand the capabilities and/or
capacity of the existing Murraylink
interconnector (as proposed in the submission
from Energy Infrastructure Investments).

Option A includes a relatively low-cost

upgrade to the capability of Murraylink that
allows the connection to transport Frequency
Control Ancillary Services (FCAS) (such an
upgrade will not affect, either positively or
negativel vy , Murrayl i nknmrt c
energy), while Option C.1 involves building a
new DC link from Riverland SA to NSW
(6Murraylink 26), whi
around 300 MW of new interconnection
capacity.

We received submissions from Powerlink and TransGrid confirming their readiness to be
proponents for transmission works for options in their jurisdictions, in the event that these
are found to be the preferred option under this RIT-T.

30 ABB, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 10 March 2017, pp 4-5.

31 TransGrid, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 3.
82 TransGrid, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 3.
33 TransGrid, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 4.
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Powerlink indicated its willingness to work with ElectraNet to assess the viability of an
interconnector linking South Australia with Queensland and stated its commitment to: 34

9 refining the scope and likely cost of the credible HVDC voltage source converter (VSC)
option between South Australia and Queensland;

1 modelling the HVYDC VSC link and converter station control systems to quantify the
impact that prudent post-contingent control action on the link may have on transient,
voltage, oscillatory and thermal limits of existing AC interconnectors; and

9 identifying upstream limitations within the Queensland network and scoping and
costing solutions to these limitations.

Furthermore, Powerlink stated:

[iIn the event that a SA-Queensland interconnector is demonstrated to be the
preferred option, Powerlink will participate in a manner consistent with its
established role in developing, owning and operating the high voltage electricity
network in Queensland.3®

TransGrid communicated its support for an interconnector between New South Wales and
South Australia, stating its willingness to be a proponent for the works in its jurisdiction:3¢

Modelling has demonstrated that benefits across the NEM will more than outweigh
the cost, leaving electricity consumers better off overall. TransGrid is ready to fund
investment in an interconnector, should the RIT-T support this investment.

TransGrid could construct an interconnector within 20-24 months from project

approvals, depending on capacity. It is expected that project approvals would be

able to be expedited given the i mportance of thi
security.

Kimberly-Clark agreed with ElectraNet that an alternative route for any new
i nterconnection was essential, becausetor6éwhi
through Heywood might be the lowest cost option, it also recognises that as both circuits
follow the same easement, and it is credible that both circuits of the Heywood
i nterconnector might have to*¥be shut down at

34 Powerlink, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 28 February 2017, p 1.

35 Powerlink, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 28 February 2017, p 2.

36 TransGrid, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 2.

87 Kimberly-Clark, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,1 February 2017,
p2.
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A number of parties commented on the potential for an interconnector that would form a
loop through NEM regions. The University of Queensland for example noted its support
for such an interconnector.®® Energy Infrastructure Investments (Ell) raised concerns
about t h doopdlows srkthe HVAC network as a result of providing a HVAC
i nterconnector bet ween SA and NSW6, stating t
any further consideration of theé interconnec!

TransGrid stated that market modelling must be capable of accurately representing a loop
structure between NEM regions. “° One party requested that ElectraNet provides clarity
on the implications for market modelling and market benefits of introducing loop flows
across the NEM.

We have further refined the Queensland interconnector option proposed in the PSCR, to
develop a credible option that connects northern South Australia to Queensland via New
South Wales (ie, Option B outlined below). AEMO has explicitly considered the issue of
loop flows as part of its 2016 NTNDP,* and ElectraNet and AEMO have also discussed
this issue as part of the current RIT-T assessment.

4.2 Submissions in relation to network support technologies

The PSCR set out the required technical characteristics of network support technologies
that could address the identified need, and sought submissions from proponents of
network support solutions that could meet these criteria. ElectraNet also issued a further
report, the PSCR Supplementary Information Paper in February 2017. This report
provided further information on:

9 the identified need and the likely nature of the services that could meet it;
I aggregate power system targets for service levels from network support solutions;

9 the information that ElectraNet would require from proponents in order to assess their
proposed solution options; and

9 the process that ElectraNet proposed to adopt to review and assess network support
solutions within the RIT-T.

In response, ElectraNet received 18 submissions from proponents of potential network
support technologies. While the details of these proposals are commercial in confidence,
the high-level options proposed were varied in terms of technology and included:

I standalone battery solutions, mostly using lithium ion technology, with total MW
capacity ranging from 20 MW to 375 MW;

9 storage and generation combinations, using a range of technologies, with total storage
ranging from 10 MWh to 250 MWh;

38 University of Queensland, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,
27 February 2017, p 3.

39 Ell, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 6.
40 TransGrid, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 6.
41 AEMO, National Transmission Network Development Plan 2016, p. 88.
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i standalone generation projects, using either gas and solar technology, with total MW
capacity ranging from 620 MW to 950 MW;

the use of network support agreements with existing generation within South Australia;
the use of synchronous condensers;

demand management (up to 200 MW); and

= = =4 =

AC line flow control hardware.

The expected costs were provided in some, but not all, submissions. Where costs were
not included, we contacted the proponents of these network support technologies in March
2017 for additional information.

Several submissions, including some from network support proponents, Ell, and
Powerlink,*? emphasised the expectation that ElectraNet should ensure that network
support options are given adequate consideration and that these options are assessed in
a robust and transparent manner in the RIT-T.

SEAGasst at ed t h a tarange of betwork supperidsoludions to current and future
challenges will be available6 and t hat these solutions woul d
of scale and geographic diversity, resulting in significant option value.** However, it raised
concerns that the Market Modelling Approach and Assumptions Report did not adequately

address how network support options would be assessed.*

A network support proponent suggested in its confidential submission that ElectraNet
works closely with proponents of network support solutions to ensure solutions are not
removed from consideration due to modelling techniques that penalise new technologies.

Epic Energy requested that ElectraNet took the deployment times of network support
alternatives, which are relatively shorter than network options, into consideration in the
RIT-T.#

Rule changes since the publication of the PSCR regarding managing system frequency
and system strength have changed the nature of the network support option requirements.
The construction of the Hornsdale and Dalrymple ESCRI batteries also impact on the
future requirements for system security and therefore the requirements from non-network
options.

AEMOG6s i de n tsystamcstengthogap inoSouth Australia is also leading to the
expedited implementation of a synchronous condenser solution by ElectraNet that is
expected to be in operation by 2020, and which is reflected in the base case for this
RIT-T assessment.

42 Ell, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 4;
Powerlink, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 28 February 2017, p 2.

43 SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 2.

44 SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, Attachment, 27 February
2017, p 8.

45 Epic Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017,
p7.
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Notwithstanding these changes to the nature of the non-network support required, we
have drawn on the submissions to the PSCR and responses to requests for additional
information, and engaged expert engineering advice from Entura to develop a least cost
non-interconnector option to include in the RIT-T assessment.

Where the non-interconnector option has the ability to provide additional benefits from
exceeding the relevant reliability standard, this has been incorporated in the RIT-T
analysis. The primary drivers of additional benefits are the extent to which the non-

interconnector option helps manage RoCoF at a time of non-credible loss of the Heywood
interconnector and frequency response.

4.3 General information or feedback regarding the RIT-T process

Submissions to the PSCR raised a range of points about the RIT-T process. We
summarise these, and our responses to each, according to five broad areas below.

