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Important Notice

If you are a party other than the Australian Energy Council, KPMG:

e owes you no duty (whether in contract or in tort or under statute or otherwise) with respect
to or in connection with the attached report or any part thereof; and

e will have no liability to you for any loss or damage suffered or costs incurred by you or any
other person arising out of or in connection with the provision to you of the attached report
or any part thereof, however the loss or damage is caused, including, but not limited to, as a
result of negligence.

If you are a party other than the Australian Energy Council and you choose to rely upon the
attached report or any part thereof, you do so entirely at your own risk.

Limitations

The responsibility for determining the adequacy or otherwise of our terms of reference is that of
the Australian Energy Council.

The services provided under our engagement letter (‘Services’) have not been undertaken in
accordance with any auditing, review or assurance standards. Any reference to ‘audit’ and
‘review’, throughout this report, is not intended to convey that the Services have been
conducted in accordance with any auditing, review or assurance standards. Further, as our scope
of work does not constitute an audit or review in accordance with any auditing, review or
assurance standards, our work will not necessarily disclose all matters that may be of interest to
the Australian Energy Council or reveal errors and irregularities, if any, in the underlying
information.

In preparing this report, we have had access to publicly available information. We have relied
upon the truth, accuracy and completeness of any information used by us in connection with the
Services without independently verifying it. The publicly available information used in this report
is current as of March 2018. We do not take any responsibility for updating this information if it
becomes out of date.

This report provides a summary of KPMG's findings during the course of the work undertaken
for the Australian Energy Council under the terms of KPMG's engagement letter. This report is
provided on the basis that it is for the Australian Energy Council and is to be made public only in
accordance with the terms of engagement.

Any findings or recommendations contained within this report are based upon our reasonable
professional judgement based on the information that is available from the sources indicated.
Should the project elements, external factors and assumptions change then the findings and
recommendations contained in this report may no longer be appropriate. Accordingly, we do not
confirm, underwrite or guarantee that the outcomes referred to in this report will be achieved.

We do not make any statement as to whether any forecasts or projections will be achieved, or
whether the assumptions and data underlying any such prospective financial information are
accurate, complete or reasonable. We will not warrant or guarantee the achievement of any such
forecasts or projections. There will usually be differences between forecast or projected and
actual results, because events and circumstances frequently do not occur as expected or
predicted, and those differences may be material.
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FXECUTve summear

The Australian Energy Council (AEC) has asked KPMG to provide advice on long-term market
design principles that support a sustainable energy future for Australia and allow the assessment
of potential market design changes.! We have also been asked to examine various market
mechanisms intended to improve power system security and reliability, and undertake a high
level review of these against the principles.

The nature of the challenge

Decreasing wind and solar technology costs, along with government emissions reduction
policies, are driving the transformation of the Australian electricity sector. The scale of new
investment required through this transition to 2030 is shown in Figure 1. Around $23 billion of
expenditure in generation resources alone is expected to be required in the National Electricity
Market (NEM) and $2 billion in the Western Australian Wholesale Electricity Market (WEM).

Investors, including customers investing in demand-response, require confidence in the market
framework to underpin their decisions. Without confidence, capital for new investment will
require higher returns or not be readily available. Policy uncertainty affects affordability — an
increase in the cost of capital by 1% is estimated to increase the required annual revenue sought
by investors by around 10%.2

Figure 1: New generation investment requirement ($m)3

1,767
786

B Pumped Hydro

4,011 B Natural gas

785
m Wind

M Large scale solar PV
B Solar thermal with

storage

M Battery storage

12,840

' The AEC represents major electricity and downstream natural gas businesses operating in competitive wholesale and
retail energy markets.
2 Based on the difference between a 10% and 11% required return over a 25 year asset life, adjusted for inflation.

3 Australian Energy Council website.
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Market design principles

How do we evolve the current electricity market design to meet these challenges? As the
electricity system incorporates new technologies with different physical and technical properties,
we need to consider how to evolve the market design to reflect these changes and meet the
National Electricity Objective.*

Change in any market is inevitable. What is important is this occurs in a way that is well
understood and provides both investors and customers with confidence to make long term
decisions. A robust market design framework with established and accepted principles is a
necessary part of this.

Our recommended principles for wholesale electricity market design are shown in Table 1.

Table 1: Market design principles

Market design principles

mpetition - . . . - .

Cainmjpeiie Participants responding to market signals in a competitive environment

and market ) :
S tends to promote better outcomes for consumers than centralised planning.

Markets that allocate risk, costs and accountability for decisions to those

ke & e best placed to manage them promote efficient outcomes.

Markets that are technology neutral and do not favour one technology or

Principle 4

mpetitivi .
Cgeupt)reatlitt € business model over another encourage consumer needs to be met at the
Y lowest cost and promote innovation.
Markets that are durable across a range of credible future scenarios, and
Clear and

establish a clear and consistent set of rules, provide participants with the

durable rules ; i
confidence to make decisions.

For competitive markets to work as intended, market participants need
accurate and timely information to make decisions. Without this, they will
not be confident they are competing on a level playing field.

Information
asymmetries

Costs to consumers will be minimised when markets complementary to
energy, such as ancillary services and emissions, are designed in a way that
is consistent with the price discovery mechanism for electricity.

Cross-market
integration

Principle 6

These principles reflect the view that an effectively competitive wholesale electricity market,
where participants make investment and operational decisions based on market signals, will
provide consumers with the energy services they demand at the lowest possible cost.

Market design principles should endure through time and guide market development as the
electricity sector evolves.

A useful way of applying the principles is to break down a market mechanism or policy into
components. Design choices for each component can then be assessed against the principles.
To do this it can be beneficial to start by framing the analysis as questions, such as:

e \What services is the mechanism valuing and pricing?®

e |s the design of the mechanism clear and easily understood?

4 The National Electricity Objective is to promote efficient investment in, and efficient operation and use of, electricity
services for the long term interests of consumers of electricity with respect to — price, quality, safety, reliability, and
security of supply of electricity; and the reliability, safety and security of the national electricity system.
5 Services could include, inertia, fast frequency response, generator ramping capability, system restart and network
control ancillary services.
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e What is the role of non-market facing entities and when does decision making pass from the
investor and participant to the market operator?®

e What is the role of forecasting in the operation of the mechanism and who is exposed to the
risk of inaccurate forecasts?

e How will the mechanism affect the hedge contract market?

Good outcomes for consumers requires good regulatory practice

Principles are one aspect to market design — how the principles are applied is equally important.
Fundamental electricity market reform requires an integrated and well-structured policy
development process, as illustrated in Figure 2.

Figure 2: Good regulatory practice

Comprehensive stakeholder consultation

Electricity is a vital input to the Australian economy. Wholesale electricity market rules can have
a material impact on the efficiency of the electricity sector, as they are the ‘goal-posts’ within
which market participants make investment and operational decisions.

Prior to considering potential solutions and applying an assessment framework, it is critical to
understand the problem to be solved and whether it is likely to persist. Not doing so risks solving
the wrong problem or a non-existent problem.

An effective process involves comprehensive stakeholder consultation. Facilitating industry
participation in market reform processes creates a sense of ownership, which is essential for
successful outcomes. Ultimately, the outcomes for consumers from market reforms will be
enhanced when participants understand, adapt their behaviour and embrace the change.

Understanding the problem

Variable renewable energy is creating new challenges for a power system designed around coal,
natural gas and hydro. Events in South Australia and New South Wales in 2016 and 2017 have
raised the public profile of electricity supply and focussed attention on the functioning of the
National Electricity Market.

The wholesale electricity market design must deliver a secure, reliable and affordable supply of
electricity with a decreasing emissions intensity. To do this it needs to ensure that the right
investments are made across the supply chain, at the right time and at least cost.

6 Non-market facing entities include transmission and distribution networks, and the services they could provide to the

wholesale electricity market, such as inertia through synchronous condensers.
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There are two factors under the current National Electricity Market design that could impede this
outcome:

e Lack of integration of emissions reduction policy into the wholesale electricity market, which
is delaying new investment due to policy uncertainty; and

e Not identifying and pricing all services necessary to incorporate increased variable renewable
energy into the power system, such that market participants can respond to these price
signals and provide services like inertia, ramping and fast frequency response.

Reliability is different to security

While the public commentary has sometimes indicated otherwise, the National Electricity
Market has performed well in terms of the reliability of wholesale electricity. In 2016/17, the
market achieved a reliability level of 99.9996% - above the standard of 99.998%.’

Notwithstanding this, recent events have resulted in a public perception that there is a
reliability problem or that one will emerge with the growing penetration of variable renewable
energy. This needs to be addressed by all stakeholders to regain customer trust and investor
confidence.

Maintaining system security — or the ability to operate the system within defined technical
limits — appears to be the current challenge facing the market. In 2016/17 there were 11
instances of the system being operated outside its secure limits for greater than the maximum
allowable time of 30 minutes under the Frequency Operating Standard.®

Maintaining system security has become more complex as variable renewable energy, such as
wind and solar, form a greater proportion of the energy mix. Issues around system security are
currently being addressed through a range of initiatives.®

The policy landscape is complex

By our count there are a total of 46 policies or initiatives being considered, with 16 focussed on
reliability, eight on security, 16 on emissions reduction and six on affordability. Responsibility for
these is spread across the Energy Security Board, the Australian Energy Market Commission,
the Australian Energy Market Operator, the Commonwealth Government and state
governments.

Governments and energy market institutions will pursue initiatives and changes to the market
framework in line with their respective functions and responsibilities. To minimise cost and
complexity it is important for all bodies to identify and evaluate the multiple interactions and
interdependencies, and provide a coherent and consistent market reform pathway.

To assist in framing the role of proposed market reforms, Figure 3 places eight market
mechanisms currently under consideration on a matrix categorised by the time horizon over
which they act — operational or investment — and whether the mechanism primarily acts to
address system security or reliability.'® It shows the mechanisms that have been topical recently
generally have reliability as their key objective.

7 AEMC Reliability Panel, Annual Market Performance Review 2017 (2018)

8 AEMC Reliability Panel, Annual Market Performance Review 2017 (2018)

9 Over the past 12 months, a lot of work has been undertaken on security issues, culminating in a number of rule
changes around managing power system security, fault levels and inertia that have recently been finalised and are being
implemented.

0 Decisions on the operational horizon support day-to-day operation of the market, while those on the investment
horizon are related to major capital investments.
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Figure 3: Categorisation of wholesale market mechanisms
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Preliminary review of market mechanisms against the principles

Our preliminary review of the above market mechanisms against the principles is summarised in
Table 2, which also includes the constrained access reforms in the WEM.

We note where development work is being undertaken on these mechanisms, the design
process is generally at an early stage and therefore our findings could change.

Table 2: High-level review of policies against the principles

Market
Mechanism

Primary
objective

Summary of review

NEG emissions
guarantee

NEG reliability
guarantee

Capacity market

Day-ahead market

Reduce
emissions/
enhance
reliability

Enhance
system
reliability

Enhance
system
reliability

Enhance
system
reliability

The emissions guarantee is still at an early stage, but could be developed
in a way that is consistent with the market design principles. Key
uncertainties include the impact on ASX hedge contracts and increased
transaction and compliance costs, which can be expected to increase
barriers and reduce competition.

Similar to the emissions guarantee, the reliability component is still at an
early stage of development. It could be designed to flag to participants
the types of services required and allow a market response. Long trigger
times will result in a proxy capacity market and may undermine private
investment.

Subject to the specific design, a capacity market is unlikely to be
consistent with the market design principles because investment risk is
generally transferred from market participants to consumers through a
central decision-making body. Consumers are not best placed to manage
this risk.

There are many different types of day-ahead market designs. Subject to
the problem definition, a voluntary exchange-traded market could be
developed in a way that adds value to participants if it facilitates more
flexible hedge contracting.
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Market
Mechanism

Primary
objective

Summary of review

Strategic reserve

Wholesale
Demand
Response
Mechanism (DRM)

Inertia and
frequency
response

WEM constrained
access

© 2018 KPMG, an Australian partnership and a member firm
("KPMG International”), a Swiss entity. All rights reser

Enhance
system
reliability

Enhance
system
reliability

Enhance
system
security

Reliability

For an energy-only market design to be sustainable in the current
environment, a credible ‘safety net’ is required. However, a strategic
reserve with long lead times undermines a market response and transfers
risk to consumers.

Any design needs to be well considered, including whether adjustments
to the existing Reliability and Emergency Reserve Trader framework
would meet the policy objective.

A wholesale DRM has been considered multiple times since the start of
the NEM. A wholesale DRM that makes payments for demand reduction
is theoretically sound but complex to implement in practice. The high
price cap in the NEM should provide a strong incentive for participants to
develop demand response capability.

The changing energy mix in the NEM is driving the need for the market to
explicitly procure new services to support system security. As variable
renewable asynchronous generators displace thermal plant in the energy
miX, inertia drops and the system becomes more vulnerable to
contingencies. Markets to price inertia and faster frequency response will
support the efficient supply of these services.

Constrained access supports an efficient allocation of network congestion
and will likely provide better opportunities for generators to connect to
the network. Transitional arrangements may be implemented to
recognise existing network access rights.
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niroduction

1.1 A changing energy mix

Changes in relative technology costs between fossil fuel and renewable energy capacity is shifting
the generation mix of the Australian electricity sector. Coal-fired generation is retiring and being
replaced by wind and solar capacity. \While this transformation has been supported and accelerated by
government policies, wind and large-scale solar are becoming competitive with traditional thermal
plant on a levelised cost of energy basis.™

With renewables occupying a growing proportion of the energy mix, these technologies are creating
new challenges for a power system designed around coal and gas-fired generators. At the same time,
customers are seeking to become more active participants in the market through the use of
distributed generation, battery technology and demand-response. Recent events in South Australia
and New South Wales in 2016 and 2017 have raised the public profile of electricity market policy and
the performance of the National Electricity Market (NEM). Because of this, a number of processes
have been initiated to consider how the NEM may need to adapt.'?

The Chief Scientist of Australia, Dr Alan Finkel, was commissioned in 2016 by the Commonwealth
Government to conduct an independent inquiry into the future operation of the NEM. The review
attempted to provide guidance on the rapid changes taking place in the electricity market and alleviate
growing concerns surrounding the integration of renewable technologies into the grid. On completion,
the review recommended several reforms aimed at four key outcomes: increased security, future
reliability, rewarding customers and lower emissions.

Electricity is an input into most goods and services produced by the Australian economy. Accordingly,
the performance of the economy is inextricably linked to the efficiency of the electricity sector.
Wholesale electricity costs account for around 42 % of residential customer electricity bills.’® KPMG
modelling has shown that a 10% increase in the cost of generating electricity reduces economic
output by $4.2 billion per annum, with the export sector being the most affected.’* Policies that result
in inefficiencies in the electricity sector have far-reaching consequences for all Australians.

Wholesale electricity market rules can have a material impact on the efficiency of the electricity sector
given they are the ‘goal-posts’ within which market participants make long term investment and short
term operational decisions. As such, changes to the market design must be assessed against a clear
set of market design principles designed to achieve an unambiguous overarching objective.

To this end, our report on wholesale electricity market design principles prepared for the Australian
Energy Council (AEC) is a timely addition to the debate, providing the industry with a robust
framework for considering future design changes.

" International Renewable Energy Agency, Renewable Power Generation Costs (2017)

12 For example, the Independent Review into the Future Security of the NEM, the Australian Energy Market Commission’s
Reliability Frameworks Review and the Australian Energy Market Operator’s Integrated System Plan.

'3 Australian Energy Market Commission, Residential Electricity Price Trends Report 2017 - Information Sheet (2017), p. 2.

4 KPMG, The National Energy Guarantee, Pricing and the Australian economy (2017).
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1.2 Scope and purpose of the report

To prepare for a number of forthcoming consultations on wholesale electricity market design, the AEC
asked KPMG to provide its members with an understanding of:

e critical wholesale electricity market elements of the Finkel Review, including (but not limited to)
strategic reserves, day-ahead markets and demand response; and

e The National Energy Guarantee (NEG) proposed by the Energy Security Board (ESB).
The AEC's aims for the project are as follows:

e |dentify long-term market design principles that would support a sustainable energy future for
Australia.

e Articulate the arguments for and against various market mechanisms intended to improve power
system security and reliability, and make recommendations for future market design.

e Establish the appropriate principles to assess the Finkel Review’'s recommendations as they relate
to market design and wholesale market issues.

e |dentify the most appropriate principles for the ESB’s proposed dual guarantees, considering the
guarantees’ implications and opportunities.

