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Copyright and Disclaimer

The purpose of this document is to provide information about ElectraNet's assessment of the
transmission systembs | ikely capacity to meet de
It also provides information about EI ect r aNet 6s intended pl ans fo
transmission network. This document is not to be used by any party for other purposes, such as

making decisions to invest in further generation, storage, transmission or distribution capacity.

This document has been prepared using information provided by, and reports prepared by, a

number of third parties.

Anyone proposing to use the information in this document should independently verify and check
the accuracy, completeness, reliability and suitability of the information in this document, and the
reports and other information relied on by ElectraNet in preparing it.

This document contains certain predictions, estimates and statements that reflect various
assumptions concerning, amongst other things, economic growth scenarios, demand forecasts

and developments within the National Electricity Market. These assumptions may or may not
prove to be accurate. The document al so contai nc
Those plans may change from time to time and should be confirmed with ElectraNet before any

decision is made or action is taken based on this document.

ElectraNet makes no representation or warranty as to the accuracy, reliability, completeness or
suitability for particular purposes of the information contained within this document. ElectraNet
and its employees, agents and consultants shall have no liability (including liability to any person
by reason of negligence or negligent misstatement) for any statements, opinions, information or
matter expressed or implied arising out of, contained in, or derived from, or for any omissions
from, the information in this document, except in so far as liability under any statute cannot be
excluded.

Copyright in this material is owned by or licensed to ElectraNet. Permission to publish, modify,
commercialise or alter this material must be sought directly from ElectraNet.

Reasonable endeavours have been used to ensure that the information contained in this report is
accurate at the time of writing. However, ElectraNet gives no warranty and accepts no liability for
any loss or damage incurred in reliance on this information.
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Purpose of the Transmission Annual Planning

Each year, ElectraNet reviews the capability of its transmission network and regulated connection
points to meet ongoing electricity demand, forecast under a variety of operating scenarios.
ElectraNet works with SA Power Networks, which is responsible for distributing electricity
throughout South Australia, to complete the review. We also take into account outcomes of joint
planning with Powerlink in Queensland, TransGrid in New South Wales, AusNet Services in
Victoria, and the Australian Energy Market Operator (AEMO) in its roles as Victorian Transmission
Planner and National Transmission Planner (Appendix A).

El e ct r asdeermadagement, planning and forecasting processes align with the applicable
regulatory requirements (Appendix B).

This report meets the requirements of the National Electricity Rules, and in doing so presents the

out comes of the annual planning review and forec
current capacity and how we think this may change in the future (Appendix C). The report covers

a 10-year planning period (1 July 2018 to 30 June 2028) and identifies potential network capability

limitations and possible solution options.

The report provides information on:

the changing energy system (Chapter 1)

national transmission planning (Chapter 2)

demand forecast for the next 10-year period (Chapter 3)
constraints that impact South Australia (Chapter 4)

demand management and connection opportunities (Chapter 5)
recently completed, committed, and planned projects (Chapter 6)
transmission network development plans (Chapter 7)

control schemes (Chapter 8).
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The report does not define a single specific future development plan for the South Australian
transmission system, rather it is intended to form part of a consultation process to ensure efficient
and economical development of the transmission network to meet forecast electricity demand
over the planning period. Decisions by ElectraNet to invest in the South Australian transmission
system will only be made at the time they become needed.

We are committed to ongoing improvement of the Transmission Annual Planning Report and its
value to our customers and industry stakeholders.

We invite feedback on any aspect of this report, from our demand projections and emerging
network limitations to proposed solutions, the planning scenarios considered and the presentation
of information in this report. Your feedback will help us to serve you better and ensure we can
provide a reliable and high quality electricity supply to customers at the lowest long-run cost.
Comments and suggestions can be directed to:

Hugo Klingenberg, Senior Manager Network Development, consultation@electranet.com.au.
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About ElectraNet
El ectr aNet power s peopl eds | i v els and yreliadle

solutions to power homes, businesses and the economy.

As South Australiabés principal Transmission
electricity supply chain. We build, own, operate and maintain high-voltage electricity assets, which
move energy from traditional and renewable energy generators in South Australia and interstate
to large load customers and the lower voltage distribution network.