43.1 The identified need

Inclusion of wholesale price impact in the identified need

Several parties raised concerns about the inclusion of reduced wholesale pricing in South
Australia as part of the identified need for this RIT-T, and the risk this would lead to
unequal weighting of other cost elements.

For example, AEMO stated that Oby malkemeng r eg
of the identified need, there is a risk that other cost elements (including network costs)

mi ght not be equal ly wleinthehexctusioh pf chedper mdtwork o u | d
support options and conflict with the RIT-T objective of looking at benefits across the entire

NEM. 4¢ AEMO suggested that the specific wholesale pricing driver be removed from the

identified need. 4’

Similarly, Delta Energy stated that the RIT-T s houl d alpcssbie Dptiadng that
could deliver net economic market benefits, not simply potentially lower spot market prices
in SA.6* Ell stated in its submission that making South Australian wholesale prices the
primary focus of the benefit assessment 06é wi
solutions that provide stability to the network in terms of frequency and voltage and the
i mportance of connecting | ower C®2 emitting

To clarify, the intention of our analysis is not to attempt to capture lower wholesale prices
as a RIT-T market benefit, but rather to help provide context for the extent of wholesale
market changes brought about by a new interconnector. We have clarified the identified
need in this PADR accordingly.

46 AEMO, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 2.

47 AEMO, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 2.

48 Delta Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 3 February 2017,
p 2.

49 Ell, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 2.
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Specifically, the first driver of the identified need stipul at ed in the PSCR (
greater competition between generators in different regions, leading to lower dispatch

costs and consequently | ower wholesale price:¢
changed to 61 ower ihe®EM padiqularty o Isouth dustraka, thraugh t

i ncreasing supply options across regions?o.

Weal so received a submission fr eam Eenfgfiec ttshdatc
identified need. Engie submitted that if wholesale electricity prices in South Australia

decrease, South Australian generators will not remain viable and competition in the sector

will be reduced.>® We note that the RIT-T requires consideration of efficiency across the

NEM as a whole, and that the impact of potential plant closures has been taken into

account in the assessment.

Interaction between lowering emissions and other element of the identified need

Epic Energy submitted that an interconnector would be unlikely to achieve the identified
need of transitioning to lower carbon emissions. It expressed the view that an
interconnector would cause South Australia to rely on synchronous generation from high
emissions coal fired power stations, conflicting with the identified need of transitioning to
lowering carbon emissions.5!

Epic Energy also disagreed that an interconnector would enable renewable energy
resources in Queensland, New South Wales and Victoria to be unlocked, stating that

6while this observation applies to general i
South Australiads interconnection capacity h
renewabl e energy develPopment in other states.

Epic Energy stated that oO0the focus of the S,
electricity supply and transition to lower carbon emissions but note that these objectives
should be met in the mostf economically effici

Engie and another party who wished to remain confidential made submissions that
guestioned the ability of an interconnector to address the issues that arise from renewable
energy generation, such as intermittency. Engie stated it did not believe that an
interconnector would address issues with renewable energy integration, rather:>*

éit merely shifts it i n trelgienwhl bepabletd delavdr t he i nter
sufficient flexible generation capacity to meet its own needs as well as those of the

South Australian region. It should also be remembered that the intention of

interconnectors is to move surplus energy between regions and will never deliver

firm generation capacity.

50 Engie Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 3 March 2017, p 4

51 Epic Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017,
6.

52 ICI;pic Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017,
7.

53 FI;pic Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017,
2.

54 FI;ngie Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 3 March 2017, p 5.
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Another confidential submission similarly argued that interconnectors merely move the
problems associated with renewable penetration and retirement of baseload coal around,
rather than solving them, and that the notion interconnectors tap into surplus baseload
capacity is not compelling, moving into the future.

While it is true an interconnector may lead to a circumstance where coal output from other
regions increases in response, by definition, the total costs of meeting emissions reduction
targets decreases with the construction of an interconnector.

By spreading the impacts of the intermittency around the market, the available options for
managing intermittency increase, thus improving the ability of the market to find the lowest
cost solution to managing high renewables penetration and dispatchability requirements.
As AEMO and others have observed, a more decentralised NEM needs to be a more
interconnected NEM, in order to harness the value of this increasing supply diversity.

Snowy Hydro raised concerns about supply shortfalls, forecast in South Australia and
Victoria in 2024 and in New South Wales in 2025. *° It light of this, Snowy Hydro stated
the importance of assessing costs and benefits across a wide range of supply and demand
scenarios, across all NEM regions, to ensure spare capacity can be utilised across
regions. *°

The market modelling in this RIT-T takes into account emissions constraints consistent

with meeting Austral i ad@mofgstPthel endssin seductionss t ar
futures/targets). As a consequence, the investments evaluated in this RIT-T explicitly

capture the costs across the NEM as a whole of meeting this constraint with the investment

in place, compared to with no investment proceeding.

Consistent wi t h Epi c Energy6s submissi on,
economically efficient solution across the NEM as a whole, as required by the RIT-T.
Similarly, the market modelling identifies the least cost generation path going forward
consistent with meeting system security and reliability requirements.

The investments considered under this RIT-T are required to meet these same conditions,
and to provide an overall market benefit, compared with no investment proceeding.

4.3.2 Need to consider system security and stability

We received submissions from the University of Queensland, AEMO and the Australian
Energy Council that supported incorporating system security into the modelling for this
assessment.

5 Snowy Hydro, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 20 February 2017,
p2.

5 Snowy Hydro, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 20 February 2017,
p2.
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AEMO stated that it supported the inclusion c
including system strength, as South Australi:
t he identified need and s slpyde mdvideda technizal t he

assessment to demonstrate the effectiveness of the preferred solution in withstanding
various contingencies. °6

The University of Queensland also suggested that ElectraNet investigate voltage stability

issues and subsequent power system frequency issues when designing short term, mid-

term and long term measures, as renewable penetration increases.® Similarly, the
Australian Energy Counci l noted that model | i
into account the secure operation of the network, including constraints and the impact of
constraints on whol%®sale price outcomes. 0

Submissions also provided suggestions for how system security should be incorporated

into the modelling. The University of Queensland suggested in its submission that options
should be tested to ensure O0éthey <could sec
following a separation event of the Heywood interconnection similar to the 28 September

2016 occ % rMheeunivesesiy. of Queensland also suggested that benefits of
strengthening the northern and western parts of the South Australian network to improve

power system security to industry, for example Olympic Dam and Port Pirie, should be

assessed and valued. 5!

AEMO suggested that the SAET s h cdihtacormectr e s s
option can deliver system resilience without operating below capacity or relying on control
schemes and distributed services, and t%he res

AEMO further suggested that system resilience benefits should be described and matched
with the components that deliver those benefits.®®> AEMO also suggested the modelling
should ensure system resilience benefits are not double counted with other market
benefits. %

AEMO suggested 6t hat neratoes withio thesSouwh Austnalidntregipnl e g e
should also be considered when assessing a s
that interconnector options should be supplemented with distributed services to address

system strength. %
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27 February 2017, p 1.
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Submissions from Delta Energy and SEA Gas also raised concerns about the effect of an
interconnector on system security. Delta Energy raised concerns that any new
interconnection would reduce the viability of existing gas plants in South Australia through
competition and result in additional renewable capacity, encourage by the Renewable
Energy Target. % Delta Energy anticipates that the net effect of this would be a reduction
in system security and reliability, which would negate some of the benefits initially
delivered bythe new i nt e°f SEA Gaseubmited that a new interconnector
would not address system security challenges.®®

The Australian Energy Council considers that the likely outcome of greater competition
from low-cost interstate generators is a reduction in local firm generation in South
Australia. In the long run, the council is concerned that, as conventional generation retires,
the state would be completely reliant on the interconnectors themselves for security and
reliability of supply.®°

Our modelling recognises the system security issues in South Australia. Specifically, in
the capacity expansion modelling system security issues are captured through the
imposition of a cap on non-synchronous generation.