The primary purpose of this report is to help the AEC and its members better understand and assess
changes to the electricity market frameworks that have been proposed or are currently being
consulted on. The focus is on the NEM, while also covering relevant aspects of the Wholesale
Electricity Market (WEM) in Western Australia.

1.3 Our approach to the task

Our approach to the scope of work is as follows:

e Chapter 2: Provides an overview of the current reform environment, including recent market
events, and the policies and market mechanisms that have been proposed in response.

e Chapter 3: Establishes an assessment framework, including a set of market design principles to
help frame policy discussions.

e Chapter 4: Reviews market mechanisms that have been proposed to meet security, reliability and
emissions reduction objectives and tests them against the principles in the assessment
framework. The following mechanisms were reviewed:

— National Energy Guarantee (emissions);
— National Energy Guarantee (reliability);
— capacity markets;
— day-ahead markets;
— strategic reserves;
— wholesale demand response mechanisms;
— inertia and frequency control markets; and
— Western Australia constrained access.
e Chapter 5: Outlines areas for further analysis.

e Appendix A: Sets out a detailed overview of policy proposals underway in the Australian

electricity market.
KPMG | 11
© 2018 KPMG, an Australian partnership and a member firm of the KPMG network of independent member firms affiliated with KPMG International Cooperative

("KPMG International”), a Swiss entity. All rights ved. The KPMG name and logo are registered trademarks or trademarks of KPMG International
Liability limited by a scheme approved under Prc onal Standards Legislation




Appendix B: Provides a high-level overview of how select mechanisms have performed in
international markets.

Appendix C: Sets out a summary table of current policy proposals including categorisations and
responsible parties.

1.4 Defining key terms

Terms that are not well defined can lead to misunderstanding and confusion. Notwithstanding certain
terms can be contentious and difficult to define, for the purpose of this report we have defined key
energy market terms as follows:

Reliability: Reliability is having sufficient generation, demand side response, and interconnector
capacity in the system to generate and transport electricity to meet consumer demand.

Security: Security is operating the power system within defined technical limits even if there is
an incident, such as the loss of a major transmission line or large generator.

Dispatchable generation: Dispatchable generation refers to sources of energy or load that can
respond to instructions to increase or decrease output or usage under normal operating
conditions.

Variable Renewable Energy (VRE): VRE is renewable energy generation that fluctuates in
response to its fuel source, but is predictable with some degree of accuracy.

Investment horizon: The investment horizon is the length of time required to conceptualise,
develop, finance and execute major capital projects that support the operation of the market.

Operational horizon: The operational horizon is the length of time required to conceptualise and
execute decisions that support the day-to-day operation of the market.

KPMG | 12

© 2018 KPMG, an Australian partnership and a member firm of the KPMG network of independent member firms affiliated with KPMG International Cooperative
("KPMG International”), a Swiss entity. All rights ed. The KPMG name and logo are registered trademarks or trademarks of KPMG International
Liability limited by a scheme approved under Pri onal Standards Legislation




¢ Curent situation

The purpose of this chapter is to describe the current situation, including recent events that have led
to a range of policy initiatives, policy proposals and debates on wholesale electricity market design.

Additional detail on the policy initiatives and implementation timeframes is included in Appendix A.

2.1 Understanding the problem

A critical piece of any market design process is a body of analysis that clearly defines the problem to
be solved. Although KPMG has not been asked to analyse and define the problem as part of this
scope, we consider some discussion around the issues facing the market, and how these can be
categorised is important context for this report.

Australia is navigating a structural transformation of the generation mix. Around 4,200 MW of coal-
fired generation has exited and over 2,000 MW of wind and large scale solar PV has entered the NEM
since November 2013. The market is simultaneously in an investment and disinvestment phase,
which is unprecedented in its history."®

To add to the challenge, the current synchronous generation capital stock is being replaced by
asynchronous technology and, given the pace of change, it is not surprising the power system is
facing challenges.’® We make the observation that any structural change generally results in a period
of instability as new technologies and systems and processes are developed and implemented.

The International Energy Agency (IEA) focussed on the rapidly evolving Australian energy system in
their recent 2018 country policy review, noting the complexity of the task at hand. The IEA observe
that uneven growth in renewables entering the system, driven by state policies and falling costs, has
prevented holistic system integration. To better coordinate the transition, the IEA recommend several
key actions, including the development of a stable energy and climate policy framework."”

As discussed throughout this report, the issues facing the NEM are multi-faceted and can be
categorised as:

e Security: Operating the power system within defined technical limits even if there is an incident,
such as the loss of a major transmission line or large generator.

e Reliability: Having sufficient generation, demand side response, and interconnector capacity in
the system to generate and transport electricity to meet consumer demand.

e Affordability: Regaining Australia’s electricity cost competitiveness and delivering electricity at
the lowest possible cost to consumers.

e Sustainability: Reducing the carbon-dioxide emissions produced by the electricity sector in line
with Commonwealth and state and territory government emission reduction targets.

5 AEMO, “Generation Information Page”, National Electricity Market, accessed 13 March 2018, https://www.aemo.com.au/
Electricity/National-Electricity-Market-NEM/Planning-and-forecasting/Generation-information

16 Synchronous and asynchronous generators have different physical properties, with asynchronous generators not contributing
the levels of inertia or system strength that most synchronous plant, such as coal and gas, provide.

7 |EA, Energy Policies of IEA Countries — Australia 2018 Review (2018), p. 14.
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The complexity of solving these issues is reflected in the range and scope of policies and
mechanisms proposed by the energy market institutions and governments outlined in section 2.4.

2.2 Recent NEM performance

With respect to reliability, the NEM has to-date appeared to perform well as the market navigates the
structural change discussed above. Aside from a few hours over the last decade, there has been
sufficient supply of energy to meet demand.'® Further, the Australian Energy Market Operator
(AEMO) is not currently forecasting the reliability standard to be breached over the next 10 years
under base case assumptions, although it notes that a material reduction in capacity or increase in
summer maximum demand will change this assessment.’® AEMO is also not currently forecasting
material growth to peak demand.?°

When considering the problem definition, and in particular whether the NEM has a reliability issue, it
is illustrative to note that over 97% of supply disruptions since 2007 were due to distribution network
issues. Of the remainder, only 0.24% were due to a reliability shortfall.?' We also note that reliability
in the NEM pre-2007 has also been within the reliability standard of 0.002% of unserved energy.

Reliability is an explicit economic trade-off, such that higher levels of reliability will increase consumer
bills. If additional capacity or demand response is procured as a ‘safety net’ for low probability events,
these costs will be faced by consumers.

When considering the recent load-interruption events we note the following:

e South Australian system black (September 2016): Caused by an ‘act of God' event that
resulted in system security being breached and the cascading tripping of generation and network
capacity.

e South Australian involuntary load shedding (February 2017): Caused by extreme weather,
AEMO short-term wind and demand forecasting inaccuracy and unplanned generator outages,
resulting in a reliability shortfall.

e New South Wales Tomago aluminium smelter demand response (February 2017): Caused
by extreme weather and unplanned outages, resulting in a reliability shortfall and AEMO
instructing Tomago smelter to interrupt some of its load.

Separate to reliability, the market is currently facing a system security challenge. The number of
AEMO market interventions has increased in the last 12-18 months due to system security issues in
South Australia (not scarcity of energy or frequency control ancillary services).?? These interventions
have predominately been to increase the number of synchronous units (in this case gas-fired
generators) online to minimise constraints on output from low cost wind generation due to system
security concerns during periods of high wind farm output.??

2.3 Future outlook

Changes in technology costs and government emissions reduction policies are driving the
transformation of the Australian electricity generation mix. The sheer scale of new investment
required through this transition to 2030 is shown in Figure 4. Around $23 billion of capital expenditure

'8 AEMC, Reliability Frameworks Review: Issues paper (2017), p.104
' AEMO, Electricity Statement of Opportunities (2017)

20 AEMO, 2017 Electricity Forecasting Insights, (2017)

2' AEMC, Reliability Frameworks Review: Interim Report (2017), p.53

2 ibid., p.229
2 AEMO, South Australian System Strength Assessment (2017)
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in generation resources alone is expected to be required in the east coast NEM and $2 billion in the
Western Australian Wholesale Electricity Market.

Investors require confidence in the market regulatory framework to underpin their investment
decisions. Without confidence, capital for new investment will require higher returns or not be readily
available. Uncertainty will affect affordability — KPMG estimates that an increase in the cost of finance
by 1% would increase the required annual revenue sought by investors by 10%.24

Figure 4: New generation investment requirement ($m)?°
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Over 3,500 MW of new wind and solar is either under construction, committed or at an advanced
stage of proposal, as shown in Figure 5. Nearly 2,000 MW alone will enter the Queensland region. If
publicly announced projects are included, the proposed capacity increases to around 30,000 MW.

Such a large volume of new capacity entering the market over such a short time period will likely
result in changes to power flows on the system, altering how AEMO operates the system and
potentially resulting in new security and reliability challenges.

Some of the effects on the power system are already being seen through AEMO’s draft marginal loss
factors for 2018/19, with reductions of around 10% in North Queensland at some connection points.?8

Figure 5: Investment in new generation capacity (MW) 27
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2*Based on the difference between a 10% and 11% required return over a 25 year asset life, adjusted for inflation.
25 Australian Energy Council website
26 AEMO, Draft marginal loss factors: FY 2018-19 (2018)

27 AEMO, “Generation Information Page”
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2.4 The policy landscape I1s complex

To address the challenges in the wholesale electricity market, several policy proposals, mechanisms,
and initiatives have been proposed or undertaken, including the:

e Independent Review into the Future Security of the NEM (the Finkel Review);
e Energy Security Board's NEG; and

e Australian Energy Market Commission (AEMC) Reliability Frameworks and System Security
reviews, plus associated rule changes.

Table 3 categorises and maps the policies and initiatives underway in the market. As can be seen,
responsibility is spread between the Commonwealth Government, ESB, state governments, the
AEMC and the Australian Energy Market Operator (AEMOQO). To provide an understanding of what the
initiatives are attempting to achieve, we have categorised the proposed changes as having either a
reliability, security, affordability or emissions reduction objective.

By our count there are a total of 46 policies or initiatives being considered, with 16 of these focussed
on reliability, eight on security, 16 on emissions reduction and six on affordability. Although some of
the policies have multiple objectives or the objectives may not be clear, we have sought to allocate
what we consider to be the primary objective of each proposal.?® We also note that some of the
AEMC rule changes, such as 5-minute settlement, have recently been completed — these have still
been included given they form an important part of the changing policy environment.

Governments and the energy market institutions will pursue changes to the market framework in line
with their respective functions and responsibilities. To minimise cost and complexity it is important for
all bodies to identify and evaluate the multiple interactions and interdependencies, and provide a
coherent and consistent market reform pathway.

Table 3: Count of energy policy proposals by objective and organisation

. I Emissions -
0 1 0 0 1

3 4 0 1 8
m 4 1 0 0 5
“ 0 8 1 2 5
QLD 1 1 6 3 1
VIC 0 0 5 0 5
TAS 0 1 3 0 4
8 16 16 (] 46

28 A detailed breakdown of the categorisation is in Appendix C.
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Figure 6 shows a timeline of key events. New system security obligations on transmission network
service providers, the subject of recent AEMC rule changes, come into effect mid-2018. Also in the
near term, outcomes from the Queensland and Victorian government renewable energy auctions are
expected to be known, along with whether Snowy 2.0 will reach final investment decision (FID). As
we reach 2020, the large-scale renewable energy target (LRET) is expected to be met and the NEG
would become operational if implemented, while 5-minute settlement goes live in 2021.

Figure 6: High level timeline of key events

AEMC Federal ESB

End of LRET Emissions
{expires 2030} guarantee

THNSP inertia and system
strength requirements

2018 2019 2020 2021 2022

Federal ESB
! Snowy 2.0 FID Reliability
Request for guarantee

Proposal

Vic
Successful proponents
notified in YRET auction

Sections 2.5 and 2.6 summarises the timeframes for all processes currently on foot. As can be seen,
most processes or implementation timeframes are expected to continue out to 2020 and in some
instances beyond (where there is not a clear decision or implementation date).
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0% 50% 100% Ongoing  Stopped

2.5 Federal and market body policies -

2016 2017 2018 2019 2020

Security

1 Managing the rate of change of power system frequency (AEMO) _ >

2 Emergency frequency control scheme (AEMO) _ >

3 AEMC frequency control framework review (AEMC) [ .

4 Inertia ancillary service market rule (AEMC) [

5 Managing power system fault levels (AEMO) [ >

6 Improved guidelines for generating system models (AEMO) _ >

7 Generator technical performance standards (AEMC) [ . >
Reliability

8 Generator Reliability Obligation (ESB) [

9 Strategic reserve mechanism (ESB) B >

10 Day-ahead market (ESB) — >

1 Demand-response mechanism (ESB) [ >

12 Generator closure notice periods (AEMC) [ . >

13 National Energy Guarantee (reliability) (ESB) _ EE—

14 Reliability Frameworks Review (AEMC) [ .

15 s-minute settlements (AEMC) [ NN >

16 Declaration of Lack of Reserve (LOR) conditions (AEMC) g >

17 Snowy 2.0 (Federal)

18 ARENA-AEMO Demand Response Project (AEMO)

Emissions reductions

19 National Energy Guarantee (emissions) (ESB)
Affordability
20 Coordination of generation and transmission investment (AEMC)
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0% 50% 100% Ongoing  Stopped

2.6 State-based policies - >

2016 2017 2018 2019 2020

Security

21 Establishment of the Queensland Energy Security Taskforce (QLD) . >
Reliability

22 New state-owned gas power plant (SA) _

23 Local powers over the national market (SA) [ ) >

24 Energy Security Target (SA) B

25 Returning the Swanbank E-gas fired power station to service (QLD) [

26 Improving the process of large-scale project facilitation, planning and network _ >

connections. (QLD)

27

Implement pumped hydro capacity in Tasmania (TAS)

Emissions reductions

28 Battery storage and renewable technology fund (SA)
29 Investigate the restructure of Queensland quernment owned generators,
and the establishment of a ‘Clean Co’ (QLD)
30 Powering North Queensland Plan (QLD)
31 Confirmation of the 50% Renewable Energy Target by 2030 (QLD) [ ] >
32 Renewables 400 (QLD) I
33 Advocating for a stable, integrated national climate and energy policy (QLD) . »
34 Victorian Renewable Energy Auction (VREAS) (VIC) [ .
35 The Climate Change Act (2017) (VIC) [ . >
36 TAKE2 Pledge Program (VIC) . »
37 New Energy Jobs Fund (NEJF) (VIC) [ e
38 Renewable Energy Action Plan (VIC) _
39 A "future state’ national electricity market (Hydro Tas) _
40 Tarraleah Power Scheme redevelopment (Hydro Tas) _
41 Gordon Power Station upgrade (Hydro Tas) B
Affordability
42 Funding the Solar Bonus Scheme (QLD) I
43 New generation for more competition (SA) B
44 South Australian gas incentives (SA) I
45 Directing Stanwell Corporation to undeprrt:I;Seusrgaotrf%Lisorgszllzcsri%(;\;vr(wgfg _
46 Implementation of the Queensland Gas Action Plan (QLD) _
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2.7 Most market mechanisms focus on reliability

Figure 7 places the eight market mechanisms evaluated in this report (see Section 1.3 and Chapter 4
for a description of each mechanism) on a matrix categorised by the time horizon over which it acts —
investment or operational — and the primary objective it is intended to achieve — system security or
system reliability. As can be seen, most of the mechanisms currently being discussed are designed to
promote system reliability.