We also provide consultancy and other services to third parties involved with our high voltage
electricity assets and our one stop-shop service means our clients can entrust us with the end-to-
end delivery and management of electricity infrastructure assets.

ElectraNet is part of the National Electricity Market and maintains close working relationships with
electricity market bodies including the Australian Energy Market Commission, Australian Energy
Regulator, Australian Energy Market Operator and the Essential Services Commission of South
Australia.
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ElectraNet’s network
where it is converted
to higher voltages, for
efficient long-distance
transport to cities and
towns around South
Australia. The voltage is
then lowered so it can
enter the distribution
network or be supplied
directly to some large
industrial customers.

Role of ElectraNet in the electricity supply chain

network, operated

in South Australia by
SA Power Networks,
transports low-voltage
electricity to residential
and commercial
customers.

primary point of contact
for residential and
commercial customers.
They coordinate
connections and manage
billing and payments.

electricity supply is
changing. Around one
in three South Australian
homes now combines
the electricity they draw
from the network with
power generated by
rooftop solar panels,
and also contributes
surplus electricity back
to the network.
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Our customers, community and environment

We are committed to genuine engagement with electricity customers to provide meaningful
opportunities to improve the value of electricity transmission services in South Australia.

As ElectraNet develops new assets, we engage with local communities and strive to build
productive and lasting relationships.

We recognise the importance of effectively engaging with community stakeholders to minimise the
impact of our infrastructure when we plan, build and operate the electricity transmission assets
that power homes, businesses and the economy.

Our network

South Australiad s e | etcahsmissom hejwork (over page) covers an area of more than
200,000 square kilometres.

This network consists of 5,600 circuit kilometres of transmission lines and underground cables,
together with 91 substations and switchyards, predominantly operating at 132 kV and 275 kV. An
underlying telecommunications network, utilising mainly radio and optical fibre, supports the
operation of the network.
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Executive Summar
South Australiaéswdarlngimagsi anmajor role in the

environment of unprecedented change.

With world-leading levels of intermittent renewable energy compared to demand, South Australia
is at the forefront of energy transformation.

ElectraNet understands the critical importance of system security and reliability as Aust r al i a6
energy supply transitions to a lower carbon emissions future. Our annual planning process has

focussed on ensuring system security and reliability during this time of transition and sought to

pre-empt network obstacles or opportunities, and ensure efficient plans are in place to
accommodate them.

This South Australian Transmission Annual Planning Report summarises the outcomes of this

planning process, including information on the current capacity, connection opportunities, and
emerging | imitations of South Australiabsyeael ect 1
planning period and describes the current network, demand projections, emerging network
limitations or constraints, and information on completed, committed, pending and proposed
transmission network developments.

We also |l ook further ahead, as we c(sk) ariddaional AEMOS
Transmission Network Development Plans, and assess potential major developments over a
twenty-year period.

This report incl udes thethallengeas thatate®o unt dvs pPAaushargigtl @ a 6 s
electricity system. This includes:

1 continuation of a Regulatory Investment Test for Transmission (RIT-T) to investigate the
feasibility of a new electricity transmission interconnector between South Australia and the
Eastern States

1 work that we are doing with the Australian Energy Market Operator (AEMO) to address the
changing requirements for system strength, inertia, and frequency control to manage
system security,

1 continuation of a RIT-T to investigate electricity supply options for the Eyre Peninsula, and

1 commissioning of a grid-scale battery energy storage project to support higher levels of
intermittent renewable energy.

Our network planning considers a wide range of potential future scenarios and developments.
This report is designed to inform stakeholders and help potential users of electricity and
generators to identify and assess opportunities in the SA region of the National Electricity Market
(NEM).

The key planning outcomes in this report are summarised in the table over the page.
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High level summary of key planning outcomes

Planning focus

National
transmission
planning

Existing
interconnector
capacity

System strength
and system
inertia

Connection
points

Market benefit
opportunities

Maximum
demand

Key outcomes

We have published a draft report for the South Australian Energy Transformation
RIT-T, which shows that a new 330 kV interconnector between South Australia and
New South Wales, with a transfer capacity of about 800 MW, is expected to deliver
net market benefits from the early 2020s, with associated reductions in electricity

prices. Thi s wor k has been closely coordinat

The full 650 MW nominal transfer capacity of Heywood Interconnector is expected to
be released in 2018.