The presence of synchronous condensers is expected to increase the amount of non-
synchronous generation that may beon-l i ne i n South Austral:i
earlier analysis. A E M O &ssessment is that the cap on non-synchronous generation may
increase to around 1,870 MW (assuming zero flows over the Heywood interconnector),
with increments and decrements to this cap depending on the level of export or import
flows respectively over the Heywood interconnector. This assumption has been reflected
in the market modelling for this PADR.

QO
O
(@)

In addition, more detailed consideration of local system security issues has been assessed
within the dispatch modelling. In particular, the modelling ensures that under each of the
interconnector scenarios, system strength is maintained at the Robertstown node through
either synchronous generation or network solutions, such as synchronous condensers. To
be clear, the modelling assumes that even in a non-credible outage of the existing
Heywood interconnector, South Australia can still operate in a secure state.

We are releasing a market modelling and technical assumptions report alongside the
PADR, which provides details on the assumed constraints on synchronous and non-
synchronous generation, as well as how system strength and security have been modelled
more generally.

4.3.3 AEMO and AEMC review outcomes to be taken into account

ElectraNet received several submissions calling for the outcomes of reviews being
undertaken by AEMO, the AEMC, and other regulatory bodies be taken into consideration
in this RIT-T.

66 Delta Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 3 February 2017,
p 1.

67 Delta Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 3 February 2017,
p 1.

68 SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 2.

69 Australian Energy Council, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,
27 February 2017, p 5.
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EnergyAustralia requested that we provide clarity around how benefits are affected by
changes coming from AEMOG6s Future Power Sys
reviews and rule changes that are being undertaken.

Submissions from AEMO, Epic Energy and SEA Gas suggested that the results of

AEMOG s Future Power System Security pT ogr ar
modelling, including an appropriate Rate of Change of Frequency standard. AEMO also

noted that it actively supported t hisRAMCHs
and the Essential Services Commission of Sout
for inverter-connected generators, and noted they were relevant for this RIT-T.

SEA Gas noted that the introduction of an inertia market and the system strength
standards r ai s eSystem Becurity Erame\EokkE Resiew could reduce the
probability of non-credible separation of South Australia from the NEM, or decisions
regarding generator entry and exit.

As discussed in section 2 above, the modelling we are undertaking and the results
reported in this PADR incorporate the impacts of all relevant recent rule changes, including
those related to the Rate of Change of Frequency Standard and system strength
requirements.

4.3.4 Scope of benefits considered

Several submissions, including Snowy Hydro and the University of Queensland, called for
the economic impact on all parties throughout the entire NEM to be included in our
modelling, as opposed to those in a single region or sector. 70 In particular, Business SA
submitted that it is important that assessments include benefits to multiple consumer
classes, including large market customers that are also small to medium enterprises. *

We are assessing the NEM-wide benefits for each option in our assessment, consistent
with the requirements of the RIT-T. That is, the assessment has not been limited to a
single NEM region (eg, South Australia), and nor to only a sub-set of those in the market.
Rather it captures the costs and benefits to all parties who produce, transport and
consume electricity in the NEM.

Several submissions called for the wider economic and social implications of each option
to be included in the assessment of benefits. For example, the South Australian Chamber
of Mines and Energy (SACOME) stat e d , 6the inability to <col
implications is a limitation of the RIT-T f r amewor k 6, an @lectsaNley g e st €
consider and provide supplem&ntary analysis

As noted by SACOME, the existing RIT-T framework does not allow consideration of
benefits beyond of the NEM and therefore we are unable to incorporate wider economic
benefits into the quantitative RIT-T assessment.

70 University of Queensland, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,
27 February 2017, p 1; Snowy Hydro, Submission in relation to South Australian Electricity Transformation RIT-T
PSCR, 20 February 2017, p 2.

7L Business SA, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 1 March 2017, p 1.
2. SACOME, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 1 March 2017, p 2.
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4.3.5

However, we consider these benefits are important and recognise that they may be
substantial. To address this, the potential for broader economic benefits to be unlocked is
discussed in the qualitative description of the identified need in section 3.

We note that the benefits to the wider community and economy are not expected to
influence the choice of any particular interconnector or non-interconnector option over
another and that our RIT-T assessment has quantified sufficient benefits to find an
investment is warranted.

The University of Queensland submitted that the economic benefit associated with
6unl ockingd renewabl e energy potential i
should be included as a benefit in the RIT-T. ”® We have picked up this benefit directly
through the market modelling, as it includes the additional renewable generation capacity
when it is the least cost way of meeting demand.

The Australian Energy Council wished to understand the trade-offs between different
benefit categories, and specifically raised concerns that the relationship between price
reductions through imports from jurisdictions with higher carbon intensity and the level of
total emissions should be accounted for. ”* Section 9 presents a breakdown of estimated
RIT-T cost and market benefit categories for each option, under a range of different
scenarios. In addition, ElectraNet has also reported the expected change in the level of
carbon emissions associated with each of the options considered.

SEA Gas interpreted section 4.3 of the Market Modelling and Assumptions Report as an
indication that ElectraNet no longer considered competition benefits to be a compelling
factorr " SEA Gas stated that it agreed o6that
tenuous6 and o6équeries whet her t hlewas atignalty

P

basedremained v’al i d. 6

We did not intend to indicate that competition benefits are not relevant in the Market
Modelling and Assumptions Report. Section 4.3 of this supplementary report, highlighted
by SEA Gas, was intended to convey that the competition benefits arising from the options
considered were similar in magnitude, and so are unlikely to affect the ranking of the
options under this RIT-T, and not that the competition benefits were unimportant.
ElectraNet reaffirms the identified need in this RIT-T.

Comparison of options

One party, who wished to remain confidential, raised concerns that different options would
produce the highest benefit across different scenarios, and stated that the optimum option
must be compelling across all scenarios. It also wished to be provided with information of
how ElectraNet is weighting different scenarios and forecasts in its modelling. It was also
concerned that the option ranking fails to assess the benefits, such as ancillary services
or liquidity improvements in the contract market, due to its focus on market scenarios.

73 University of Queensland, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,
27 February 2017, p 1.

74 Australian Energy Council, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,
27 February 2017, p 1.

5 SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, Attachment, 27 February
2017,p 7.

76 SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, Attachment, 27 February
2017, pp 6-7.
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The modelling reported in this PADR shows that the identification of Option C.3i as the
preferred option is robust across all of the different scenarios.

We have applied weightings to each scenario tha t refl ect t hat the O
considered more likely, and has consequently been given a weight of 50%. The high

scenario and low scenarios have each been weighted 25%, on the basis that there is no

evidence to weight one more likely than the other. We have also tested the robustness of

the overall outcomes to the scenario weightings assumed and found that the choice of

weighting has no impact on the RIT-T outcomes.