The NEG reliability and emissions guarantee, capacity markets and strategic reserve all act on the
investment horizon. This is because these mechanisms send signals to participants that primarily
influence their decisions on whether to build, return from storage, expand or retire capacity from the
market. The NEG emissions guarantee and strategic reserves could also influence operational
decisions, as would a wholesale DRM and day-ahead market.

The mechanisms focussing on security are inertia procurement and frequency response. These
markets primarily act on the operational horizon, although inertia and Frequency Control Ancillary
Services (FCAS) markets can provide longer term investment signals for wholesale market
participants or network service providers in terms of the type of capacity to invest in.

Figure 7 highlights a theme in energy policy development that security is a short term operational
matter, while reliability is a longer term investment matter. Of course, the two concepts are
interrelated — all new generation will have a reliability and security impact, the extent of which is
determined by the type of technology. By transparently pricing the security services required by the
market, investors will take these revenue streams into consideration when analysing the value of
different generation technologies and making an investment decision.

Figure 7: Categorisation of wholesale market mechanisms
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2.8 Western Australia

The primary focus of this report is the NEM given the large number of policy proposals and processes
underway. However, a number of reforms are also being progressed to consider wholesale market
changes to the WEM.

The WEM covers the South West Interconnected System (SWIS) and is a different market design to
the NEM's energy-only market, where generators are only paid for the energy they produce. The
WEM has a capacity mechanism, which is designed to provide sufficient capacity to meet forecast
demand. It also has a day-ahead market, which allows participants to trade around their net contract
position, and an on-the-day balancing market.

The WEM has facilitated a significant oversupply of capacity, with an estimated surplus of around
23% in 2016/17.%° The annual cost of this excess capacity is about $116 million and has led to
proposed reforms to the WEM design.3° The wholesale market reforms are as follows:

e Reserve Capacity Mechanism (RCM): Considers the manner in which the capacity price and
capacity volume are determined for generators and demand side management providers in order
to reduce the surplus generation capacity.

e Constrained network access: Considers accommodating a constrained network access model,
including the introduction of facility bidding.

The previous Western Australian electricity market reform program recommended the introduction of
a capacity auction to replace the current administrative process for procuring capacity under the RCM.
Amendments to the Market Rules were made by the Minister for Energy on 31 May 2016 to
implement new arrangements to improve the capacity supply-demand balance before the introduction
of a capacity auction design. However, the current Western Australian Government has asked the
PUO to review the Reserve Capacity Mechanism to determine if a move to a capacity auction remains
an appropriate approach. The PUO will provide its advice to the Minister in September 2018.3"

On 23 August 2017, the Minister for Energy announced that legislation would be introduced in 2018
to adopt a framework of constrained access to Western Power's electricity network. Constrained
network access is expected to promote simpler access to the grid. However, implementation will
require changes to the network connections and access regime applying to Western Power, as well
as changes to the WEM. Constrained network access is expected to go-live in October 2022.%?

Further discussion of constrained access is set out in section 4.9.

2% We note excess capacity fell to 14% in 2017/18 and 4% in 2018/19.
30 AEMO, 2017 Electricity Statement of Opportunities for the Wholesale Electricity Market (2017), p.61
31 Public Utilities Office, Improving Reserve Capacity pricing signals — alternative capacity pricing options (2018)
32 Public Utilities Office, Improving access to Western Power’s network — Information Sheet (2018)
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3 ASSESSMENT Iramework

An assessment framework guides decision making by establishing a coommon, rigorous approach to
assessing proposed changes to the energy regulatory framework. It keeps a market design process
focussed on meeting the overarching objective in a particular way.

Wholesale electricity market complexity necessitates a robust assessment framework to guide the
analysis and mitigate the risk of bad policy decisions, while promoting industry confidence and
understanding in the change process.

This chapter sets out our assessment framework, including market design principles.

3.1 Assessment framework structure

To be a useful tool, an assessment framework needs to outline a fundamental objective for the
analysis and a set of principles for achieving that objective. The principles are representative of a
shared understanding and philosophy on how the objective should be achieved and provide additional
guidance when undertaking the assessment. As long as the underlying philosophy does not change,
an assessment framework should endure through time as the industry evolves.

The assessment framework developed for this report is made up of three core elements, which are
shown in Figure 8 as a hierarchical relationship. The highest point in the pyramid is the overarching
objective that guides wholesale electricity market design: the National Electricity Objective (NEO). The
mid-tier is a set of market design principles that promote the NEQO, and at the base of the pyramid are
characteristics of specific design elements that promote both the NEO and principles.

Under this approach the top two tiers of the pyramid should be sufficiently robust to endure through
time. This is particularly important in an industry with an estimated capital stock in the billions and
asset lives that can be over 40 years. With such long-lived assets, investors need certainty as to how
changes to the regulatory framework or ‘goal posts’ will be assessed. The base of the pyramid
represents particular characteristics of market mechanisms being considered and, as these are
inherently more specific, provide further guidance on design choices.

Figure 8: Assessment framework as a hierarchical relationship

‘ Fundamental Obiective
Market design . .
principles that promote Underlylng phl'OSOphy

the NEO

Characteristics of specific market
mechanisms & policies that are Specific design elements
consistent with the NEO & design

principles
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3.2 Overarching objective

The overarching objective for our assessment framework is the NEO. The NEO is set in the National
Electricity Law and must be the basis upon which potential amendments to the national electricity
arrangements are assessed by the Council of Australian Governments Energy Council (Energy
Council) and the energy market institutions.3®

The NEO is an efficiency objective and is defined as follows (emphasis added):3*

The National Electricity Objective is to promote efficient investment in, and efficient
operation and use of, electricity services for the long term interests of consumers of
electricity with respect to — price, quality, safety, reliability, and security of supply of
electricity; and the reliability, safety and security of the national electricity system.

The NEO is structured to drive market design decision-making in a way that supports the:®

1. allocation of electricity services®® to market participants who value them the most, typically
through price signals that reflect underlying costs;

2. production of electricity services at the lowest possible cost through employing the least-cost
combination of inputs; and

3. ability of the market to readily adapt to changing supply and demand conditions, relative
technology costs, and the services required for a reliable and secure market over the long-term by
achieving outcomes 1 and 2 over time.

We note the NEO aims to maximise efficiency across a range of parameters, including price, security,
reliability and safety. Efficiency is defined for the purposes of this report as the wholesale electricity
market providing the electricity services required to meet consumer demand, at the time they are
required, and at the lowest possible cost.

Historically wholesale electricity market design has been focussed on maximising efficiency with
respect to price through reforms to promote competition. In recent times the focus has shifted to
maximising efficiency with respect to reliability and security, as well as price. This has been driven by
new technologies and the changing energy mix, and recent events in South Australia and New South
Wales discussed above.

3.3 Is the NEO the right objective?

KPMG has not been asked to consider whether the NEO is the ‘right’ objective. However, we make
the following observations:

e Market design decision-making is enhanced by having a single, unambiguous objective focussed
on efficiency, as an efficient market is one that generally promotes affordability.

e The discipline to justify how market design changes will enhance efficiency in the long term
interests of consumers limits short-term reactive decision-making.

33 The five energy market institutions are the Australian Energy Market Commission, the Australian Energy Market Operator, the
Australian Energy Regulator, Energy Consumers Australia and the Energy Security Board.

34 National Electricity (South Australia) Act 1996, Schedule, s.7

35 These three outcomes are referred to as allocative, productive and dynamic efficiency, respectively, in the economic literature.

36 Electricity services include energy, demand response, inertia, frequency control or other ancillary services.
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Expanding the NEO to introduce multiple, and potentially conflicting, objectives will not

automatically solve the issues currently facing the NEM. %’

Solving our current challenges requires, at a minimum, two key actions so that the private sector

can confidently make new investment decisions:

1. Long-term bipartisan political support on emissions reduction targets; and

2. A mechanism to reduce electricity sector emissions at the lowest cost for consumers.

3.4 Market design principles

Market design principles represent the underlying philosophy that guides how the fundamental
objective will be achieved. When there is more than one pathway to achieving an objective, principles

determine which path is taken.

Our recommended principles for wholesale electricity market design are shown in Table 4 below.

We recognise there will always be challenges and trade-offs when applying principles to a market
design process. Examples of these challenges are discussed in Section 3.4.2. Notwithstanding this,
an assessment will be more robust when starting from first principles and, if required, moving away
from these by making explicit trade-offs. Not having a set of principles to act as a map to guide the
design process risks unintended consequences.

In addition, having policy makers explain how principles have been applied aids understanding,
transparency and stakeholder support for the reforms.

Table 4: Wholesale electricity market design principles

Competition
and market
signals

Risk allocation

Competitive
neutrality

Clear and durable

Principle 4
rules
Information
asymmetries

Cross-market

AL D integration

Proposed wholesale electricity market design principles

Participants responding to market signals in a competitive environment
tends to promote better outcomes for consumers than centralised
planning.

Markets that allocate risk, costs and accountability for decisions to those
best placed to manage them promote efficient outcomes.

Markets that are technology neutral and do not favour one technology or
business model over another encourage consumer needs to be met at the
lowest cost and promote innovation.

Markets that are durable across a range of credible future scenarios, and
establish a clear and consistent set of rules, provide participants with the
confidence to make decisions.

For competitive markets to work as intended, market participants need
accurate and timely information to make decisions. Without this, they will
not be confident they are competing on a level playing field.

Costs to consumers will be minimised when markets complementary to
energy, such as ancillary services and emissions, are designed in a way
that is consistent with the price discovery mechanism for electricity.

3.4.1 Philosophy behind the principles

The principles reflect the view that an effectively competitive wholesale electricity market, where
participants make investment and operational decisions based on market signals, will provide
consumers with the energy services they demand at the lowest possible cost. In this context,

%7 Having multiple objectives leads to more subjective judgment and debate on how to evaluate and resolve the inherent trade-

offs in attempting to meet all objectives.
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effective competition is defined as a market where firms are generally price takers, entry and exit of
participants occurs, and there are firms engaging in rivalrous behaviour.

Under this approach, market participants determine how they operate their assets, what they will
invest in and when. They also determine when to temporarily or permanently retire existing assets.
The rationale for this approach is primarily one of risk allocation and the positive second and third
order effects that arise from allocating risk to the private sector in this way.

As shown in Figure 9, by placing the risk of investment decisions on the private sector, managers and
staff have a commercial incentive to develop the expertise to make prudent decisions by effectively
managing risk. Additionally, firms that finance assets face oversight from debt markets, which
provides another level of due diligence on a proposed investment.

In contrast, when investment risk is placed on consumers through governments or their agencies, a
regulatory process is run to procure a pre-defined amount and type of energy services. In this
scenario, firms' incentives naturally become linked to outcomes from the regulatory process. Firms’
expertise will be focussed on maximising outcomes from the regulatory ‘game’ and debt market due
diligence will be narrowed to assessing regulatory risk, as opposed to the commercial viability of the
investment.

Further discussion on each of the principles is below.

Figure 9: Second and third order risk allocation effects

Decision First order ‘ Second order Third order

Staff bonus/promotion Expertise/work ethic to

linked to performance make good decisions

Firms borrow money to Debt market oversight
make investments promotes good decisions

Investment risk on Firms determine investment
participants and face profit/loss

Staff incentives linked to Expertise focussed on
regulatory outcomes regulatory process
Firms borrow money to Debt market oversight on
‘ make investments regulatory risk only
Principle 1: Firms responding to market signals in a competitive

environment tend to promote better outcomes for consumers than
centralised planning

Investment risk on Central authority determines
consumers investment

The future is inherently uncertain and forecasts of the future inevitably wrong. Any number of
variables can change that will alter preferences, incentives, behaviour and future market outcomes.

Participants in a competitive market are constantly competing to make investment and operational
decisions that meet customer needs and maximise profit in an uncertain environment.® To do this,
they source the best information and expertise possible and put in place management practices to
reduce risk to acceptable levels and respond to change.

Centralised planning and economic regulation stands in contrast to a competitive market. Under this
approach, a static view of the future needs to be taken at a point in time and investment occurs based
on this. Because the assessment is made by a government or its agency, there is a natural tendency
to take a conservative view. If the assessment of the future turns out to be incorrect, which will

38 |EA, Lessons from Liberalised Electricity Markets (2005), p.23-25
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inevitably be the case, the additional cost of unnecessary investment in generation capacity or
demand response is borne by consumers, not the private sector.3®

While the process of competition can sometimes appear disorderly, market participants responding to
competition and market signals generally results in lower costs for consumers compared to
centralised planning. As the electricity industry navigates this structural change, it is arguably more
important than ever that the market is organised in a way that is dynamic and facilitates innovation.

Principle 2: Markets that allocate risk, costs and accountability for
decisions to those best placed to manage them promote efficient
outcomes

Allocation of risk to parties best placed to manage it is a common economic principle. The principle is
based on the premise that the party in the greatest position of control of the risk, or the party that
possesses the best ability to manage a particular risk, has the best opportunity to reduce the
likelihood of the risk eventuating or to control the consequences of that risk if it arises.*°

In the wholesale electricity market, parties best placed to manage risk are those that own and control
the assets, and face the benefits from managing risk well and the costs from managing risk badly.

A market design that moves risk to other parties reduces the incentive for participants to make
prudent decisions. Without an overarching behavioural risk minimisation incentive in place, market
outcomes will become less efficient, at a cost to all consumers.

Appropriate risk allocation is particularly important in a sector with high capital expenditure and long-
lived assets. The future is and always will be uncertain. Private businesses with commercial
incentives employ resources, techniques and frameworks to reduce risk to acceptable levels when
making decisions. They plan for a wide range of scenarios in the long term and narrow down their
investment choices as time to make an investment decision approaches. Maximum flexibility is
provided for through this process so that a business can be responsive to changing market dynamics.

Making investment decisions around technology type, size, location and timing in an uncertain and
risky environment is the speciality of private businesses.

Principle 3: Markets that do not favour one technology or business
model over another encourage consumer needs to be met at the lowest
cost and promote innovation

A market design that does not favour one technology or business model over another will allow firms,
through the process of competition, to innovate and develop offerings that best meet the changing
needs of consumers.*'

Rules around technologies and business models that are explicitly or implicitly prescriptive put a
dampening effect on innovation and provide established players with an advantage over new entrants,
stifling competition. Additionally, government intervention, either directly or indirectly, should be
carefully considered, as it risks deterring private investment.

Where a negative externality, such as carbon dioxide emissions, needs to be addressed, costs tend to
be lower for consumers if this is done through a price signal to internalise the cost of environmental
damage, rather than the market design being skewed toward particular technologies over others. 42

3 ibid., p.31
40 Productivity Commission, Public Infrastructure, Inquiry Report No. 71 (2014), p.125
41 Productivity Commission, Shifting the Dial: 5 year Productivity Review (2017), p.161

% ibid., p.162
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Principle 4: Markets that are durable across a range of credible future
scenarios, and establish a clear and consistent set of rules, provide
participants with the confidence to make decisions

Investments in electricity generation assets are worth hundreds of millions of dollars and can have
lives past 40 years. To make these types of decisions, equity and debt markets need confidence that
the fundamental market design — how electricity is priced and traded — will not materially change in
response to populist sentiment at a particular point in time.*?

The NEM was implemented in 1998/99 after an eight year design process that began in 1991.%4 The
market will soon be approaching 20 years of operation and has provided participants with a platform
from which to make operational decisions and longer term investment and retirement decisions.

While there has been constant change to the NEM design since its inception, the process is well
understood by participants and the fundamentals have remained the same. Maintaining this clarity
and durability is crucial towards retaining investor confidence in the market.

Principle 5: Information asymmetries should be minimised so market
participants have confidence they are competing on a level playing field

For competitive markets to work as intended, market participants need accurate and timely
information to make decisions. Without this, participants will not be confident they are competing on
a level playing field and may exit or not enter the market.*®

Information provision includes transparency of hedge contract trading as well as spot market data.
Hedge contracts are an important mechanism used to manage price risk in the spot market for both
generators and large users*® and can be traded bilaterally and on the ASX. A liquid ASX hedge
contract market is an important component of promoting competition because it is anonymous and
provides a transparent forward price curve, which is a key decision making tool for market
participants.