At times, transfers over the Heywood interconnector will be limited by other network
constraints. Our Network Capability Incentive Parameter Action Plan includes the
planned implementation of dynamic line ratings, and the planned installation of an
additional 100 Mvar 275 kV capacitor bank at the South East substation to alleviate
forecast congestion on the Heywood interconnector due to voltage stability limits,
providing increased availability of the full capacity.

AEMO has identified a system strength gap (i.e. a fault level shortfall) in South
Australia. We are working with AEMO to develop an appropriate scope for the
installation of a number of synchronous condensers on the transmission network by
2020, to meet South Australian system security needs now and into the future.

AEMO plans to publish a NEM-wide assessment of system inertia adequacy in June
2018. We will work to incorporate any minimum requirements for South Australian
inertia in the synchronous condensers that are needed to meet the identified system
strength needs.

The existing network support arrangement at Port Lincoln expires in December 2018.
ElectraNet will soon complete a RIT-T which is investigating the most cost effective
long-term way of continuing to meet the required reliability level at Port Lincoln, while
considering the possibility of future mining or renewable generation development in
the region.

A new connection point has been forecast by SA Power Networks to be required at
Gawler East in about 2023. Development of this new connection point will occur
subject to the successful completion of a Regulatory Investment Test for Distribution
and receipt of a formal connection request from SA Power Networks.

All other connection points are forecast to remain within design and equipment limits
for the duration of the planning period, unless new large customer connections occur.

A range of market benefit driven projects is proposed to reduce the impact of existing
and forecast constraints and increase the capability of the transmission network,
providing net market benefits. This includes a range of projects to increase the usable
rating of lines and transformers, increase voltage stability limits, and improve power
flows to alleviate congestl9to2022t28 Metwork o r m
Capability Incentive Parameter Action Plan.

We also plan to improve the circuit breaker arrangement at Robertstown, to reduce
significant operational constraints and costs during outages of plant and equipment.

Further network capacity in the Upper North region is needed to supply OZ Mi n e
new and existing mines in the area. We are considering options that would also
provide capacity for potential future developments in the Upper North, for example
additional mine developments or solar farms.

Increased transmission network capacity may also be needed on the Eyre Peninsula if
potential significant load connections occur there in the future.

Elsewhere, maximum demands are forecast to remain at about their present level.

The remainingareasof Sout h Austral i ads atempajectkedtio ss i i
remain adequate to supply forecast maximum demand for the duration of the planning
period.

AElectraNet
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Planning focus Key outcomes

Minimum The minimum demand supplied by the transmission network is forecast to continue to
demand decrease.

A 50 Mvar, 275 kV reactor is being installed at Templers West during 2018 to prevent
voltage levels from exceeding equipment ratings if an unplanned contingency event
was to occur at times of low demand.

Beyond this, the synchronous condensers that are planned to meet the identified
system strength and potential inertia needs are expected to also enable improved
system voltage control.

A further 50 Mvar, 275 kV reactor may need to be installed between 2023 to 2028, to
again prevent voltage levels from exceeding equipment ratings if an unplanned
contingency event was to occur at times of low demand.

Maximum fault Fault levels are forecast to remain within design and equipment limits for the duration
levels of the planning period.

Emergency A new System Integrity Protection Scheme (SIPS) has been implemented to reduce
control schemes the likelihood that an outage of multiple generation units in South Australia will result
in an outage of the Heywood interconnector between South Australian and Victoria.

AEMOG6s Power System Fr eddentfiedya ndeaforupgrading P
the existing SIPS. We are working with AEMO on the scope of works to upgrade the
SIPS to a Wide Area Protection Scheme (WAPS).