We note that ancillary services (such as FCAS) have been considered, but are not
expected to be material in terms of identifying the preferred option. They have therefore
not been explicitty modelled in this RIT-T (as outlined in section 8.2). Liquidity
improvements in the contract market have not been estimated as they are not captured
under the RIT-T.

4.3.6 Assumptions underpinning each scenario

One party, that wished to remain confidential, raised concerns around the market benefit
scenarios. In particular, it considered that the High, Central and Low scenarios may not in
fact be indicative of likely High, Central and Low market benefit scenarios and stated that,
taking carbon policies as an example, a strong carbon regime will drive the NEM to
become more broadly like South Australia (less baseload coal, more intermittent
renewables) so the expected benefit could be lower. It also stated that a high coal price
would drive a low market benefit for interconnectors (and that the opposite would be true
in terms of driving a higher market benefit).

The party suggested an alternative methodology to running the three scenarios would be
to pick two key variables (preferably from the following: demand, gas price, coal price and
capacity including retirements) and while keeping the other variables (eg Rate of Change
of Frequency, Value of Customer Reliability, carbon pricing, new entry costs) constant
prepare a two-by-two matrix to ascertain how the various options perform in a constrained
range of circumstances.

The same party suggested that other key variables to include in modelling are black coal
price, capacity requirements, deployment of storage, and gas price, while variables
(including cost of new entry) could be de-emphasised.

We acknowledge that there are numerous sources of uncertainty regarding the future. We
have tested different combinations of parameters to create the three scenarios
investigated in this RIT-T assessment such that they cover a wide range of future states
of the world and net benefits, and are generally aligned with those adopted by AEMO in
the ISP.

We also conducted sensitivity analysis on gas price assumptions and other key variables.
While we acknowledge that there are other assumptions that may have an impact on the
estimates of net benefits, we believe that the scenarios investigated cover a sufficiently
broad range of outcomes and cover a reasonable range of net benefits to give confidence
in the overall outcome.
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4.3.7 Augmentation technical report should be sought from AEMO

Epic Energy submitted that AEMOOs augmentation te
well before the PACR.

Under the NER, AEMO is required to publish an augmentation technical report in relation
to a proposed investment that will have a material inter-regional impact. The options
considered in this report are expected to have a material inter-regional impact and we
intend to request the augmentation technical report from AEMO ahead of publication of
the PACR.

We al so note that the f i ndautnomssofdhis PADRMOGs | SP

4.4 Specific comments on RIT-T analysis

4.4.1 Inclusion of intra-regional transmission costs

Three submissions called for the inclusion of all intra-regional augmentation costs in the
RIT-T analysis, ie, the cost of associated network augmentation within each jurisdiction
that is not directly associated with interconnector construction. Specifically, Energy
Infrastructure Australia, Delta Energy and Snowy Hydro all noted that the RIT-T
interconnector options should include the cost of any network augmentations that would
be required to deliver interconnector capacity. ’” Snowy Hydro called for these costs to be
transparently presented in the PADR. ™

We have included all associated intra-regional network augmentation costs in the RIT-T
analysis. The costs of each option (both interconnector and intra-regional costs) are set
out in section 9.1.

4.4.2 Valuing the impact of outages on customers

Business SA submitted that when ElectraNet assesses the costs of potential future
outages, it should take into consideration that costs depend on the time of day: °

6éwhen ElectraNet is assessing costs related to
also consider that the range of costs will depend on the time of day, which is

particularly relevant for South Australia given the state-wide blackout occurred

towards the end of the working day. 0

T Ell, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 6; Delta
Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 3 February 2017, p 3;
Snowy Hydro, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 20 February 2017,
p 4.

78 Snowy Hydro, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 20 February 2017,
p 1.

79 Business SA, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 1 March 2017, p 3.
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The Australian Energy Council suggested that the value of customer reliability estimates
resulting from the AEMC and Reliability Panel review into the System Restart Standard,

undertaken in 2016 shoul d b eundesgend atranspamotd e | | i
and rigorous review process th¥ough the AEMC

We have assumed a VCR value in estimating the value of USE of $35/kWh, in line with
AEMOO6s st aRedtimates. A¥discussed in section 2.1, the introduction of various
state and NEM-wide reliability requirements since the publication of the PSCR means that
the focus of the system reliability and system security benefits of this RIT-T no longer
depend on a reduction in the likelihood of an outage. As a consequence, the value of VCR
adopted for the RIT-T assessment is not a key factor in the assessment.

443 Importance of considering investment to meet future challenges

AEMO supported ETmadss, and eansidsred R [toTbe an appropriate
response to emerging system resilience challenges relating to South Australia energy
mix.8t

S A C O MBreésdhat it is imperative to assess long term options to manage a changing
anddynamic el ect r iscuigtgye sg y&etteiNabacdnsiddd the potential
consequences of a new interconnector on existing SA generators, and carefully review
the location of the interconnector in light of stated renewable energy targets and planned
coal generation closures in Victoria.&?

Snowy Hydro questioned the need for a large scale augmentation, such as an
interconnector, in light of declining demand: #

In recent years we have witnessed further absolute declines in demand across all
NEM regions with the exception of Queensland. There is no concrete evidence that
the recent history of declining demand will plateau and recover. Should these
changes in demand persist, it calls into question the need for further substantial
capital expenditure on large scale transmission augmentations.

Snowy Hydro advocated for the use of most recent demand forecasts in the RIT-T, and
posited that declining demand may continue. &

The RIT-T assessment for the PADR has taken into account different assumptions relating

to a continuation of low demand outcomes, and has adopted demand assumptions that
are consistent with AEMO&6s forecasts. The
alternative demand outlooks have been found to be not material in the context of the
overall assessment outcomes.
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Australian Energy Council, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,
27 February 2017, p 6.

AEMO, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 1.
SACOME, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 1 March 2017, p 1.
Snowy Hydro, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 20 February 2017,
p 3.

Snowy Hydro, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 20 February 2017,
p 3.
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The RIT-T assessment has also taken into account differences in emissions policies and
potential renewable energy targets going forward. It has also reflected different
assumptions in relation to future generation retirement, particularly the timing of the
retirement of gas generation in South Australia.

444 Need to address uncertainty of long-lived interconnector assets

We received several submissions that noted the risks associated with a long-term
investment such as an interconnector in the face of future uncertainties.

For example, SEA Gas noted that the NEM is experiencing unprecedented changes,

which 6creates enormous uncertainty as to |iKk
inwhichlong term investment decisions % 8HAIGas a Ve
further noted that interconnectors Oinvol ve

i mpl ement and requiré | ong payback periods. o

Business SA noted that the economic life of a future interconnector could be compromised
by emerging technologies and called for ElectraNet to ensure that these financial risks
would not be passed on to South Australian electricity users.®’

Engie highlighted in its submission that constructing an interconnector, a 30-plus year
investment requiring large amounts of money, would lock South Australian consumers into
a long-term cost that, given future uncertainties, may not achieve its stated needs. %

The Australian Energy Council suggested that, due to high levels of uncertainty, multiple
future scenarios should be considered ideally through a probabilistic and risk adjusted
method, such as a Monte Carlo simulation. 8°

Business SA queried whether ElectraNet was considering that future interconnectors may
have shorter economic lives than those previously constructed, due to a higher asset
redundancy risk. ®°

We agree that there are significant risks associated with a long term investment, such as
an interconnector. However, it is also clear that currently the sector is in transition, and
there are even more significant risks in taking no action to support this transition. There is
widespread recognition that increased grid connection has a key role to play in that
transition.