Another aspect to information asymmetry is complexity. Where a market design is complex it can be
more difficult for participants to understand and assess risk. Invariably larger organisations with more
resources will likely be better at evaluating risk and opportunities in complex environments than
smaller organisations, potentially creating a barrier to entry or expansion and reducing competition.

Principle 6: Costs to consumers will be minimised when markets
complementary to energy, such as emissions, are designed in a way
that is consistent with the price discovery mechanism for electricity.
Costs faced by consumers will be minimised when the mechanism to reduce carbon dioxide

equivalent emissions from the electricity sector is congruent or works with the price discovery
mechanism in the wholesale electricity market.*’

If the emissions reduction mechanism reduces the efficacy of the price signal in the wholesale
electricity market, which is a critical piece of information used by participants to make decisions, then
participants will lose confidence in the market and not invest.

4 |EA, Liberalised Electricity Markets, p.60-61

4 KPMG (AEMC), National Electricity Market — a case study in successful microeconomic reform (2015)

4 Reserve Bank of Australia, Promoting Liquidity: Why and How? (2008), p.6

46 Productivity Commission, Electricity Network Regulatory Frameworks — Inquiry Report (2013), Appendix C
47 |EA, Managing interactions between carbon pricing and existing energy policies (2013), p.29
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An emissions reduction mechanism that is well integrated into the wholesale electricity market allows
market participants to continue making operational and investment decisions in response to price
signals, which also reflect the emissions constraint.

The same concept applies for ancillary services markets, day-ahead markets and strategic reserves.
These mechanisms must be designed in a way that does not damage the efficacy of the price signal
for wholesale electricity in the spot market.

3.4.2 Real world challenges to applying the principles

There are often challenges when applying a set of design principles to ‘real world" markets,
particularly when an outcome may be economically efficient, but also results in wealth transfers and
creates a large gap between ‘winners’ and ‘losers’ of a design change.

For example, allocating risk to parties best placed to manage it translates into a ‘cost-to-cause’
framework where participants that create costs for the system are required to incur those costs.
However, this can create barriers to entry or expansion that negatively impact competition, and trade-
offs will need to be made to balance these principles.

Another challenge can be complexity. A market can be theoretically designed to deliver economically
efficient outcomes and meet the principles. But it may become so complex that market participants
do not support the design change or, if the design is implemented, participants do not understand the
risks and opportunities, and the reform fails.

As discussed above, best-practice market design starts with an overarching objective and principles to
meet the objective. All principles should be applied to the issue at hand holistically. Where one or
more of the principles cannot be met, trade-offs should be explicitly consulted on and made with a
comprehensive understanding of the costs and benefits.

An assessment will be more robust when starting from first principles and, if required,
moving away from these by making explicit trade-offs. Not having a set of principles to act
as a map to guide the design process risks unintended consequences.

3.5 Questions to help apply the principles

Applying a set of high level principles to market design problems can be inexact. To help with the
assessment and to identify the impacts of any mechanism, it can be useful to start by framing the
analysis as questions.

We have listed a number of generic questions below that could assist in this regard:
e \What services is the mechanism valuing and pricing?
e |s the design of the mechanism clear and easily understood?

e What is the role of non-market facing entities and when does decision making pass from the
investor and participant to the market operator?

e What is the role of forecasting in the operation of the mechanism and who is exposed to the risk
of inaccurate forecasts?

e How will the mechanism affect the hedge contract market?
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3.6 Application of the principles to the WEM

The statutory objectives of the WEM are:*8

e Promote the economically efficient, safe, and reliable production and supply of electricity and
electricity-related services in the SWIS.

e Encourage competition among generators and retailers in the SWIS, including by facilitating
efficient entry of new competitors.

e Avoid discrimination in that market against particular energy options and technologies, including
sustainable energy options and technologies such as those that make use of renewable resources
or that reduce overall greenhouse gas emissions.

e Minimise the long-term cost of electricity supplied to customers from the SWIS.
e Encourage the taking of measures to manage the amount of electricity used and when it is used.

We consider the principles in section 3.4 are consistent with the objectives of the WEM as, similar to
the NEO, they are focussed on economic efficiency, cost minimisation and the promotion of
competition.

3.7 Market design characteristics

Market design characteristics provide further granularity when assessing specific mechanisms. If the
market design characteristics are consistent with and promote the principles and objective, then it can
be easier to apply the assessment framework to technical aspects of market design.

For example, one characteristic of strategic reserves is the period of time over which the market
operator can procure the reserves. A procurement period that is as close as possible to the forecast
reliability shortfall will keep most of the investment risk with market participants and continue to
promote Principle 2 — Risk Allocation.

A useful way of applying the principles is to break down a market mechanism into individual
components. Design choices for each component are assessed against the principles. The ones that
best meet the principles then become the market design characteristics.

Market design characteristics are discussed further as part of our assessment of market mechanisms
in Chapter 4.

3.8 Good regulatory practice

Principles are one aspect to market design — how the principles are applied is equally important.
Fundamental electricity market reform requires an integrated and well-structured policy development
process.

An example of best-practice market design is shown in Figure 10. Defining the problem, materiality
and whether it is likely to persist, as well as gaining agreement on this among stakeholders, is the
most important part of the process. If this does not occur, issues can remain unsolved or solutions
can be developed to solve the wrong issue.

48 See clause 1.2.1 of the market rules:

https://www.erawa.com.au/cproot/18794/2/\Wholesale % 20Electricity % 20Market % 20Rules %2027 % 20March %202018.pdf
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Equally important is how an assessment of the options is undertaken. If the assessment approach
and overarching objective is ambiguous or contradictory, identifying and agreeing on a preferred
solution will be challenging.

While the NEO is set in the National Electricity Law, there is not a defined set of principles to guide
how the Energy Council and market institutions should apply the NEO.*? Having a well-defined
framework to compare various market mechanisms and policies may reduce ambiguity around how
policy makers and the energy market institutions make decisions. It may also promote consistency
with how the NEO is applied over time.

A useful first step in this regard could be AEC members adopting a common set of principles,
informed by this report, to use as the basis for responding to proposals and rule changes. As part of
this, the AEC could convene workshops with the Energy Networks Association and consumer groups
to seek feedback and broaden the adoption of the principles across all industry stakeholders. Support
from a wide range of energy sector stakeholders may encourage the Energy Council or the AEMC to
formally establish a set of principles for achieving the NEO.

AEC members and industry stakeholders could adopt a common set of principles to use as
the basis for responding to policy proposals and rule changes. Leadership in this area may
encourage the formal establishment of principles by the Energy Council or AEMC.

Figure 10: Best-practice market design starts with a clear problem

Comprehansive stakeholder consultation

Failure to follow a deliberate market design process can result in risks that range from wasting time
and resources by not solving the issue at hand, to making an existing problem worse or introducing
reforms that fail. Successful market design also requires thoughtful consideration of all second and
third order consequences, from the wholesale market to the contract market, networks, and retail
customers.® For instance, a change to the framework might solve an issue in the wholesale market,
but could result in reduced retail market competition and higher overall costs for consumers.

Throughout the market design process it is important that comprehensive stakeholder consultation is
undertaken. No organisation has all the information required to make good decisions, and public
consultation processes facilitate information exchange between the decision-maker and industry, as
well as between industry participants themselves. Consultation processes help bring stakeholders
along on the market design journey.

4% We note the AEMC has published a guide to applying the energy market objectives, which sets out their approach to
analysing rule changes and reviews, and can be found on the AEMC website.

50 A recent example could include the second and third order effects of generous residential solar PV feed-in-tariffs. The
objective of stimulating the uptake of solar PV was met, but a number of issues ranging from the overall cost of the schemes,

how these were recovered and required network augmentation were experienced.
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4 Review of wnolesale electricl
Market mechanisms

This chapter reviews the market mechanisms set out below and their objectives under a common,
simple to understand framework. We also undertake a preliminary review of the mechanisms against
each of the principles presented in section 3. The overview of the mechanisms and review against
the principles is done at a high level to illustrate how the principles can be used to undertake an
assessment. However, further detailed work on the design of the mechanisms needs to be
undertaken for an assessment against the principles to be complete and conclusive.

The following wholesale market mechanisms are considered:
1) National Energy Guarantee (emissions);

2) National Energy Guarantee (reliability);

3) Capacity markets;

4) Day-ahead markets;

5) Strategic reserves;

6) Wholesale demand response mechanisms;

7) Inertia markets;

8) Frequency response markets; and

9) Constrained access in the WEM.

4.1 National Electricity Market — status quo

Before reviewing the market mechanisms, we first undertake a high level review of the NEM against
the principles, which is shown in Table 5.

Table 5: Review of the National Electricity Market against the principles

The NEM wholesale market is a gross pool, energy-only market where participants make
investment and operational decisions in response to market signals.

The current design includes and co-optimises energy and ancillary services markets.
Separate to the NEM, privately organised financial hedge contract markets are used by
participants to manage price risk and place a value on capacity (through cap contracts).

While there are concerns around growing vertical integration and concentration in some
regions, the NEM is generally seen to be a workably competitive wholesale electricity
market, as long as there is access to competitively priced hedge contracts for non-
integrated retailers and other market customers.

Competition and
market signals
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Risk allocation

Competitive
neutrality

Clear and durable
rules

Information
asymmetries

Cross-market
integration

Risk around investment and operational decision-making predominately sits with market
participants. Generators are not paid for capacity, they are only paid for the electricity
generated at their respective regional reference node (which is net of auxiliary and
transmission network losses).

Generators have a strong incentive in the form of the market price cap to build or contract
with sufficient capacity to meet their expected demand.

The NEM is designed to be competitively neutral in terms of participants’ business
models and technology neutral in terms of the types of technologies that can participate
in the market, subject to meeting regulatory standards that promote the safe and secure
operation of the power system.

This sentiment is stated in the market rules. Section 3.1.4(a)(3) of the National Electricity
Rules is an explicit market design principle that seeks to avoid any special treatment with
respect to different technologies used by market participants for the wholesale trading of
electricity and ancillary services.

As new technologies are developed and enter the NEM, it is good practice to review the
regulatory framework and, if required, make changes to avoid unintended bias.

Government policies outside of the NEM can act on the market and drive outcomes that
are not competitively or technology neutral. The LRET is an example of a policy that
favours specific types of technologies.

The NEM wholesale market is generally well-defined, with the framework set out through
transparent rules and procedures. The market has so-far proven to be robust over time
and through economic cycles since its commencement in 1998/99.

Fragmentation between federal and state bodies on emissions reduction policy is
presenting challenges to the NEM and increasing complexity for participants and
investors.

Information asymmetry needs to consider the NEM wholesale spot market, as well as the
hedge contract market.

Information transparency in the NEM is promoted through the energy market institutions
regularly publishing substantial amounts of raw data and numerous analytical reports
across short and longer duration timeframes.

Transparency in the contract market has reduced in recent years with the cessation of the
Australian Financial Markets Association electricity derivative contract survey. However,
we understand this survey will be recommencing in 2018.

There is currently no integrated emissions reduction mechanism in the NEM, with the
LRET acting outside of the electricity spot market.

4.2 National Energy Guarantee (emissions)

This section discusses and reviews the emissions requirement of the NEG.®" We note that the NEG is
effectively two different mechanisms and we have hence examined them separately here.

4.2.1 Policy objective

The policy objective of the emissions requirement is to provide incentives to electricity market
participants such that “the average emissions level of the electricity they sell to consumers supports
Australia’s international emission reduction commitments, as set by the Commonwealth

Government” .52

1 ESB, National Energy Guarantee: Draft design consultation paper (2018), p.15

*2 ipbid., p.10
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4.2.2 How the emissions guarantee is expected to work

In order to achieve a predefined emissions per megawatt hour (MWh), retailers will be required to
contract with or invest in generation capacity or demand response. The ESB uses the term ‘retailers’
to refer to entities registered by AEMO as a ‘Customer’ under the National Electricity Rules.®?

The mechanism places the emission reduction obligation on the retail sector of the supply chain, as
opposed to the obligation being confined to the wholesale segment through electricity generators.
This is shown in Figure 11.

Figure 11: National Energy Guarantee obligations

Wholesale /Transmission grid / Distribution grid Retail market Demand
market

The obligation to meet the emissions
Contract with or invest in low emissions generation (and reliability) requirement is with

retailers and large users

A difference with the NEG emissions requirement and other emissions reduction mechanisms is that
a stand-alone property right is not created, such as a "unit’ of carbon dioxide emissions or a
‘certificate’ of low emissions energy. It appears that the low emissions component will not be able to
be explicitly valued and exchanged in response to price signals (although shadow prices may emerge
in the form of premiums on contracts for low emissions generation sources).

Calculating a retailer’s emissions intensity

Retailers will be required to meet their demand from a portfolio of generation and contracts with an
average emissions intensity at or below the target emissions intensity set by the Commonwealth
Government. The calculation of a retailer’s load will be the number of MWh recorded by AEMO as
being purchased by the retailer on the spot market in the relevant compliance year.

Retailers manage their electricity purchases in a number of different ways, including through bilateral
and over-the-counter (OTC) contracts, ASX exchange-traded contracts and spot market purchases. To
calculate the emissions intensity of a retailer’s electricity purchases the following factors will need to
be determined:

e Emissions intensity of bilateral, OTC and ASX contracts; and
e Emissions intensity of any spot market purchases.

The ESB is proposing that a registry be created to match the actual generation and emissions from
power stations with the retailers they have entered into contracts with. The ESB acknowledges that
this will likely be a complex task due to the large number of contracts held and traded by retailers at
different points in time.

Setting aside the task of tracking all contracts held by retailers, there is also the challenge of assigning
an emissions intensity to each contract, which may be backed by multiple generation sources within a
portfolio, and monitoring compliance.

% The Commonwealth Government is considering exempting Emissions Intensive Trade Exposed industries from complying with

the emissions requirement.
KPMG | 33

© 2018 KPMG, an Australian partnership and a member firm of the KPMG network of independent member firms affiliated with KPMG International Cooperative
("KPMG International”), a Swiss entity. All rights reserved. The KPMG name and logo are registered trademarks or trademarks of KPMG International
Liability limited by a scheme approved under Professional Standards Legislation




The ESB notes that standardised stapled security type contracts could emerge with a specified
emissions intensity per MWh stapled to OTC or ASX traded contracts. The emissions intensity in this
case would be representative of the average emissions intensity of a portfolio of generation over a
specified time. Records would need to be maintained of the emissions produced for each MWh of
the relevant plant so the emissions intensity could be verified.

Some contracts will not have an emissions intensity attached to them. For example, ASX contracts

and those sold between retailers and generation businesses or intermediaries where the generation
source is not specified. Also, some retailers and large users will be purchasing wholesale electricity
from the spot market. For these situations, an emissions intensity will need to be deemed.

4.2.3 Market design characteristics and dependencies
Market design characteristics associated with the emissions guarantee include:

e how the emissions target is expressed over time, whether this is as an emissions intensity as
currently proposed, or absolute emissions;

e whether generators create a property right that can be sold to entities to meet their emissions
requirement, facilitating efficiencies of trade and allowing separate revenue streams from the
energy and low emissions property rights to be realised by generators;

e whether the obligations to reduce emissions fall directly on the demand-side (retailers and end-
users) or the supply-side (generators) of the market;

e what happens if the retailer defaults and exits the market (does the liability transfer to the retailer
of last resort?);

e potential exemptions from meeting emissions guarantee obligations and the resultant cost
implications for remaining participants; and

e governance arrangements associated with establishing and administering the scheme.

Each of these design decisions will result in different outcomes and the trade-offs should be
considered against an assessment framework and market design principles.

4.2.4 International experience
We are not aware of international emissions reduction mechanisms similar to the NEG.

The NEG appears unique in that obligations are placed on retailers to contract in a certain way with
generators to meet the emissions target. Most international frameworks develop a transparent
market for electricity generators or retailers to meet their obligations at the lowest cost in response to
transparent price signals.

4.2.5 Review against the principles

Table 6 undertakes a preliminary review of the emissions guarantee against the principles.

Table 6: Review of the emissions guarantee against the principles

m Preliminary review

Competition may be reduced if the emissions guarantee is implemented in a way that is
complex and results in high transaction and compliance costs.