Network asset We plan to address the condition of a r
retirements and  transmission network.

de-ratings Significant programs are based on an assessment of asset condition, risk, cost and
performance, and include the replacement of substation lighting and infrastructure,
protection systems, transformer bushings and isolators, and the refurbishment of
motorised isolators, transmission line support systems, insulators, and conductors.

1 Available from https://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Planning-and-
forecasting/Power-System-Frequency-Risk-Review.
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1. A changing electricity system

1.1 Renewable generation development is continuing in South Australia

Driven by renewable energy policies, rapidly evolving technology and changing customer
needs, South Australia has reached world-leading levels of renewable energy penetration
as a percentage of peak demand, through large scale wind generation developments and
rooftop solar photovoltaic (PV) installation.

Renewable energy generation continues to grow, with approximately 51% of energy
generated in South Australia how coming from renewable energy sources, with more
renewable energy generation under construction. Federal and state government policies
are expected to continue to drive further uptake of renewable energy. Overall, the
generation mix in South Australia has changed substantially in recent years (Figure 1-1 and
Figure 1-2).

South Australia has limited interconnection to the rest of the National Electricity Market
(NEM) and so has greater exposure to the system security challenges posed by high levels
of renewable generation, compared other parts of the world such as Denmark, which have
strong interconnection to other large power systems.

For these reasons, the challenges of energy transformation are nowhere more evident or
pressing than in South Australia today.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

20127 13 2013i 14 201471 15 2015i 16 2016-17 2017-18

(forecast)

B Conventional generation W Interstate generation (net interconnector imports) Renewable generation

Figure 1-1: Energy generation patterns have changed significantly in recent years

Source:The Australian Ener 8§ MO)&@BLK South AstralimraHistonicél Market
I nformation Report, and AEMO&6s 2017 South Austral
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= Gas

Wind
= Coal
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Rooftop PV 42.6%
= Others

Figure 1-2: Renewable energy generation from wind and solar rooftop PV has increased significantly
over the last five years

Sour ce: AEMO6s 2017 South Australian Historical M
South Australian Generation Forecasts report

1.2 Future directions and key priorities

It is vital that we continue to engage with customer representatives and other stakeholders
to ensure we understand their experiences, priorities and points of view. This enhances our
ability to plan and evolve the transmission network so it delivers the greatest possible value.

We continue to monitor emerging industry trends and developments and undertake scenario
based planning, and shorter term assessment of emerging system security issues, to inform
our ongoing decision making.

The following directions and priorities are intended to provide guidance on the practical
ways we plan for the future of the network.

1.2.1 The transmission network will continue to play an important role into the future to
support safe, reliable and affordable electricity supply

Directions Priorities

Customers are seeking material electricity price Create a sustainable network for the long term by
reductions seeking to deliver the most cost effective
Customers and stakeholders want ongoing and ~ Solutions for customers

genuine engagement Show leadership in favourably influencing the
Grid maximum demand remains steady delivered price of energy

engagement with customers, consumer
representatives and other stakeholders
Focus on efficiently prolonging asset life
wherever possible and deferring major
replacement while maintaining reliability
Maintain network reliability as safely and
efficiently as possible through a risk-based

Grid supplied energy demand remains flat or
declining

The grid needs to be maintained to deliver
services, efficiently, safely and reliably

The grid needs to support economic growth and
the transition to a low-carbon future
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Directions

Maximum demand driven investment is expected
to be minimal

Network utilisation will continue to fall, placing
ongoing pressure on unit costs

The age and condition of the network will be an
increasing challenge to manage

1.2.2 The ongoing uptake of distributed energy

role of the grid

Directions

Further significant installation of rooftop solar PV
capacity and distribution-connected solar PV
farms is expected, with periods of net zero grid
level demand expected within a decade

The impact of energy storage at a customer level
is likely to be driven initially by government
policies. The emergence of virtual power plants,
which aggregate distributed energy resources,
may have a significant impact on the grid over
the planning horizon

The uptake and impact of electric vehicles by
customers is expected to be modest over the
planning horizon

Distributed energy growth rates are uncertain
and will be driven by customer preferences,
technology costs and policy support

Forecasting technology uptake is challenging
and scenario planning is important to consider a
range of possible futures