The ISP that has been prepared by AEMO, confirms that a new interconnector between

South Australia and New South Walesisan i mportant el ement of t|
NEM and as one of its immediate priorities that would deliver positive net market benefits

as soon as it can be built.

8 SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017,
pp 1-2.

8 SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 2.

87 Business SA, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 1 March 2017, p 3.

88 Engie Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 3 March 2017, p 2.

8 Australian Energy Council, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,
27 February 2017, p 1.

9% Business SA, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 1 March 2017, p 3.
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Future uncertainties have been incorporated into the RIT-T modelling via the adoption of
scenario analysis, reflecting a wide range of potential outcomes across the key drivers of
market benefit for the investments being considered i and in particular gas prices. The
modelling presented in this PADR indicates that the preferred option is robust to the
scenarios considered.

We have undertaken sensitivity analysis to better understand the drivers of net benefits to
identify the option that is robust to different future changes in the market, and ideally offers
positive net benefits under al/l reasonabl e s

4.4.5 Assessment against O6do nothingto

Powerlink suggested that network options and network support alternatives should be
assessed against @& 6do nothingd option.

In this RIT-T, ElectraNet has compared options with how the market would develop in the

absence of a new interconnector or network support. In particular, it has considered
several al toetrhniantgiév es coednoarni os, which vary in t
gas price, demand levels and emissions targets.

4.5 Feedback on the market modelling approach

This section summarises a range of points raised in submissions regarding the market
modelling approach adopted.

45.1 Uncertainties when modelling benefits and costs

We received submissions from SEA Gas and Kimberly-Clark that suggested changes to
assumptions included in modelling.

SEA Gas and Kimberly-Clark suggested changes to gas price assumptions. SEA Gas
submitted that gas price assumptions taken from AEMO do not represent the full range of
potenti al outcomes, that there was scope for
described in the Market Modelling and Assumptions Report.®? Kimberly-Clark called for
sensitivity analysis for higher and lower gas prices. ® Furthermore, Snowy Hydro
requested that ElectraNet models a range of sensitivities for the differential between gas

prices in South Australia and other NEM regions, to ensure that benefits of the
interconnector remain if the gas price differential narrows.

91 Powerlink, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 28 February 2017, p 1.
92 SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, Attachment, 27 February

2017, p 3.

9 Kimberly-Clark, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,1 February 2017,
p2.

94 Snowy Hydro, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 20 February 2017,
p 4.
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SEA Gas suggested that a wider range of forecast energy demand should be adopted,
due to difficulty of accurately forecasting demand. °®* SEA Gas also suggested that potential
changes to the supply demand balance resulting from, for example, the retirement of
Hazelwood and notional capacity reserves in jurisdictions outside South Australia, should
be considered. %

SEA Gas took issue with the WACC we proposed to use as the discount rate in the NPV
assessment and suggested that the upper estimate should be substantially increased,
unless another form of protection, such as a cap on allowable regulatory return, would
apply. ¥

In response to these submissions, we have widened the assumed high and low forecasts
for gas prices in the assessment, compared with those adopted by AEMO.

In particular,t he o6 hi gh® s c @asarice assumption bf $3156/6J hagher than

the AEMO Neutral forecast and the low scenario reflects a gas price of $7.40/GJ (based

on expert advice from EnergyQuest), wh@ax h i s
Statement of Opportunities (GSOO).

In addition, uncertainty with regards to demand has been captured through the high,
neutral and low scenarios which adopt high, neutral and low AEMO demand forecasts
respectively.

We have not revised the WACC used as the discount rate in the NPV assessment.

The preferred option is robust and remains the preferred option across a wide range of
future scenarios and sensitivity tests.

45.2 Assessment of option value

We received submissions from Ell, Epic Energy and SEA Gas that queried how the
RIT-T will account for the option value of proposed solutions. 8 Ell requested that
ElectraNet outline its approach to calculating the economic value of flexibility/ optionality
with respect to delivery of projects.®®

We do not consider that there is materially more (or less) option value between the credible
options investigated, given the primary benefit of new interconnection is derived
immediately from avoided fuel costs.

9% SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, Attachment, 27 February

2017, p 4.

SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, Attachment, 27 February
2017, p 4.

SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, Attachment, 27 February
2017, p 5.

Ell, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 2; Epic
Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 6;
SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, Attachment, 27 February
2017, p 8.

Ell, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 2.

96

97

98

99

AElectraNet

electranet.com.au

Page 47 of 98




SOUTH AUSTRALIA ENERGY TRANSFORMATION PADR 29 JUNE 2018

Therefore, we have not applied real option valuation techniques to explicitly model any
60 0pt i o becauseldaing o is a computationally intensive task that is unlikely to have
a material impact on the relative ranking of options, or whether they deliver positive net
benefits.

45.3 Treatment of state-based renewable energy targets
Several submissions raised the inclusion of renewable energy targets in the modelling.

Many submissions were supportive of the inclusion of renewable energy targets in the
modelling. The Clean Energy Finance Corporation noted that recent recommendations by
COAG require a RIT-T to include the potential benefits under carbon abatement and
renewable energy policy. 1 Powerlink suggested that the range of scenarios for testing
the options should include potential state based renewable energy targets. % Delta
Energy submitted that the base case should include the impacts of the RET, an Emissions
Intensity Scheme, and carbon policy targets at federal and state levels. 12

Several submissions noted the uncertainties associated with future renewable energy
target schemes. The Australian Energy Council and TransGrid noted the high degree of
uncertainty around state based renewable targets, as they are subject to change. %3 SEA
Gas raised concerns about how ElectraNet was incorporating emissions policies into the

model | i ng, noting that renewable energy targ

andgeneration mix, and that ElectraNet had
energy target in the modelling. 1%

Submissions also provided suggestions about how ElectraNet should approach modelling
these schemes in the RIT-T. For example, Delta Energy suggested that the most likely
carbon abatement mechanisms would be the Emissions Intensity Scheme, due to its low
cost and minimal impact on system security. 1% The South Australian Chamber of Mines
and Energy suggested that the RIT-T should conducti t s assessment of
stated renewabl ¥ energy targets. 0

SEA Gas, submitted that proposed state based renewables targets should be considered
in analysis. 1 Tr a n s G rdnsidersdthat transmission investment foreshadowed in
response to VRET is uncertain and should not be assumed for the purpose of option
eval uation. o

100 Clean Energy Finance Corporation, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,
27 February 2017, p 1.

101 powerlink, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 28 February 2017, p 2.

102 Delta Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 3 February 2017,
p 2.

103 Australian Energy Council, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,
27 February 2017, p 8; TransGrid, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,
27 February 2017, p 6.

104 SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, Attachment, 27 February
2017, pp 4 and 7.

105 Delta Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 3 February 2017,
p2.
106 SACOME, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 1 March 2017, p 1.