Competition and Competition could be reduced if the design has the effect of limiting or preventing trading
market signals  of ASX hedge contracts.

Competition may be impeded if emissions liability deficits are not able to be freely
exchanged with those with emissions liability surpluses in response to price signals.
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Risk allocation

Competitive
neutrality

Clear and
durable rules

Information
asymmetries

Cross-market
integration

The allocation of risk for investment and operational decisions remains with market
participants, who are best placed to manage them.

Placing the burden of meeting the guarantee on retailers may be administratively more
complex than on generators, both in terms of tracking contracting arrangements and
increasing prudential requirements (if prudential requirements are higher for OTC contracts
vis-a-vis ASX hedge contracts). It may also be less costly for generators to manage the risk
of the emissions guarantee.

The emissions guarantee appears to be technology neutral in terms of providing incentives
to all low emissions technologies.

However, the current design may preclude existing business models where the energy
and certificates can be sold separately. This may restrict innovation and the ability to meet
customer needs at the lowest cost.

It could also remove the possibility of renewable generators selling ASX contracts if the
ASX contracts have a deemed emissions intensity, because they may have a lower
premium to zero emissions contracts.

The emissions guarantee will need to demonstrate it is consistent with the operation of
the spot market, contract market, retail market and reliability guarantee with sufficient
governance and legislative arrangements.

Where the emissions guarantee focuses contract trading in the bilateral and OTC markets
in lieu of the ASX, information asymmetries around contract prices and volumes may
increase. This could reduce competition and market confidence.

The emissions guarantee will drive demand for contracts from particular generation
sources. These generators will bid into the spot market in line with their short run marginal
cost, which should preserve the efficacy of the price signal in the NEM across the energy
and ancillary services markets. The impact on the contract market and whether it will
reduce liquidity appears to be the key issues with the emissions guarantee.

4.3 National Energy Guarantee (reliability)

This section discusses and reviews the reliability requirement of the NEG.%*

4.3.1 Policy objective

The objective of the reliability guarantee, as defined by the ESB, is to “make clearer the value of being
dispatchable, both on the supply and demand side”.%® The ESB states that maintaining an adequate
level of dispatchable resources is necessary for the secure and reliable operation of the power
system. However, the ESB states the reliability guarantee will not address the provision of services
such as system strength, inertia, ramping and flexibility, which are required for a secure system.

In summary, the policy objective of the reliability guarantee, as the name suggests, is to promote the
reliable operation of the system by providing for a minimum level of dispatchable resources.

4.3.2 How the reliability guarantee is expected to work

The reliability guarantee, as currently articulated, is only designed to come into effect if AEMO
forecasts that the reliability standard will not be met. It can be considered a ‘safety net’ that allows
AEMO to procure specific types of resources in response to a forecast shortfall.

5 ibid., p.31
5 ibid., p.31
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The ESB has set out a number of steps it sees as forming the reliability guarantee, which we
summarise below:

e Forecasting and updating the reliability gap: AEMO will forecast whether the reliability
standard in each NEM region will be met over the period and update these forecasts over time.

o Market response: If a reliability gap is forecast, market participants will have an opportunity to
respond before the reliability guarantee is triggered. A response will entail investing in new
capacity or offering additional capacity to the market.

e Triggering the requirement: The reliability guarantee will be triggered if a response is not
forthcoming. This will require retailers to make investments or enter into contracts with
‘dispatchable’ resources that cover their share of peak demand to alleviate the reliability gap.

e Procurer of last resort: If retailers do not meet their requirement by the compliance date, it is
proposed that AEMO will have the power to procure resources.

We note it appears the ESB's intention is provide the market with the opportunity to address any
forecast gap and therefore to avoid the reliability guarantee being triggered. In this way, the reliability
guarantee is similar in intent to the Australian Domestic Gas Security Mechanism (ADGSM)
implemented by the Commonwealth Government in 2017. The ADGSM was established to intervene
in the gas market if forecasts show a shortfall in domestic gas supply. However, market participants
are expected to respond to resolve any shortfall prior to the intervention being required.%

Two key differences between the reliability guarantee and ADGSM stand out. For the ADGSM:

e a Minister of the Commonwealth Government makes the final decision to intervene in the market,
not AEMO or another government agency or institution; and

e the Minister is expected to consult widely before making the decision, including with energy
market bodies and government agencies, industry participants and other government ministers.

Due to the nature of the intervention, and potential costs imposed on gas market participants, it may
not have been deemed appropriate for this decision-making to be delegated.

4.3.3 Market design characteristics and dependencies

If the reliability guarantee is implemented and triggered, it could result in costs on market participants
and wealth transfers to suppliers of dispatchable resources from those required to contract with
them. To avoid inefficient outcomes, two key design decisions need to be understood:

e AEMO'’s forecasting methodology: It will be important to have absolute transparency around
AEMO's forecasting methodology, along with a robust consultation process to develop the input
assumptions. ldeally, an independent assessment should be undertaken by a third-party if a
reliability shortfall is forecast, simply because forecasting by its nature is uncertain and no one has
perfect foresight of the future.

e Pricing framework: Will there be obligations on AEMO to meet the reliability guarantee at an
efficient cost (which is well defined and linked to the reliability standard) and transparency around
these arrangements? A mechanism will need to be implemented to ensure the ‘insurance’
procured by AEMO through the reliability guarantee does not come at any cost to consumers.

e Time horizon: There is a natural tension between applying the trigger at a longer horizon, which
provides the market operator with certainty that a response will ensue, to a shorter horizon, which
provides more time for the market to respond in line with the most up-to-date information. In any

5% See: https://www.legislation.gov.au/Details/F2017N00050
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case, there should be clear parameters established around how the mechanism is triggered such
that industry participants are able to anticipate AEMQ's likely decision.

A number of dependencies emerge when considering the reliability guarantee:

Investment incentives: |f suppliers of dispatchable resources know that AEMO can trigger a
mechanism to force retailers to contract with them, how will this affect their incentives to
contract ahead of time? Also, how will this affect incentives to accurately reveal capacity
information to AEMOQ's forecasting processes?

Reliability and Emergency Reserve Trader (RERT): \Would the reliability guarantee effectively
replace the RERT? AEMO is able to contract for reserve capacity under the RERT up to 10 weeks
ahead of a projected shortfall.

Prior to a recent AEMC rule change AEMO could contract up to nine months ahead. The lead time
was shortened to provide the market with more time to respond to forecast shortfalls and
minimise the likelihood AEMO crowds out potential market based arrangements, including
retailers procuring demand response from their customers.®’

The reliability guarantee can be seen as similar to the RERT, but with retailers having the first
opportunity to enter contracts ahead of AEMO. If this is the policy intent, it may be
administratively simpler and lower cost to implement the reliability guarantee through the existing
RERT framework, rather than developing a new one.

4.3.4 International experience

We are not aware of reliability mechanisms similar to the NEG in international markets, in terms of
requiring retailers to contract with dispatchable resources. The closest framework would be a capacity
market whereby retailers (also known as load serving entities) are required to purchase sufficient
capacity to meet their forecast peak demand. Capacity markets are discussed in Section 4.4.

4.3.5 Review against the principles

Table 7 is a preliminary review of the reliability guarantee against the principles.

Table 7: Review of the reliability guarantee against the principles

Competition will likely be reduced if the reliability guarantee results in independent
retailers having to contract with their vertically integrated competitors, instead of

Competition and ~ purchasing contracts anonymously on the ASX or through a combination of Power
market signals Purchase Agreement with a VRE generator, spot risk and demand response.

Competition may be reduced if the reliability guarantee is implemented in a way that is
complex and results in high transaction and compliance costs.

How risk is allocated will depend on the lead time for triggering the reliability guarantee. A
longer lead time is more likely to result in forecast errors and the guarantee being triggered

Risk allocation when not required, but could encourage more resources to enter the market. This will
pass risk and costs onto consumers. A shorter lead time will place more risk on industry
participants, who are best placed to manage it.

The reliability guarantee will require retailers to invest in or contract with generation
Competitive sources that will help meet the requirements of the guarantee. However, we note VRE
neutrality generators may be able to participate in the reliability guarantee market if they have firming
capability, such as batteries, gas, or hydro.

Clear and The reliability guarantee will need to demonstrate it is consistent with the spot market,
durable rules contract market, retail market, and emissions guarantee.

57 AEMC, Reliability Frameworks Review: Issues Paper, p. 92
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Where the reliability guarantee focuses contract trading in the bilateral and OTC markets,
Information information asymmetries around contract prices and volumes will likely increase. This may
asymmetries negatively impact competition and market confidence, as participants will not know
whether they are paying a price comparable with their competitors.

We have not identified issues associated with integrating the reliability guarantee with the
Cross-market emissions guarantee, energy market or ancillary services markets. The key issue appears
integration to be how the emissions and reliability guarantees are integrated into the contract market,
and whether they will reduce liquidity as contracts become less standardised.

4.4 Capacity market

The NEM is an ‘energy-only’ wholesale electricity market design where generators are only paid for
the energy they produce. Key parameters, such as the market price cap and cumulative price
threshold, are set such that market participants have the right profit incentives to build sufficient
capacity to achieve the reliability standard of 99.998% of demand. In an energy-only market,
participants make the decision of how much capacity to build and when, and take this risk.

The alternate approach to organising the trade of electricity and achieving a targeted level of reliability
is through a capacity market. Under this type of market design, generators are paid for making
capacity available for the market operator to dispatch. In a capacity market a central authority
determines how much capacity is required in the future. If the capacity is never used the market
participant generally still receives payment with the risk and the cost paid for by consumers.

4.4.1 Policy objective

The policy objective of a capacity market is the same as an energy-only market — to meet a reliability
standard in an efficient manner over the operational and investment horizon.

As discussed above, a capacity market can be seen as a more regulated approach to an energy-only
market. While there are many types of capacity markets, the key distinction is that the model relies
on an administrative forecast of demand and subsequent transfer of investment risk to consumers.

4.4.2 How a capacity market works
While no two capacity markets are alike, they generally have the following characteristics:
o A reliability standard is established by government and/or regulator.

e The reliability standard is translated into a planning requirement to meet forecast peak demand
plus a reserve margin above this.

e A process, such as an auction, is run by a market operator to identify and attract resources
(capacity and demand response) to meet the reliability standard and reserve margin.

e There is an obligation on the market operator or Market Customers (those that purchase
electricity through the spot market) to purchase this capacity to meet their peak demand.

Another form of capacity market has been implemented in Ireland, where a Reliability Option is
auctioned. Winners of the auction receive an annual payment for the contracted capacity, but also
enter into a one-sided contract-for-difference. In the event that market prices exceed a set strike
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price, generators are obliged to pay the excess. This provides insurance to consumers against high
prices whilst also signalling appropriate scarcity. %8

Capacity markets generally co-exist alongside a day-ahead market (although this should not be seen
as a mandatory requirement) and an on-the-day energy and ancillary services market. As a result, it is
common for resource providers cleared in the capacity auction to be required to offer into the energy
or ancillary services markets, ensuring that these services are physically available when needed.

4.4.3 Market design characteristics and dependencies
Key elements of a capacity market are as follows:

e Demand curve: Administratively set demand curves are established and overlaid with bids from
resource providers to solve the capacity auction. Demand curves can be vertical (perfectly
inelastic) or curved. The design can materially impact the capacity price.

e Delivery period: The delivery period is the period of time over which a capacity provider is
obligated to make its capacity available to the market (e.g. annual, seasonal, monthly, etc.)

e Forward period: The forward period is the period of time between which an auction occurs and
the start of the delivery period. Forward periods can range from a few days before the start of a
month to up to 15 years. The forward period may also specify differing contract term lengths of a
full year, calendar quarters or monthly blocks and thus signal those periods where capacity is of
more or less value. The longer the forward period the more competition is likely to be present in
an auction, although the potential for demand forecast errors increase.

o Definition of the capacity product: Differentiation can occur between the operational
capabilities of capacity products, e.g. start times, ramp rates, etc.

e Supply curve: Key considerations in the supply curve are the treatment of wind and solar
capacity resources and their contribution to setting and achieving the reliability setting.

Settlement in capacity markets can occur in the following ways:

e Bilateral: Settlement occurs directly between capacity resource providers and market customers.

e Wholesale and retail: Payment is made by the market operator at the auction clearing price to all
capacity resources cleared in auctions. Costs associated with capacity payments are passed on to
Market Customers. Retailers recover these costs through their tariffs to customers.

When considering capacity market design there are a number of dependencies that also need to be
considered:

e Price caps in the real-time energy market: |f the expectation is that generators recover their
fixed costs through capacity payments, price caps in the energy market should be reviewed.

e Nodal pricing: Early capacity mechanisms did not reflect transmission constraints, resulting in
local capacity shortages and reliability issues. Transmission constraints need to be reflected in the
capacity market design.

e Day-ahead markets: Most capacity markets have a ‘'must-offer’ obligation into the energy or
ancillary services markets to ensure that the committed capacity is available when needed. This is
generally implemented through a day-ahead market (discussed in Section 4.5).

% Newbery, D.M., Designing an electricity wholesale market to accommodate significant renewables penetration: Lessons from

Britain (2017), p.9
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4.4.4 International experience

We have examined learnings from capacity markets in Germany, France, the United States, Great
Britain and Alberta (Canada). Key findings are discussed below, with further detail in Appendix B.

Capacity markets that have been implemented in the United States (US) and Great Britain are
immature relative to the NEM. The NEM commenced in 1998/99, while the first capacity auctions
occurred: 59

e PJM (US) in 2007/08 for a three year forward period.
e MISO (US)in 2013/14 for a two month period.

e [SO-NE in 2010/11 for a three year period.

e NYISO in 2006/07 for a 2-30 day period.

e Great Britain in December 2014 for a one year period.

From our research it became clear that most jurisdictions that have implemented capacity markets did
S0 in response to an expected 'missing money’ problem and not in response to multiple reliability
standard breaches.® The argument is generally that increasing penetration of renewable energy
results in lower average energy prices and therefore reduced ability for peaking plants to recover their
costs, eventually resulting in a breach of the reliability standard. However, we did not find this
outcome had occurred, rather it was an expectation that led to capacity markets.

The missing money problem arises when the market price cap is not set sufficiently high to
compensate peaking generators required to run for a few hours a year to meet peak demand. Often
the market price cap is set too low due to political pressure to avoid high wholesale electricity prices
and price volatility, even though an effective contract market facilitates management of this risk.

Capacity market experience has been mixed, particularly with respect to inducing cost-effective entry
and exit of capacity. Published studies argue that almost all new investment in capacity in the US was
constructed under a long term contract or through vertical integration, with only 2.4% in 2013 and
4.8% in 2014 being built for sale into the capacity market.®' However, another study challenges this
finding, claiming 60% of the capacity was market funded and the residual was privately funded.?

When considering international case studies it is important to understand the local energy mix and
other key factors. The US capacity markets have substantial nuclear, coal and gas-fired generation,
and wind and solar penetration levels of less than 10%.% In contrast, systems that support a high
penetration of large-scale renewable energy, such as South Australia (~40%), Denmark (~40%),
Texas (~18%) and Germany (~26%) have done so without capacity markets.®* Germany considered a
capacity market as part of its ‘Power Market 2.0' reforms, but did not proceed due to concerns
around distortions and costs, instead introducing a strategic reserve.®

4.4.5 Review against the principles

Table 8 undertakes a preliminary review of capacity markets against the principles.

% Jenkin, T., Beiter, P., Margolis, R., Capacity payments in restructured markets under low and high penetration levels of
renewable energy. NREL (2016), p.4
80 The missing money problem occurs when revenues from the sale of energy and ancillary services are insufficient to
compensate generators to invest in capacity to meet a reliability standard.
81 CRA, A case study in capacity market design and considerations for Alberta (2017), p.37
52 ibid,. p.37
83 ibid,. p.17
84 |EEFA, Power-industry transition, here and now (2018)
55 Jenkin, Beiter, and Margolis, Capacity Payments in Restructured Markets, p.31
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Table 8: Review of capacity markets against the principles

Wholesale market competition is dependent on the forward period. The longer the
forward period, the greater the certainty and lower the risk for new entrants. However,
Competition and  the investment risk is greater for consumers.

market signals Capacity markets can support retail competition because, depending on the design, they
are able facilitate the competitive procurement of capacity for electricity retailers, on a
non-discriminative basis.