Priorities
approach

Retire assets unlikely to be needed in the future
only where economic to do so

Apply accelerated depreciation on a targeted
basis where a clear case exists (e.g. assets no
longer required due to generation closures)

Explore more efficient and transparent pricing
arrangements to promote clarity and stability

Manage any major uncertain network
developments (e.g. to support mining loads) as
contingent projects within the regulatory
framework where appropriate to do so

resources by customers is changing the

Priorities

Actively monitor and respond to trends,
developments and expectations to ensure the
grid is ready to meet the needs of customers as
distributed energy technology is adopted

Plan for emerging technologies in order to
maintain safe, reliable and secure supply under
reasonably foreseeable demand and supply
conditions

1.2.3 The generation mix is changing, creating new challenges for the secure and reliable

operation of the grid

Directions

The withdrawal of conventional generators is placing

a greater reliance on wind generators, other

renewable energy technologies, and interconnectors

The operation of the network is becoming more
complex and challenging

The potential consequences of state-wide outages
after rare interconnector separation events is severe

The transmission network needs to support the

integration of high levels of renewable generation

while maintaining secure and reliable electricity
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Priorities

Develop efficient solutions to maintain a
secure and reliable system with less
conventional generation

Investigate further interconnection
opportunities which enhance benefits to
customers by facilitating market competition,
and supporting competitive, secure and
stable power supplies, and renewable
generation exports
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supply

1.2.4 New technologies are changing the way some network services can be delivered

Directions Priorities

Storage technology is likely to become economic  Continue to investigate the application of grid
in the medium term at a grid scale, offering a scale energy storage and gain experience in the
new potential option to efficiently deliver network  deployment and operation of this emerging
and ancillary services technology

In a flat demand environment, non-network Actively pursue cost effective demand side
solutions and new technologies such as storage  solutions and innovations in the deployment of
can offer more economic alternatives to non-network solutions and new technology
traditional network options Adopt best practice data analytics to improve
Ongoing advances in information technology and  decision making in asset management and
network control systems provide access to a network operation

wealth of 6big datad to

making

1.3 Strategic South Australian transmission developments

ElectraNet is pursuing a number of strategic initiatives to support the energy transformation
that is occurring in South Australia.

1.3.1 Increase interconnection with the rest of the NEM

Increased interconnection within the NEM is vital to achieving affordable and reliable
electricity supplies by harnessing the diversity of available supply across different regions,
while enabling the increasing choice and long-term sustainability valued and desired by
electricity customers.

ElectraNet is progressing the South Australian Energy Transformation Regulated
Investment Test for Transmission (RIT-T) to consider interconnector and network support
options aimed at reducing the cost of providing secure and reliable electricity in the near
term, while facilitating the longer-term transition of the energy sector across the NEM as a
whole to low emission energy sources.

ElectraNet has now published the Project Assessment Draft Report (PADR) for this RIT-T.2

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

A key development since the publication of the Project Specification Consultation Report

(PSCR) in November 2016 has been the development by AEMO of the Integrated System

Plan (I SP) that provides a O6roadmapdé for the t
recommendation of the Independent Review into the Future Security of the National
Electricity Market (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).

2 Available from electranet.com.au.
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ElectraNet considers it essential that the outcomes of the SA Energy Transformation 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 in the | SP as an important el ement of
its immediate priorities that would deliver positive net market benefits as soon as it can be
built.

The SA Energy Transformation 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 the RIT-T, we reflected the assumptions adopted by AEMO in

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

identified by AEMO as part of the ISP, in particular the investments being considered by
AEMOG6s Western Victoria Heandetineaidehtigcatidnot mwigrityat i on
REZs in the Riverland and Murray River areas of South Australia and New South Wales.

In addition to the development of the ISP, there has been a continual stream of other
important changes to regulations and policies since publication of the SA Energy
Transformation PSCR, affecting both the NEM as a whole, and South Australia specifically
(Figure 1-3). These changes have a material impact on both the identified need for the
investment being considered in the RIT-T, as well as the assessment of the costs and
benefits of different options to meet this need.

Figure 1-3: Key policy and regulatory developments since release of the SA Energy Transformation
PSCR
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