107 SEA Gas, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, Attachment, 27 February
2017, p 4.

108 TransGrid, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 6.
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Our modelling in this RIT-T is aligned with the assumptions adopted by AEMO in the ISP,
and assumes that the VRET and QRET policies are delivered in full.

We also consider that implementation of the National Energy Guarantee (NEG) will not
materially affect the results of the market modelling. This is based on the details released
supporting the assumption that the NEG will deliver emissions reductions in line with the
COP21 Paris commitments and that the reliability guarantee component of the NEG will
deliver outcomes consistent with system security and reliability requirements.

454 Carbon pricing

We received several submissions with various suggestions for future carbon price
assumptions.

Delta Energy submitted thatthe RIT-T b as e c¢ as ackmwladgelthe likéildood of
a carbon pricing scheme implemented within the medium term...6'°° While Snowy Hydro
suggested that it would be reasonable to model scenarios with zero carbon price after the
Emission Reduction Fund is schedules to close in July 2020. 1%°

Business SA requested that ElectraNet explain its methodology for adopting a carbon
emissions penalty factor of $100/t CO,.'*! To clarify, we have not adopted an emissions
penalty factor in the modelling, but rather have applied a mandatory constraint on
emissions in line with the target level adopted in each scenario. No such constraint is
applied for the Low case, which assumes no emissions reduction target is in place. This
approach is in line with the approach adopted by AEMO.

El ectraNetds modelling has assumed c oimid i
central case. Enforcing compliance with COP21 Paris Agreement within the modelling
gives rise to least cost abatement outcomes that are approximately equivalent to the
adoption of a national emissions trading scheme with the Paris Agreement as its target
emissions level.

455 Cost of alternative technologies

Kimberley Clark raised concerns that assumptions regarding the future cost and uptake
of alternative technologies might be too conservative. Specifically, it suggested that
predicted battery storage costs should be lowered, and noted that forecasts of solar PV
price and volume have consistently underestimated outcomes.**?

109 Delta Energy, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 3 February 2017,
p2.

110 Snowy Hydro, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 20 February 2017,
p 4.

111 Business SA, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 1 March 2017, p 3.

112 Kimberly-Clark, Submission in relation to South Australian Electricity Transformation RIT-T PSCR,1 February 2017,
p 2.
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We note that AEMO has substantially reduced its assumptions in relation to future
technology costs in its ISP assessment. We have assumed alternate technology costs in

this PADRt h a't are consi slowvem$P assuniptionsAaBdvhav@ sested a
further reduction in costs a3 Theassumptodfsmadae o611 o
in relation to future alternative technology costs were not found to be material in the overall
assessment outcomes.

45.6 Transparency of modelling

We received submissions from EIll and Snowy Hydro that called for transparency in the
modelling process, to ensure that stakeholders can verify the robustness of results. 113 Ell
requested that power flow modelling assumptions and information about the adequacy of
the network are made explicit, while Snowy Hydro requested the details of modelling
assumptions and sensitivities be published. 114

A network support proponent requested more clarity around the basis on which the first-
pass options will be screened and determined, including what criteria are used and how
ranking will be undertaken, and the time horizon being modelled in the scenarios.

A confidential submission requested that ElectraNet provides clarity on the consistency of
thisRIT-T and AEMOG6s annual Nati onal Transmissio
regard to process and assumptions. It also requested that ElectraNet provides clarity on

how it is dealing with the introduction of new fast-start plants, which could provide ancillary

services and energy services after a contingency.

We understand the importance of transparency in the RIT-T process and have
endeavoured to release all the information necessary for stakeholders to assess the
robustness of the modelling results.

We note that a market modelling report is being released alongside this PADR, which
provides further details on the modelling undertaken for this PADR. We have also
addressed consistency of the RIT-T assessment with AEMOG6s | SP.

113 Ell, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 5; Snowy
Hydro, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 20 February 2017, p 2.

114 Ell, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 27 February 2017, p 5; Snowy
Hydro, Submission in relation to South Australian Electricity Transformation RIT-T PSCR, 20 February 2017, p 2.
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5. Four credible options have been assessed for this RIT-T

We have investigated variants of four credible options as part of this RIT-T assessment,
comprising options involving new interconnectors to the three neighbouring NEM states,

as well as al ocal Sout h Aunstterracloinannecd mo® opti on.
summarised in Table 4.

Table 417 Summary of the four credible options assessed in this RIT-T

Annual Notional Maximum
Distance Capital cost contract Capability (MW)
(km)1® ($bn)ie cost New

($m) i e interconnector

MNon-i nt er cooptioact or 0

Overview

Option AT Least cost
non-interconnector option

in SA NA i 130 650 I

An interconnector to Queensland

Option B 7 HVDC from

T 117
north SA to Qld 1,450 1.8 i 750 700

New South Wales interconnector options

Option C.17 New DC
link from Riverland SA to 370 0.8 ) 750 300
NSW (6Murrayl

Option C.27 275 kV line
from mid-north SA to

Wagga Wagga NSW, via 920 1.0 | 750 600
Buronga

Option C.37 330 kV line

from mid-north SA to 920 14 i 750 800

Wagga Wagga NSW, via
Buronga

Option C.3i 7 330 kV line

from mid-north SA to

Wagga Wagga NSW, via = 920 15 i 750 800
Buronga, plus series

compensation (or similar)

Option C.47 330 kV line
from mid-north SA to
Wagga Wagga NSW, via
Darlington Point

910 1.3 T 750 800

115 All distances are approximate.

116 All options are based on a preliminary design have been designed and costed, to be consistent with the relevant
Australian Standards.

117 The increase in capacity from the base case for all interconnector options is due to the additional transient stability
provided due to the series compensation of the South East to Tailem Bend lines and the connection of the new
interconnector

AElectraNet

Page 51 of 98 electranet.com.au




SOUTH AUSTRALIA ENERGY TRANSFORMATION PADR 29 JUNE 2018

Annual Notional Maximum

Overview Distance Capital cost  contract Capability (MW)

(km)*® ($bn)1e cost New
($m) hieywood interconnector
Option C.57 500 kV line
from Northern SAto east = 1,200 2.9 ) 750 1,000

NSW
A new interconnector to Victoria

Option DT 275 kV line
from central SA to 420 1.2 ) 750 650
Victoria

Option Di i 275 kV line
from central SA to
Victoria plus series
compensation (or similar)

420 12 T 750 650

All network options also include a Wide Area Protection Scheme (WAPS) to prevent
cascaded tripping of the new interconnector and the Heywood interconnector following
non-credible loss of either one.

In the market modelling, combined interconnector limits have been applied to ensure that
the loss of either interconnector will keep the remaining interconnector intact. The scope
of the WAPS will be different to the recently deployed SIPS in that the current scheme is
focussed on managing the loss of multiple generators in South Australia, to prevent
separation from the NEM.

Since the PSCR was released, ElectraNet has undertaken a detailed pre-screening
assessment of potential credible options, including a variety of possible interconnector
routes and capacities!'®. The outworking of this process has been to refine the list of
credible interconnector options from that presented in the PSCR.