Capacity markets place investment risk onto consumers because a central authority is
required to forecast the level of demand to be procured.

If demand forecasts persistently turn out higher than actual demand, which is the likely
Risk allocation outcome as the central authority is accountable to governments and can be expected to
forecast conservatively, consumers pay for capacity that is not required.

In the WEM capacity market it has been estimated that the market has a 23%
oversupply which costs consumers $116 million in 2016/17.66
The capacity market design influences the technologies that can participate.

Short forward periods and delivery periods favour incumbent generators or new entrants
Competitive with low fixed costs (i.e. diesel generators).

neutrality The product definition can also be used to target specific technologies. For example, the

WEM has historically over-rewarded demand-side technologies prior to the recent
reform process.®’

International experience has shown that capacity market rules are subject to change by
Clear and durable  regulators depending on the outcomes.
rules Demand curves, forward periods and delivery periods, product definition, market power
mitigants, and other parameters can be adjusted to skew outcomes.

Information

. Capacity markets can be designed to minimise information asymmetries.
asymmetries

Cross-market Capacity markets can be integrated with emissions reduction mechanisms and ancillary
integration services markets.

4.5 Day-ahead markets

A day-ahead market trades electricity (or the rights to electricity) for a whole day or specific periods
within a day. For example, a day-ahead market might clear through an auction at 2pm before the start
of a 24 hour period that begins the following day at 4am. This section also covers what we refer to as
‘prompt’ markets, which facilitate the trade of electricity contracts up to a week out from dispatch.

4.5.1 Policy objective

Day-ahead markets aim to improve system reliability over the operational horizon by providing the
market operator with greater transparency on near future availability of electricity generation.
Depending on the design, they may provide participants with a mechanism to optimise contract
participants up to dispatch, promoting efficiency.

4.5.2 How a day-ahead market works

Broadly, there are two types of day-ahead markets:

66 \Western Australia Public Utilities Office, Final Report: Reforms to the Reserve Capacity Mechanism (2016), p. 3

% ibid., p. 7
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e US-style, market participant-to-market operator design, which aims to provide sufficient
information for the reliable operation of the system; and

e European-style, participant-to-participant design aimed at facilitating contracts between market
participants.

While there are a number of key differences, both approaches support reliability through imposing
financial incentives on participants to fulfil day-ahead contract positions in the real time market. For
example, if a generator has sold 100 MW in the day-ahead market, but only generates 80 MW in the
real-time market, it will be required to pay the market operator for the 20 MW at the real time price
(which could be high if the market is short).

In the NEM, AEMO is provided with operational information on generators’ expectations for the
following day through the pre-dispatch process. While the pre-dispatch process is not financially
binding on participants, there is an opportunity cost associated with a generator not being online
when the market price is high. As a high market price should correlate with high demand for capacity,
generators in the NEM face an incentive to be online when the market operator requires them, even if
they are not fully contracted.

US-style day-ahead market

Under a US-style day-ahead market, the transaction occurs between market participants and the
system operator, and assists the system operator to schedule the market. Key objectives are to: %

e Provide technical and cost information to the system operator through financially binding
operating schedules and technical operating parameters for the following day;

e Provide market participants with financially binding schedules to support physical unit
commitment; and

e Allow market participants to provide information to system operators to schedule cross-border
flows between different regional markets (not relevant for the NEM).

In the US-style mechanism, generators submit unit-level bids for their entire generation portfolio.
From this, the market operator runs an auction to establish financially binding schedules for the day.
Participants settle against the day-ahead price, with deviation quantities between the day-ahead and
real-time markets settled in the real-time balancing market.

European-style day-ahead market

The European-style day-ahead market allows participants to optimise their portfolios continuously on a
participant-to-participant basis, as opposed to the US-style approach which is between participants
and the market operator. There are a number of timeframes around when this can be done, from day-
ahead auctions for electricity delivered on an hourly and half hourly basis, to a prompt market that
facilitates trading of exchange products up to a week ahead.®®

If generators trading in the day-ahead market cannot deliver the supply they have sold, they will be
exposed to the price in the real-time market. This places additional financial risk on generators and
creating an incentive to ‘guarantee’ bids though back-up capacity or contracts with other generators.
In effect, a day-ahead market attempts to increase the contracting levels of generators close to
dispatch in order to create an explicit financial obligation.

The objective of European-style markets is to:

88 AEMC, Reliability Frameworks Review: Interim Report, p. 160

89 See: https://www.apxaroup.com/trading-clearing/apx-power-uk/
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https://www.apxgroup.com/trading-clearing/apx-power-uk/

e Concentrate liquidity at a certain point in time (i.e. day-ahead to a week out), providing participants
with greater confidence in market depth and the prices observed;

e Allow market participants to optimise contract positions closer to dispatch or hedge against the
spot market; and

e Provide information to the market ahead of dispatch through contract prices.

In the European markets, the system operator does not rely on information from the day-ahead
market to operate the system and settlement occurs through private exchanges.

4.5.3 Market design characteristics and dependencies
Typical market design characteristics for day-ahead markets are as follows:

e Type: Whether the most appropriate design is the US-style with active system operator
participation or European-style which facilitates participant-to-participant trade.

e Participation: Most day-ahead markets are voluntary. Mandatory participation generally only
applies when resources are being paid under a capacity market.

e Type of commitment: The type of commitment depends on whether deviations from the day-
ahead market schedules are financially settled in the real-time market or whether they are an
obligation to physically generate or use electricity.

e Locational: The degree to which locational elements of the electricity system are taken into
account. A day-ahead market design that accounts for transmission system constraints and
produces operationally feasible schedules is a nodal day-ahead market.

e Settlement: How settlement between the day-ahead market and real-time market occurs.
When considering a day-ahead market design, the following dependencies need to be considered:

o The relationship between the price cap in the day-ahead market and real-time market, and any
market power considerations;

e The type of design, whether the market is continuously traded on an exchange or an auction at a
point in time;

e Incentives to allow the prices in the day-ahead market to converge with the real-time market so
that any price differences can be efficiently arbitraged away;

e [nteractions with the contract market, such as whether some hedge contracts will be settled
against the day-ahead market instead of the spot market, and whether this is likely to split
contract market liquidity; and

e Governance arrangements, including the most appropriate organisation to run the market.

4.5.4 International experience

We have examined learnings from day-ahead markets in Texas and Great Britain. Key findings are
discussed below, with further detail in Appendix B.3.

Texas implemented a voluntary, financially binding day-ahead market as part of the implementation of
a nodal market. It primarily provides a platform to hedge transmission congestion costs ahead of the
operating day, as well as price volatility in the real-time market.

Market participants in the Great Britain market have access to independent day-ahead power
exchanges, which provide a mechanism to hedge one hourly and half hourly blocks of electricity day-
ahead, as well as longer dated products up to a week-ahead.
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4.5.5 Review against the principles

Table 9 is a preliminary review of a day-ahead market against the principles, while Box 1 discusses
how a European-style day-ahead market could add value to market participants in the NEM.

Table 9: Review of day-ahead markets against the principles

Competition and
market signals

Risk allocation

Competitive
neutrality

Clear and durable
rules

Information
asymmetries

Cross-market
integration

Day-ahead markets can support wholesale and retail market competition, as they are
able to support the competitive procurement of capacity, on a short-term basis, by
electricity retailers.

US style day-ahead markets where outcomes are financially binding transfer risk from
market participants to consumers if the market operator over forecasts demand and the
real time price is lower than the day-ahead price.

European style day-ahead markets aim to concentrate the exchange trading of contracts
at a specific point in time to concentrate liquidity. They also provide flexibility around the
short term trading of electricity contracts.

Day-ahead markets can be designed to be technology neutral.
Day-ahead markets can support greater participation of demand response through the
forward certainty provided.

Depending on the design, day-ahead markets can be complex or simple.

Day-ahead market design factors include: US or European-style, mandatory/voluntary,
firm or non-firm scheduling, locational or non-locational, and simple or complex bidding.

Consistency and integration with the real time market and any capacity market also
needs to be considered.

Day-ahead markets can be designed to minimise information asymmetries through
greater information being published ahead of dispatch.

Day-ahead markets can be integrated with emissions reduction mechanisms and co-
optimised with ancillary services markets.

4.6 Strategic reserves

Strategic reserves are capacity reserved for use by the market operator in emergencies if a market
response to a forecast capacity shortfall fails to eventuate. They are procured and dispatched outside
of the merit order (out-of-market).

4.6.1 Policy objective

Strategic reserves are designed as last resort mechanisms that can be used by a market operator to
prevent load-shedding should market participants fail to respond. This helps to provide a safety net if
the market fails to deliver the targeted level of reliability. Strategic reserves primarily influence
investment incentives, but can also impact operational outcomes.

4.6.2 How strategic reserves work
The Finkel Panel recommended that:

“Consideration should be given to the suitability and desirability of an out of market Strategic
Reserve mechanism. This could involve equipping AEMO with the power to contract for a
targeted level of capacity that would be held in reserve outside of the market. If
implemented, this policy should be designed as an enhancement or replacement to the
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existing reliability safety net measure, the Reliability and Emergency Reserve Trader (RERT)
mechanism ..."7°

The strategic reserve envisaged by the Finkel Review involves the market operator obtaining capacity
outside of the market —i.e. via a mechanism other than the fundamental mechanism underpinning the
spot market.

As identified in the Finkel Review, the NEM already operates a form of strategic reserve through the
RERT. RERT is a mechanism that allows AEMO to set up a panel of capacity providers (both
generation and demand response), in cases where it is predicted that the market will not meet the
reliability standard.

Other forms of strategic reserves involve the government directly procuring reserve capacity to
dispatch in times of market emergencies and procuring demand-side capacity through an auction
process.

For emphasis, payments for strategic reserves are not made through the spot market but rather in
parallel to, or outside of the market. The use of strategic reserves therefore represents an
intervention in, or override of, the market.

4.6.3 Market design characteristics and dependencies
Key considerations for strategic reserves are:

e whether generation capacity is owned by the government or contracted to capacity providers (either
generation or demand management);

e whether strategic reserves exist as a temporary or permanent mechanism;
e the timeframes under which strategic reserves can be procured; and

e the conditions under which the reserve market can be procured and triggered.

4.6.4 International experience

We have examined learnings from strategic reserve markets in Germany, Texas and Belgium. Key
findings are discussed below, with further detail in Appendix B.2.

Germany's Federal Parliament legislated to create a capacity reserve in June 2016 as part of a broader
market reform. The capacity reserve contains power plants which are not part of the regular power
market and have a total capacity of 5% of the average maximum demand, costing between €130
million to €260 million.

The ERCOT market contains an Emergency Response Service mechanism (ERS) which dispatches
demand response and distributed energy resources in response to anticipated supply shortages. The
ERS mechanism works by generating a demand curve, based on an annual expenditure limit of US$50
million, rather than by estimating the total capacity needed. Effectively, this sets in place a ‘budget’
for the procurement of capacity, which is maximised within the cost constraint.

Similar to the NEM's RERT, Belgium’s system operator Elia has strategic reserves in its energy-only
market to avoid capacity shortfalls and to maintain reliability, procuring capacity in periods of supply
emergencies. As a number of nuclear and gas plants were mothballed, or out of the market, this
mechanism was introduced in 2014 to aid in managing reliability during winter months.

0 Finkel, A. et al., Independent Review into the Future Security of the National Electricity Market. Commonwealth of Australia

(2017), p.200.
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4.6.5 Review against the principles

Table 10 is a preliminary review of strategic reserves against the principles.

Table 10: Review of strategic reserves against the principles

Competition and
market signals

Risk allocation

Competitive
neutrality

Clear and durable
rules

Information
asymmetries

Cross-market
integration

If market participants anticipate that a strategic reserve will be triggered too aggressively,
the private sector may not invest in the resources required to meet an identified reliability
gap. This would undermine the overarching objective of the market to facilitate efficient
private investment to meet expected demand.

For strategic reserves to support market competition, strict rules must be in place to
inhibit the use of strategic reserves in all but emergency situations.

Strategic reserves place investment risk onto consumers, as a central authority is tasked
with determining the amount of reserve to be maintained. If too high a level is set,
consumers will pay for generation capacity they will not use in most cases. Strategic
reserves act like insurance in this manner, as a premium is paid irrespective of use.

Strategic reserves can be designed to be technology neutral.

Strategic reserves can support participation of demand response through one way of
gaining forward contracting certainty.

A key factor to a strategic reserve being applied in a consistent manner is the conditions

under which a strategic reserve can be utilised. As discussed above there must be clear

and consistent rules in place for the conditions of use to avoid private investment decline
in generation capacity.

Information about strategic reserves should be, and typically are, made public to the
market so that participants can make decisions in full knowledge of the existence of the
strategic reserve.

A strategic reserve can be integrated with an emissions reduction mechanism and
ancillary services markets.

4.7 Wholesale demand response mechanism

Demand response involves consumers, or loads, altering their level of consumption in response to
prices signalled to them. These prices can be signalled via retail prices, network charges or through
the wholesale market. A wholesale DRM facilitates demand response through the wholesale market,
potentially by allowing demand response providers to offer the service into the market in a manner
akin to generation capacity.

4.7.1 Policy objective

The objective of a wholesale DRM is to facilitate increased uptake of demand response resources
and, more broadly, to meet a given level of demand at the lowest cost. A DRM primarily contributes
to reliability and influences decision-making on the operational horizon.

4.7.2 How wholesale demand response works

A wholesale DRM works by allowing demand response services to be ‘offered’ into the market as a
service in a manner akin to generation capacity. Demand response resources are therefore included in
the dispatch process explicitly — their cost is compared with the cost of dispatching generation. If the
demand response is part of the least-cost dispatch solution, then the market operator will dispatch
the demand response services.
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We note that a wholesale DRM is not essential to allow demand response to participate in the
market. The current energy-only design of the NEM already allows responsive loads to benefit by
reducing exposure to high spot prices and, if they wish, can be scheduled and cleared against the
spot price and included in dispatch. However, this approach may have challenges and create risk and
uncertainty for market customers, as they are exposed to the variability of the spot price. A DRM
might help to overcome these risks, but there is also the potential for the design to create an
oversupply compared to an efficient level of DRM, which would increase cost for consumers.

The Finkel Review recommended the COAG Energy Council direct the AEMC to undertake a review
to recommend a mechanism that facilitates demand response in the wholesale energy market; and
that this review should be completed by mid-2018 and include a draft rule change proposal for
consideration by the COAG Energy Council.”' We understand the AEMC and AEMO are considering a
wholesale DRM with the ESB, who will coordinate the market bodies’ response.

4.7.3 Market design characteristics and dependencies
Key considerations for wholesale market DRM are:

e how the quantum of demand response is measured and verified, noting that the mechanism must
continually determine a ‘what if’ value, i.e. what would the customer’s consumption have been
but for the decision to respond;

e the interaction with the retail price levied on the customer;
e the cost and complexity of implementing the DRM; and

e the degree to which there may already be existing, implicit incentives for customers to adopt
demand response.

4.7.4 International experience

We have examined learnings from wholesale DRMs in Texas and the US (PJM). Key findings are
below, with further detail in Appendix B.3.

Wholesale DRM is procured in the Texas system by ERCOT as part of its Emergency Response
Service (ERS) discussed above.

Since 2000, demand participation has existed in some form in the US PJM market as a way of paying
loads for curtailment during emergency conditions. Around 15,000 MW of demand response cleared
in the forward capacity auction for the 2015/16 delivery year.

4.7.5 Review against the principles

Table 11 is a preliminary review of wholesale DRM against the principles.

Table 11: Review of wholesale DRM against the principles

A wholesale market DRM can be seen as a means to allowing more demand response to
Competition and  participate in the market. It could be argued that the current rules make it too difficult for
market signals demand response to participate in the market, limiting the degree of competition
between these services and other forms of generation.

There are risks associated with demand response services gaming their baselines to
Risk allocation improve the price that they receive. These risks are borne by consumers, unless
satisfactory mechanisms can be put in place to police gaming of baselines.

7' Finkel, Independent Review, Recommendation 6.7
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We would argue that a wholesale DRM is not technology neutral — in effect, demand
Competitive response services receive special treatment, as the mechanism does not treat generation
neutrality and loads on equal terms. To do so, would require that loads simply face a spot price,
such as is the case under the current rules.

It is possible to create a set of clear and consistent rules that underpin a wholesale DRM.

Clee e Suelts Notwithstanding, rules for determining baselines often become complex and unwieldy as

| X
ruies has been demonstrated in other markets around the world.
There are no material information asymmetries under a wholesale DRM that have been
Information identified in terms of bidding and dispatch outcomes. The key information asymmetry is
asymmetries between the DR customer and the buyer of the service, and goes to the difficulty of

measuring and verifying demand reductions.

Cross-market A wholesale DRM is consistent with the principles of an integrated emissions reduction
integration mechanism and co-optimisation of energy and ancillary services markets.

4.8 |Inertia and frequency response markets

Inertia

Traditional synchronous generation providers are typically based on moving parts.’? These moving
parts have an inherent physical attribute — inertia — which is defined as the tendency of movement to
continue in the absence of an opposing force.”

Inertia in the electricity grid has traditionally been provided as a by-product of generation capacity, as
traditional sources of power typically involve a moving component (i.e. spinning turbines). The benefit
of inertia is demonstrated when a generation source goes offline. The inertia inherent in the system
slows the rate at which frequency drops, providing a time buffer for other generation sources to come
online and bring the frequency up to the required level.

Frequency Control Ancillary Services

Frequency Control Ancillary Services (FCAS) support the secure operation of the market by ensuring
frequency is managed within safe parameters.

Frequency refers to the speed at which current alternates in an Alternating Current (AC) network,
such as the NEM. In Australia, this frequency is 50 Hz. It is critical this level is maintained within
parameters to support the safe operation of any equipment connected to the network.

4.8.1 Policy objective

As FCAS and inertia markets relate to frequency control, the objective of these mechanisms is to
support system security. FCAS and inertia markets aim to incentivise market participants to invest in
and provide these services to support the operation of the market. They can therefore act on both the
investment and operational horizon.

2 Generally spinning turbines, although wind turbines also provide inertia
3 Wirfs-Brock, J., “IE Questions: What Is Inertia? And What's Its Role In Grid Reliability?”, Inside Energy, 2015,

http://insideenergy.org/2015/06/15/ie-questions-what-is-inertia-and-whats-its-role-in-reliability/
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4.8.2 How inertia and fast frequency response markets work

Inertia

As variable renewable energy sources are increasingly introduced to the grid, the reliance on inverters
results in no mechanical inertia contribution to the system.”* The following four inertia market
mechanisms offer potential solutions:”®

TNSP provision

TNSP provision has been noted as being the most likely option to provide the targeted level of inertia
through network support agreements or providing inertia through synchronous condensers owned by
the TNSP. Key factors to key consider are:

e financial incentives to minimise associated costs;
e consistency where TNSPs are accountable for the outcomes of their networks; and

e the ability to localise system strength where required.

Generator obligation

This option places an obligation on generators to provide inertia. Whilst simple to conceptualise, if a
defined level of required inertia is provided to a generator, this is likely to result in over-supply at times
of low demand. Limiting the obligation to centrally dispatched generators may also be ineffective at
times when there is little centrally dispatched generation in the system.

AEMO contracting

Similarly to TNSP sourcing, AEMO contracting can provide certainty for investment, while also
allowing for flexibility in sourcing and dispatch. However, as AEMO does not have clear financial
incentives like TNSPs, it may be difficult to develop criteria by which AEMO could assess competing
offers.

Market sourcing

This option forms a spot market for inertia provision, however it is not clear if a liquid secondary
market would develop to manage price risk. Further, the physical properties of inertia make it difficult
to incorporate into existing dispatch mechanismes.

FCAS

FCAS is sourced from markets operating in parallel to the wholesale energy market, with FCAS and
wholesale electricity being optimised simultaneously to minimise total cost.

There are two types of FCAS:
e Regulation raise and lower services, used to correct minor changes in frequency; and

e Contingency fast (6 second), slow (60 second), and delayed (5 minute) raise and lower services,
used to respond to larger deviations in power system frequency, typically as a result of
contingency events such as the tripping of a large generator or load.

Changes by the AEMC in November 2016 have unbundled the provision of energy and ancillary
services. This change allows ancillary-only service providers to enter the market, allowing both
generation and demand-side response to provide FCAS services.

74 ibid., p.3

75 AEMC, Final Report — System Security Market Frameworks Review (2018), p.34
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Recent price trends have incentivised market participants to install equipment to enable participation
in the FCAS markets. The cost of delivering ancillary services to the market has increased from

$2 million per week to in 2012 to $4.45 million per week in 2017. 7® This increase is largely attributed
to increases in the cost of regulation services. As these services are procured through a market
mechanism, this is reflective of a market signal for new participants into the market.

4.8.3 Market design characteristics and dependencies
Key considerations for inertia and fast frequency response markets are:

e recognising that inertia and fast frequency response services may be provided by different parties
over time:

— in the short term, inertia may be provided by existing generators;

— inthe long term, inertia may be provided by anyone who can build and maintain a synchronous
condenser;

— fast frequency response services may be provided by new entrants that do not participate in
the wholesale market;

e inertia and fast frequency response are, to some degree, substitutes for one another and so a
market design should consider both these services simultaneously, rather than each one in
isolation; and

e the decline in the level of inertia is a problem that grows each time a synchronous generator
retires — the solution must consider not only the need for new sources of inertia, but how policies
can make use of, or preserve, existing sources of inertia.

4.8.4 International experience

We have examined learnings from inertia and frequency response markets in Great Britain and the
Texas system managed by ERCOT. Key findings are below, with further detail in Appendix B.3.

To protect against drops in system frequency, National Grid in Great Britain has numerous services
that market participants can offer into. One of these services is enhanced frequency response, which
requires a <1 second response time to 100% proportionate active power output, compared to

10-30 seconds for mandatory and firm frequency response.

ERCOT procures four frequency control services: regulation reserves are deployed immediately in
response to changes in system frequency, responsive reserves must respond within 10 minutes of a
significant deviation event, and non-spinning reserves must have a response less than 30 minutes.

4.8.5 Review against the principles

Table 12 is a preliminary review of inertia and fast frequency response markets against the principles.

Table 12: Review of inertia and fast frequency response markets against the principles

m Preliminary review

Creating markets for these new, unpriced services will ensure the services are provided to
Competition and  the market. Making TNSPs responsible for the provision of some of these services may be
market signals  acceptable where the services have characteristics of a natural monopoly, i.e. large fixed
costs with low ongoing variable costs.

76 AEMC, Interim Report, p.49
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Preliminary review

TNSP provision, the generator obligation, and AEMO contracting all place the risk of over-
investment on consumers. Under these options, if the central authority persistently over-
estimates the need for inertia and fast frequency response, consumers will pay for the
excess quantity of these services.

This may not be the case where market sourcing is used. However, we note that there is a
minimum amount of inertia/frequency response required to maintain system security at all
times — this cannot be determined by the market, and so would be determined by a central
authority under all options. Notwithstanding, the level of services above this minimum
level could be determined by the market.

Markets for these new services are a technology neutral solution. However, the other
models put forward to obtain these services, such as TNSP provision or the ‘generator
obligation’ options may not be technology neutral. For instance, the TNSP provision option
may favour the use of synchronous condensers over other technologies.

The rules for the mechanisms to obtain these services appear to be clear and consistent.

The generator obligation option may create some information asymmetries. Large
generators, who can use their own portfolio assets, have an informational advantage over
smaller generators, who may have to contract with larger generators to meet the
obligation.

All of the options can be integrated with emissions reduction mechanisms.
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4.9 Western Australia — constrained access

On 23 August 2017, the Western Australian Minister for Energy announced that legislation would be
introduced in 2018 to adopt a framework of constrained access to Western Power’s electricity
network.

The current WEM arrangements are based on an unconstrained transmission network design. This
network design is based on existing generation having firm access to the transmission network under
system normal conditions and, in order to maintain firm access, potentially requiring expensive
network augmentation prior to the connection of additional generation.”’

An unconstrained network design, while providing certainty to generators, results in an overbuilt
congestion-free network, which will eventually increase customer costs. An efficiently built network
will have some level of congestion. Accordingly, the WEM plans to move to a NEM style constrained
access regime by 2022, in order to promote a simpler connection process and more efficient
outcomes.

Under constrained access, generators compete for access to the network through the real time
wholesale market, with dispatch subject to network constraints to maintain system security. This
provides an economically efficient means for the allocation of network capacity to generators based
on their offer prices, and is expected to reduce the cost of new generators connecting to the grid.

4.9.1 Policy objective

The objective of introducing constrained access is to reduce costs and therefore enhance customer
affordability. By allowing an efficient level of congestion through constrained access, new generators
will be able to connect at a lower cost.

The PUO expects the reforms will reduce the time and cost to connect to Western Power’s network,
reducing barriers to entry and improving access to the network for newer generation technologies,
particularly renewables.”®

4.9.2 How constrained access is expected to work

The PUO is proposing the following approach to implementing constrained network access for the
WEM:7®

e No generator will have a guaranteed right to export electricity into Western Power's network.
Firm access rights will not be grandfathered beyond some transitional arrangements (see below).
This means any terms and conditions in existing network access contracts that grant, or purport
to grant, rights to export electricity up to a maximum amount (when the network is operating
under system normal conditions) will need to be subordinated to the operation of market dispatch,
or otherwise overridden.

o All new connections to the Western Power network will be on a constrained basis. This means
generators can be constrained-off (or constrained-on) by the activities of other users. No generator
will be afforded firm access to the network under any circumstances.

77 Firm access means that a generator is guaranteed access the transmission network for a specified capacity under system
normal operating conditions.

78 Public Utilities Office, Improving access to Western Power’s network — Implementing a constrained network access regime
(2018), p. 3

7 ibid., p.5-6
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e Terms and conditions in existing network access contracts that are inconsistent with a framework
for constrained access will be modified accordingly. For example, contractual provisions that allow
generators to transfer and / or relocate capacity between connection points will have no effect.

We also note these reforms may be supported by transitional arrangements for existing generators
that recognise the investments these participants have made based on the existing regulatory
framework. To inform a decision on required transitional arrangements to implement constrained
access, the PUO is investigating the impacts on generators through market modelling.

The PUOQ is also investigating a form of rolling priority access to the reserve capacity mechanism on a
first come, first served basis, where new entrant generators would have lower priority for 10 years.
This is to provide a period of confidence to existing generators and to discourage new generators
from locating in congested locations.

4.9.3 Market design characteristics and dependencies

Changes to the WEM to adopt a security-constrained market design will also be required. Existing
WEM systems were designed on the basis that network congestion would rarely occur and the
current approach of manual intervention during congestion events is unlikely to handle a higher
incidence of network congestion in the future. Other changes to the design of the WEM include:®°

e the introduction of facility bidding for all market participants;
e co-optimisation of energy and ancillary services; and

e implementation of 5-minute dispatch.

4.9.4 International experience

Most markets around the world, including the NEM, have a system of constrained access. This
approach recognises that it would be inefficient to build a network with sufficient capacity to allow all
generation to be dispatched, and that at some point the cost of building additional network outweighs
the cost of congestion. In other words, there is an efficient level of network congestion.

In the NEM, generators are “constrained off” when there is congestion on the network, and so they
cannot access the wholesale market price. In other markets internationally, generators have financial
rights which effectively provide them with compensation when they cannot access the market price
due to network congestion.

4.9.5 Review against the principles

Table 13 is a preliminary review of WA constrained access reforms against the principles.

Table 13: Review of WA constrained access reforms against the principles

m Preliminary review

Competition and  Constrained access supports increased wholesale market competition as new generators
market signals  face lower barriers to connect to the grid.

The allocation of risk sits with generators under the constrained access model. New
entrant generators can take actions to manage this risk such as decisions on where to

Risk allocation locate, taking into account grid conditions and the likelihood of congestion. Provision of
rolling priority access for incumbents over new entrants for 10 years correctly allocates
congestion risk with the causer of the congestion (i.e. new entrants).

8 ipid., p.11
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Constrained access supports competitive neutrality as under this framework all generators
will have equal access to being dispatched in the WEM.

As seen in the NEM, which has been in operation since 1998/99, constrained access can
be implemented in a way that market participants can understand and which are adaptable
over time to changes supply, demand and market structure.

Constrained access can be implemented in a way that minimises information asymmetries
through the publication of transmission network constraints and generator bids. This
information allows market participants to analyse and simulate likely constraints and
congestion.

Constrained access can be implemented in a way that supports emissions reduction
policies and ancillary services markets, as has occurred in the NEM.
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Areas Tor Turther anaysis

Australia’s wholesale electricity markets are navigating a transition driven by changing relative
technology costs and the need to reduce emissions. Enhancements to the NEM will likely be required
for the market to adapt and a number are currently underway or proposed.

A key finding of our report is that the approach to changing the market design should follow a
deliberate and well-structured process encompassing comprehensive stakeholder consultation (see
section 3.8). If this does not occur, there is a risk that solutions are developed and implemented to
solve the wrong problems or key stakeholders are not brought on the journey and frustrate reforms.

Facilitating industry participation in market reform processes creates a sense of ownership, which is
essential for successful outcomes. Ultimately, market reforms will be enhanced when industry
participants understand, adapt their commercial behaviour and embrace the change.

This chapter sets out our recommendations for further analysis.

5.1 Areas for further analysis

Our report has established a best-practice process for market design, developed an assessment
framework, reviewed policy proposals, and tested various wholesale market mechanisms against the
design principles in Chapter 3.

A critical piece of the design process is detailed analysis of issues facing the NEM, resulting in a set
of clearly defined problems. Without this there is a risk the current solutions-focussed debate
continues. We have posed a number of questions to guide analysis to help build on this report.

What services does the spot market need to price and participants need to

01 procure for a reliable and secure system into the future?

The role of the spot market is to supply and price the services required to operate the power system
in a secure and reliable state, in the long-term interests of consumers. Since commencement, the
NEM has priced energy and frequency control ancillary services. A number of other services, such as
inertia, have been supplied as a function of the predominant type of generation technology.®' These
services deliver value to customers and the market broadly.

As new technologies emerge and the generation mix changes, do new services need to be defined,
priced and procured by the market operator on behalf of consumers? If the services required by the
market operator to operate a secure and reliable system are transparently defined, then participants
responding to price signals can be expected to meet this demand.

New services that may be required by the market include:

e |nertia;

81 For example, inertia can be thought of as a positive externality — it was provided as an inherent characteristic of thermal

generators for the benefit of all system users and the market operator.
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e Dispatchable capacity;
e Fast frequency response; and

e Ramp-rate capability.

When is the appropriate time for operational and investment decision making

02 and control to transfer from market participants to AEMO?

The current NEM design places investment decision making on market participants and only transfers
operational decision making to the market operator five minutes ahead of dispatch. Prior to this point
market participants can rebid their capacity between fixed price bands in response to changing
conditions and new market information.

Some of the mechanisms discussed in Chapter 4 transfer decision making to the market operator
earlier than currently occurs. For example, a mandatory, US style, day-ahead market can financially
bind generators 12 to 16 hours ahead of dispatch, while a strategic reserve market could allow a
market operator to procure capacity a number of years ahead of dispatch.

Through the market design process it is important to consider the implications of transferring decision
making to the market operator and how this influences risk allocation and incentives for market
participants. This could lead to trade-offs between certainty and efficiency.

Would wind and solar forecast accuracy increase if these market participants

08 were responsible for providing energy forecasts to AEMO?

Forecasts of output from wind and solar over the operational horizon are key inputs into the NEM pre-
dispatch process, as they provide information to market participants and AEMO on the resources
available to meet demand. As forecasting becomes more challenging with the increased penetration
of variable renewable energy generators, consideration could be given to ways of enhancing
forecasting accuracy.