In short, the key findings from the pre-screening assessment are as follows:*°

1 overall, any new interconnector needs to be similar in size to the Heywood
interconnector (ie, 650 MW), to be able to cater for the loss/ tripping of the new
interconnector'?° i this led to the majority of the interconnector options being assumed
to be between 600-800 MW, wi t h t he exception of t he
(Option C.1);

W E]l ectraNet 6s appr oa c iscreerng was seeout in thé& supplgmentary Market Maglelling Approach
and Assumptions Report released 21 December 2016, see: ElectraNet, South Australian Energy Transformation
RIT-T: Market Modelling Approach and Assumptions Report, 21 December 2016, pp. 9-13.

119 gpecifically, the PSCR included four high-level interconnector options determined primarily by route 7 ie, in the PSCR:
Option 1 related to a new line from central SA to Victoria; Option 2 related to a new line from mid-north SA to NSW;
Option 3 related to a new line from Northern SA to NSW; and Option 4 related to a new line from Northern SA to
Queensland.

20 n effect, this assumes that both interconnectors would b
potentially operate these as if they are not protected i doing so, would increase the market benefits but also introduce
an unserved energy risk.

121 The exception is Option C.5, which has been included to further investigate a 500 kV line (from northern South
Australia to eastern NSW).
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i for interconnection to Queensland, the long distance dictated the use of HVDC as the
preferred transmission technology (as opposed to HVAC), even with the added
expense of DC terminal stations, due to its expected lower cost overall;

9 for new interconnection to New South Wales:

- capacity limits of 275 kV and 330 kV lines mean that a line of one of these voltages
from northern South Australia to Mount Piper in New South Wales was considered
to not be technically feasible at any cost; and

- aDC line from northern South Australia to east NSW was considered to be highly
inflexible and expensive to connect/ cut into;

9 for new interconnection to Victoria:

- expanding the existing Heywood interconnector was ruled out since it would not
provide any additional benefits in terms of system security due to lack of
diversification;

- HVDC technology would be significantly more expensive than HVAC for similar
capacity over the relatively short distance, and would not provide commensurately
greater market benefits; and

- new HVAC lines of capacity greater than 275 kV (ie, 330 kV or 500 kV) would not
deliver additional market benefits commensurate with their additional costs i in
particular, the increase of voltage levels to 500 kV would come at a much higher
cost, and the assessment shows that the higher capacity would not be able to be
utilised (the inclusion of a 500 kV option to New South Wales in this RIT-T
assessment also demonstrates this).

We also considered the staging of investment for all interconnector options as part of the
pre-screening exercise. Key conclusions from this assessment were that:

1 itis uneconomic to partially build HVAC lines, eg, string one side of double circuit line
initially i in particular, the additional cost to string both sides initially is only marginally
more expensive than the initial cost of stringing one-side (the logistics of live-line
stringing a second line would also be more complex, and have a significant cost); and

1 while there may be initial savings in converter costs from building to HVDC
transmission systems as monopole initially (and augmenting to bi-pole in the future),
the significant distance involved for the Queensland option (Option B) means that
overall a staged option would come at a higher cost.

The credible options assessed are illustrated in Figure 1 below.

AElectraNet

electranet.com.au

Page 53 of 98




SOUTH AUSTRALIA ENERGY TRANSFORMATION PADR 29 JUNE 2018

Figure 17 Overview of the options (and variants) assessed!??
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A ‘least-cost” non-network H .|
option, comprising a range A Maunt Piper.
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= Murraylink transferring H
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*  Minimum load control H Victoria inferconneclor

We chose start and end locations for each interconnector option on the basis of minimising
the total line lengths required to be built, and to ensure that the assumed connection points
have sufficient deeper intra-regional network capability to carry the full capability of the
interconnector, under typical conditions.

Under all new interconnector options, existing inertia constraints on the Heywood
interconnector are assumed to be removed. The interconnection between South Australia
and the rest of the NEM under the new interconnector options is designed and operated
to withstand the non-credible loss of the Heywood interconnector (and vice versa). A
shortage of inertia will therefore only occur if a NEM-wide shortage were to occur, which
is not a factor influencing the outcomes of this RIT-T.

We received 18 submissions on the PSCR from network support proponents. These
submissions helped us shape a standalone non-interconnector option (Option A) in the
RIT-T assessment. ElectraNet engaged engineering consultants Entura to provide
technical advice on how network support technologies could assist, particularly in relation
to providing system security, and in identifying an optimal standalone non-interconnector
option.

Each of the four credible options, and their variants, are outlined in-detail in the sections
below.

122 Interconnector routes shown on this figure are only indicative (straight-line) and have been included for illustrative
purposes. The figure shows major transmission lines in the NEM, but does not delineate between the capacity of
these lines for ease of exposition.
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5.1 Option A: Non-interconnector option

The PSCR included a generic non-interconnector option, which outlined how network
support options could be utilised to help address the identified need. We invited
submissions from potential network support proponents to help further refine this option
for the purposes of the RIT-T assessment. We received 18 submissions on the PSCR
from network support proponents.'#

Since the PSCR submissions were received, the following exogenous events have had a
direct impact on the composition of non-network components making up any non-
interconnector solution:

9 the development of the Hornsdale 100 MW battery

9 the conclusion of the AEMC Emergency frequency control schemes Rule change in
March 2017 1 the key implication being that a SIPS is currently being implemented in
South Australia to comply with the new requirements; and

9 the conclusion of system security rule changes by the AEMC (ie, system strength and
inertia), which resulted in a system strength gap being declared i and the subsequent
expedited implementation by ElectraNet of a synchronous condenser solution to meet
this gap, that is expected to be in operation by 2020. We have assumed a six high
inertia synchronous condenser solution in the base case to meet this gap.

ElectraNet engaged engineering consultants Entura to provide technical insight into how
network support technologies could assist, given the submissions received and taking into
account these external changes, and to develop a least cost non-interconnector solution
for inclusion in the RIT-T assessment.

The non-interconnector option has been scoped to prevent a system black event that
would likely occur from a loss of the existing Heywood interconnector as the initiating
event.

The key components of the least cost non-interconnector solution considered in this
PADR, and the aggregate average annual cost of this solution (under the central scenario)
are set out in Table 5.

123 A summary of submissions can be found in Section 4.
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Table 57 Non-interconnector option components

Average
Component . . .
P annual Capital cost Operating  Available

(Network support contract cost  ($m) cost ($m)  from
agreement) ($m)

Pumped Storage (Port
Augusta)

Osborne cogeneration

Solar thermal at Davenport
BESS i Tailem Bend

Murraylink (Transfer of FCAS)

BESS (location to be
determined)

Minimum load control

Total combined cost $130 3.0 1.0 2020-23

The majority of the non-interconnector option components would be procured by
ElectraNet under a network support contract (to be recovered as a regulated cost pass
through), and would not involve any direct operating and capital expenditure associated
with that component. The exception is the installation of minimum load control to enable
the control of solar PV installations, which would be directly invested in by ElectraNet.

Further detail on each of these elements is presented in the Entura report, which is being
released alongside this PADR. Key outcomes of the Entura report are as follows:

1 The non-interconnector option does not meet the defined minimum system
performance levels under all conditions. While full compliance with the minimum
performance requirements is technically feasible Entura does not consider the
additional cost of supports provides sufficient value. That is, the standards achievable
through a second interconnector are not always exactly replicable by a single
interconnector coupled with supports.

1 Although gas fired power stations may not remain economically viable, it is assumed
that the current fleet (or equivalent) will remain available for the planning horizon of
this study. This is necessary to make the South Australian island operable under all
circumstances.

1 The continued growth in rooftop PV installations is leading to the minimum grid
demand approaching zero in the mid-2020s. Without an additional interconnector,
future rooftop PV installations will have to be controllable in order to disconnect them
when operating as an island. To enable this, policy changes may be required.

The above outcomes indicate that the non-interconnector solution includes a number of
risks and uncertainties that have not been fully accounted for in this PADR assessment.
To fully account for these factors the cost of this option would increase further.
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5.2 Option B'i HVDC from northern SA to Queensland

Option B involves a high capacity HVDC interconnector between South Australia and
Queensland and is assumed to provide 700 MW of capacity. The indicative path is
assumed to be between Davenport in South Australia, crossing into New South Wales
and connecting with the Queensland network at Western Downs. This path would be
around 1450 km in length.

The key components of this option are as follows:
a new VSC bi-pole from Davenport 275 kV to Western Downs 275 kV;
HVDC converters;

1
1
1 HVDC lines; and

1 Converter transformers.

Strong connection nodes at both ends means that there would be reduced risk of
constraints over the interconnector under Option B compared to the New South Wales
interconnector options (with the exception of C.4 and C.5).

Capital costs for this option are estimated to be in the order of $1,790 million. Construction
is expected to require 2-3 years, with commissioning possible by the end of 2023, subject
to obtaining necessary environmental and development approvals.

We note that HVDC options are a lot more expensive than HVAC equivalents for short to
medium distance interconnections due to high converter station costs, but are more
economical for higher capacities and longer distances. As outlined at the start of this
section, the pre-screening assessment undertaken after the PSCR found that the distance
considered for Queensland interconnection is so great that HVDC is the preferred
transmission technology (as opposed to HVAC), even with the added expense of HYDC
terminal stations.

5.3 Option Ci New interconnection between South Australia and NSW

5.3.1 Option C.17 New DC link from Riverland SAt o NSW (6Murraylink 26)
Option C.1 involves constructing a new DC link from the Riverland region in South
Australia to New South Wales, which would be similar in route and capacity to the existing
Murraylink, and so has been tited6 Mur r ayl i nk 206.

In particular, Option C.1 would involve a new link with cable and overhead sections that
would connect between Berri in South Australia and Buronga in New South Wales.*?* This
link would be around 370 km and is assumed to provide 300 MW of capacity.

The key components of this option are as follows:

9 A new double circuit 275 kV transmission line between Robertstown and Berri;

124 We note that the existing Murraylink interconnector run from Berri to Red Cliffs in Victoria, which is around 20 km
south of Buronga.
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T 275/132 kV transformer substation located near Berri, with a 132 kV connection to
Murrayin k 6s western ter minal at Monash; and

1 AnewDC link (Murraylink 2) with cable and overhead sections would connect between
Berri in South Australia and Buronga in NSW.

Option C.1 is the lowest capacity option of all interconnector options assessed and is
expected to provide 300 MW of new interconnection capacity.

Option C.1 has been informed primarilybyEner gy I nfrastructure | nve
to the PSCR. In particular, this submission raised that it included a contingent project for
duplication of Murraylink as part of the most recent revenue proposal submitted to the

Australian Energy Regulator (AER) (which includes 275 kV circuits from Robertstown to

Berri, and HVDC link to Buronga, then through to Darlington Point).1?°

Capital costs for this option are estimated to be in the order of $810 million. Construction
is expected to require 2 years, once all project approvals have been obtained, with

commissioning possible between 2022 and 2024, subject to obtaining necessary
environmental and development approvals.

5.3.2 Option C.271 275 kV line from mid-north SA to Wagga Wagga in NSW, via Buronga
Option C.2 involves constructing a new 275 kV line from the mid-north region of South
Australia to Wagga Wagga in New South Wales. The indicative route investigated runs
approximately 920 km from Robertstown in South Australia via Buronga in New South
Wales and through to Wagga Wagga. This option is assumed to provide 600 MW of
capacity.

The key components of this option are as follows:

a 275 kV double circuit line from Robertstown to Buronga;

275/220 kV transformation at Buronga;

a new single circuit line 275 kV line from Buronga to Darlington Point;

a 275/330 kV transformer at Darlington Point;

a new 330 kV single circuit line from Darlington Point to Wagga Wagga; and

= == =4 =4 = -2

275 kV Phase Shifting Transformers126 (PSTs) at Buronga.

Option C.2 is the smallest capacity of all the HVAC interconnector options assessed and
is expected to provide 600 MW of new interconnection capacity.

125 In its Final Decision, the AER accepted this project as a contingent. See: AER, Murraylink transmission final
determination 20181 23, Overview, p. 22. Stage 3 has not been assumed. Including stage 3 would see this option be
higher cost and lower capacity that option C.2.

126 phase Shifting Transformers (PSTs) are devices to control the flow on the new interconnectors, as the new
interconnectors have a higher impedance compared to then Heywood Interconnector flow path, and therefore
inherently will not be able to share much power across the interconnectors
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Capital costs for this option are estimated to be in the order of $1,040 million. Construction
is expected to take 2 years, once all project approvals have been obtained, with
commissioning possible by the end of 2023, subject to obtaining necessary environmental
and development approvals.

5.3.3 Options C.3 and C.3i 7 330 kV line from mid-north SA to Wagga Wagga in NSW
Option C.3 involves constructing a new 330 kV line from the mid-north region of South
Australia to Wagga Wagga in New South Wales, via Buronga. As with Option C.2, the
indicative route investigated runs approximately 920 km from Robertstown in South
Australia via Buronga in New South Wales and through to Wagga Wagga. This option is
assumed to provide 800 MW of capacity.

The key components of this option are as follows:
a new 330 kV double circuit line from Robertstown 330 kV to Buronga 330 kV;
a new 330 kV double circuit line from Buronga to Darlington Point;

a new single circuit 330 kV line from Darlington Point to Wagga Wagga;

new 275/330 kV transformers at Robertstown;

= = =24 =4 =2

new 330 kV Phase Shift Transformers at Buronga; and
1 anew 330/220 kV transformer at Buronga.

The key difference between this option and Option C.2 is the higher capacity of the new
lines (ie, 330 kV rather than 275 kV).

Capital costs for this option are estimated to be in the order of $1,440 million. Construction
is expected to require 2 years, once all project approvals have been obtained, with
commissioning possible between 2022 and 2024, subject to obtaining necessary
environmental and development approvals.

Option C.3i is a variant on the above option that also includes 50% series compensation
between Robertstown and Buronga, to reduce constraints that would otherwise occur on
the combined capacity of the existing Heywood interconnector and a new
interconnector.?” This increases the effective capacity across both interconnectors from
around 1,150 MW to 1,300 MW. This option would cost an additional $40 million over
Option C.3, but would not alter the above investment timing.

5.34 Option C.4 7 330 kV line mid-north SA to Wagga Wagga NSW, via Darlington Point

Option C.4 involves building a new interconnector of the same capacity as Option C.3 (ie,
330 kV) from the mid-north region of South Australia to Wagga Wagga in New South
Wales. This option is assumed to provide 800 MW of capacity.

127 The exact nature of the configuration of this option will be refined. Series compensation has the potential to restrict
the connection of renewable generators to this path which will directly impact on the benefits of this corridor.
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