Forecasts of large-scale wind and solar generation for NEM pre-dispatch and dispatch are currently
undertaken by the market operator. Forecasting is inherently difficult and no one organisation has all
of the information or expertise. Market participants may have better information on expected
generation through experience gained developing and operating their assets, as well as specialist in-
house expertise.

The Victorian Declared Wholesale Gas Market (DWGM) operated by AEMO is a case in point. In the
DWGM market participants forecast demand, which is used by AEMO for gas scheduling. The
underlying philosophy is that market participants, in particular retailers, are better placed to predict
their customers’ gas demand than AEMO. However, because AEMO is responsible for operating the
system in a secure state, it also undertakes whole-of-system demand forecasts and has an ability to
override market participants’ demand forecasts, subject to a transparent methodology. %2

82 AEMO, Demand Override Methodology, 16 July 2013
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04 \What market mechanisms could be considered to reduce the risk of VRE

generators selling medium to long term hedge contracts?

An important aspect of facilitating efficient outcomes in an energy-only spot market such as the NEM
is a liquid contract market. Generators and market customers enter into hedge contracts to manage
spot price volatility. Without an effective contract market, the energy-only gross pool NEM design is
unlikely to be sustainable.

As VRE generation makes up a greater proportion of the energy mix, the supply of hedge contracts
offered into the market will likely reduce. This is because a mismatch is created between renewable
energy generators with a variable fuel source and demand from retailers and large users for firm
hedge contracts. If a VRE generator sells a firm hedge contract and its wind or solar plant is not
generating, it will be exposed to the spot price of up to $14,200/MWh.

A European-style exchange-traded market for electricity contracts could provide a way to manage this
risk through facilitating greater short term trade between VRE generators and dispatchable
generators. Such a market would enhance the scope for VRE generators to manage volume risk
associated with selling longer term OTC/ASX hedge contracts, through an ability to cap risk by buying
back contracts on a short-term basis in response to wind/solar forecasts. It could also be used to
facilitate the trade of demand-response contracts.

This type of market would in effect facilitate VRE generators becoming ‘synthetic’ firm generators
and, if successful, increase the supply of longer term hedge contracts. The market could be
established by the ASX offering short-term contracts, a new platform developed by industry
participants or implemented by AEMO through an AEMC rule change. For this type of market to be
successful, industry will need to coordinate and lead the design process, and play an active role in
supporting trading liquidity.
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Appendix A: ReVIEW 0
DOICY Proposals

The purpose of this appendix is to review the wholesale electricity market elements of the various
policy initiatives underway in a succinct, easy to understand manner. This will cover the many
reviews, recommendations, and proposals underway in the market, focussing primarily on the:

e Independent Review into the Future Security of the National Electricity Market (the Finkel
Review);

e ESB National Energy Guarantee (NEG);
e AEMC Reliability Frameworks and System Security reviews, and associated rule changes; and

e State and federal government initiatives.

A.1 Finkel Review recommendations

A.1.1 Overview of Finkel Review

Following the South Australian system-black event in 2016, Australia’s Chief Scientist, Dr Alan Finkel,
was commissioned to conduct an inquiry into the state of the electricity sector and provide
recommendations for its future. The results of the inquiry form what is known as the Finkel Review®:,
which encompasses a wide range of suggested reforms across several areas. The key
recommendations, and the implementation status of them, is outlined in the following section.

A.1.2 Energy Security Obligations

The reform areas of the Energy Security Obligations for the NEM are summarised below in Figure 12.

Figure 12: Outline of Energy Security Obligations

g #
F n ntrol capabiliti
AA. Frequency control capabilities
Energy Security — E System strength capabilities
Obligations
II Other technical performance
capabilities
Sm—
83 Finkel, Independent Review
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What is the objective?

System security refers to the resilience of the electricity sector to unexpected perturbations, and is
commonly linked to concepts such as synchronous generation and system inertia. With higher levels
of renewable electricity, which does not possess inherent inertia, system security is reduced and
there is a higher risk of faults. These reforms are aimed at strengthening this security by creating new
mechanisms for promoting frequency control capabilities, system strength capabilities, and other
technical performance capabilities.

Linkages with other policies
There are no direct links between this policy and others underway in the Australian electricity market.

Table 14: Energy Security Obligations - frequency control

5 e

July 2018:
Development
and
. ® AEMC Rule change to require TNSPs to make publication of
Managing minimum levels of inertia available when methodology
the rate of needed. NSPs. ISPs to determine
change of ) . ) ' ! ’ »
®  TNSPs will be able to contract with third-party Generators, inertia by
1 power i i Registered Securit AEMO is due.
system prov]ders of alte'mat'lve f'requengy control g Y
84 services to provide inertia substitutes. Participants
ez and AEMO July 2019:
® AEMO will be able to utilise the provided inertia TNSPs szt
netwgrk §ervices under specific pircumstances address any
to maintain power system security. declared
shortfall in
inertia.
® AEMC Rule change to establish a framework April 2018:
for reviewing current and emerging power AEMO, Completion of
system frequency risks and managing NSPs, a power
Emergency emergency frequency events. Registered system
2 frequency ¢ The new rules also establish a protected Participants, Security frequency
control85 contingency event which allows AEMO to System MSASHY _by
scheme manage the system at all times using ex ante Security AEMQ is due,
operational solutions and limited generation and ~ Coordinator, with a review
load shedding. Generators at least every
two years.
® The AEMC is continuing its assessment of the March 2018:
AEMC appropriate design of an inertia market AEMC Draft
frequency mechanism. NSPs, Report on
3 control e I particular, it is considering issues associated ~ Generators, Security Frequency
fram‘ewggk with primary frequency control, frequency AEMO control
[EMIEW control ancillary services, and distributed framework is
energy resources (DER) due.
® AGL proposed a rule change to introduce a
Inertia market based mechanism for the provision of February
ancillary inertia above the minimum obligations on TNSPS, 2018: AEMC
4 service TNSPs. Generators, Security Final
market o The AEMC has determined that the AZIO DS
rule introduction of such a mechanism is not passed.

appropriate at this point in time.

8 AEMC, Rule Determination: National Electricity Amendment (Managing the rate of change of power system frequency) Rule
2017 (2017)

8 AEMC, Rule Determination: National Electricity Amendment (Emergency frequency control schemes) Rule 2017 (2017)

8 AEMC, Progress Update: Frequency control frameworks review (2017)

87 AEMC, Rule Determination: National Electricity Amendment (Inertia Ancillary Service Market) Rule 2018 (2018)
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Table 15: Energy Security Obligations - system strength capabilities

4 e

July 2018:
Development
and
®  The AEMC is introducing regulatory publication of
arrangements to require network service methodology
providers (NSPs) to maintain system strength for
above key levels at key locations in the power determining
system. Generators, system
i . . TNSPs, strength
Managing ® AEMO will be required to develop system ISPs, ' requirements
5 power strength requirement procedures and a system Registered Security by AEMO is
system fault strength impact assessment. Where a system Participants e
levels® strength shortfall exists, TNSPs will be required AEMO :
to procure system strength services. July 2019:
® The rule also imposes a new requirement on TNSPs must
connecting generators to ‘do no harm’ to the have system
security of the power system. zglf/?get: °
meet
shortfalls.

Table 16: Energy Security Obligations - other technical performance capabilities

54 e

NSPs,
prospective
® AEMC Rule change to expand the application of system July 2018:
Improved existing model data provisions in the NER to restart Development
guidelines apply to additional types of participants and the ancillary and
for ' plant they operate. services publlcatlon of
generating . . _ (SRAS), . revised
system ® AEMOis requweq to §et out in its power el Security guidelines for
models®® system model guidelines what model data support and generating
must be provided by participants and the — system
specific circumstances or conditions under ancillary models by
which that model data will be required. Servioes AEMO is due.
(NCAS),
AEMO.
® AEMC Rule change to introduce a number of ;
access standards for connecting generators and April 2018:
amending the process for negotiating Draft o
e — performance standards. Determination
) . expected.
technical ® Access standards include voltage control and Generators
performance reactive power provision, disturbance ride NSP d' S .
90 . s an ecurity
standards through, system strength, active power control AEMO
and remote monitoring and control; July 2018:
® |tis important to note that this rule change is Final
limited to technical performance standards. A Determination
process for a further comprehensive review is due.

being considered by the Energy Security Board.

88 AEMC, Rule Determination: National Electricity Amendment (Managing power system fault levels) Rule 2017 (2017)
8 AEMC, Rule Determination: National Electricity Amendment (Generating System Model Guidelines) Rule 2017 (2017)

%0 AEMC, Rule Determination: National Electricity Amendment (Generating System Model Guidelines) Rule 2017 (2017)
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A.1.3 Generator Reliability Obligation

The Generator Reliability Obligation (GRO) would impose new obligations on variable renewable
energy (VRE) generators connecting to the NEM and is aimed at ensuring reliability is maintained. We
note the ESB expects the GRO to be superseded by the reliability guarantee of the NEG?".

What is the objective?

Placing reliability obligations on generators aims to counterbalance increasing intermittency in the grid
as a result of renewable energy technologies.

Linkages with other policies

This policy is linked with the following policy developments:

e National Energy Guarantee (reliability) — Section A.2.2.
Table 17: Generator Reliability Obligation

s e

. o Generators i E5E
® Regional reliability assessments would be retailers ! expects the
Generator undertaken to determine the minimum Re istere,d GRO to be
8 Reliability dispatchable capacity for each region I\SI]arket Reliability superseded by
Obligation®” This would inform any requirements for new Participants, the reliability
generators. and AEMO guarantee of
the NEG.

A.1.4 Strategic reserve mechanism

Strategic reserve is an out-of-market mechanism intended to act as an enhancement or replacement
to the Reliability Emergency Reserve Trader (RERT). This is linked to the AEMC's Reliability
Frameworks Reviews, as well as the ARENA-AEMO demand response trial.

What is the objective?

AEMO has proposed the need for a strategic reserve, similar to the existing RERT and AEMO/
Australian Renewable Energy Agency (ARENA) demand response procurement mechanisms to
address brief, but extreme periods in the NEM. %

Linkages with other policies

This policy is linked with the following policy developments:

e AEMC Reliability Frameworks Review — Section A.3.1; and
e ARENA-AEMO demand response project — Section A.4.2.

91 ESB, National Energy Guarantee
92 AEMC, Consultation Paper: National Electricity Amendment (Generator Technical Performance Standards) Rule 2017 (2017)

% AEMO, Advice to Commonwealth Government on Dispatchable Capability (2017), p 20.
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Table 18: Strategic reserve mechanism

e e

Demand response and peaking generation
would be procured ahead of time and used to

avoid load shedding, but would only be enabled Mid-2018:
during periods of scarcity pricing. AEMC and
® AEMO is considering two options for the AEMO are
Strategic strategic reserve: AEMO, quﬁ'ggg“tg
N Wi (o}
9 NS ®  Procure fixed quantities of fixed reserve NSPs, Reliability :
mechanism®* ) coordinate the
based on an assessment of shortfalls in Generators G
demand in the market; or -~
® gallocate a fixed budget to the scheme, response on
with the maximum possible quantity of this issue.
reserves to be purchased within that
budget.

A.1.5 Day-ahead market

The Finkel Review considered that the ability for AEMO and NEM participants to contribute to short-
term reliability could be enhance through greater forward transparency of supply conditions provided
by a day-ahead market.%®

What is the objective?

Broadly, the Finkel Review considers that a day-ahead market would provide reliability benefits,
although it does note that most characteristics of day-ahead markets in the US and Europe can be
found in the NEM'’s pre-dispatch process and the contract market.

Linkages with other policies

This policy is linked with the following policy developments:

e AEMC Reliability Frameworks Review — Section A.3.1.
Table 19: Day-ahead market

54 e

Mid-2018:
AEMC and
AEMO are
® Considerati f a day-ahead ket is bei ideri
19 ~ Day-ahead prc;ngsrle:sidlcff?wrc;uaglh e AeEaMcr:T?sarRZi;iinteymg HERIT) Reliability with Igggnt%
market Generators

coordinate the
market bodies’
response on
this issue

Frameworks Review.

A.1.6 Demand response mechanism

Demand response involves consumers temporarily changing their usage of electricity at times of peak
demand in response to signals to do so. The Finkel Review considered that DRM designs in New
York and Texas might be appropriate for the NEM.®7

% ibid., p.18
% Finkel, Independent Review
% AEMC, Interim Report, p.155
97 Finkel, Independent Review
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What is the objective?

Demand response is used to improve reliability and reduce wholesale prices by avoiding load
shedding, and has the potential to provide system security benefits.

Linkages with other policies

This policy is linked with the following policy developments:

e AEMC Reliability Frameworks Review — Section A.3.1; and

e ARENA-AEMO demand response project — Section A.4.2.

Table 20: Demand response mechanism

5 e |

Mid-2018:
AEMC and
Derengl ® Consideration of a DRM is being progressed AEHMS arirr?
response thrqugh the AEMC's Reliability Framework AEMO - co hsEgB 9
1 A wit to
mechaniam Review and ARENA-AEMO demand response Retail Reliability dinate th
%8 trial will help to inform work on facilitating etarers COOL |?a ethe
demand response. mar e,
bodies
response on
this issue

A.1.7 Generator closure notice periods

The Finkel Review recommended that all large generators provide at least three year’s notice prior to
closure and AEMO should maintain a register of long-term expected closure dates for large
generators.

What is the objective?

It is anticipated that by 2035, 68 per cent of coal-fired generators will have reached the end of their
life and are unlikely to be replaced with like-for-like generation assets.%®

This could be problematic as the NEM transitions towards a new paradigm of two-way electricity
flows and greater levels of VRE, particularly if generators retire with shorter notice than the time it
takes for new capacity to be planned, financed and constructed. The Finkel Review considers this
could have implications for system security and reliability issues.

Linkages with other policies
This policy is linked with the following policy developments:

e AEMO Integrated System Plan.'®

% AEMC, Interim Report, p.101
9 Clean Energy Council and Energy Networks Australia, 2016 Electricity Gas Australia (2016)

190 AEMO, Integrated System Plan Consultation (2017)
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Table 21: Generator closure notice periods

oy e i

AEMO is preparing drafting to amend the NER
to require large generators to provide at least

three years notice prior to closure and 2018:
Generator retirement of the generation asset. Consultation
12 closure ®  Consultation will be considered as part of the Generators, Reliabilit on the rule
notice ' . i AEMO ¥ change is
; - AEMC's Reliability Frameworks Review. g
periods expected to

AEMO will also set out information including
announced closures, as part of its Integrated
Systems Plan which is currently being
developed.

commence.

A.2 National Energy Guarantee (NEG)

A.2.1 Overview of the NEG

The National Energy Guarantee was proposed by the Energy Security Board in October 2017, as a
means to support the provision of reliable, secure, and affordable electricity whilst also meeting
Australia’s international commitments in the Paris Agreement. Rather than the Clean Energy Target
(CET) recommended as part of the Finkel Review, the NEG was the Government'’s preferred option
moving forward. The original concept incorporated two key mechanisms: an emissions guarantee,
and a reliability guarantee. This would place an obligation on retailers to source electricity that met
certain standards, either through contracting or other means.

A consultation paper on the NEG was released by the Energy Security Board on 15 February 201892,
which outlined in more detail the workings behind the two key mechanisms, as well as providing
more detail on other factors such as governance and effects on contract markets.

A.2.2 Reliability guarantee

The reliability guarantee sets an obligation retailers to meet any forecast shortfalls in reliability through
contracting additional eligible capacity. This will build upon existing contract markets in the NEM in
order to decrease the complexity of integration.

What is the objective?

With an increasing penetration of intermittent renewables on the grid, there have been increasing
concerns regarding the effect this is having on reliability and security in the NEM. Mandating a
reliability standard for retailers will alleviate this issue, and the increased liquidity of the contract
market as a result of contracting additional capacity aims to put downwards pressure on electricity
prices.

Linkages with other policies

This policy is linked with the following policy developments:
e AEMC Reliability Frameworks Review — Section A.3.1; and

e Generator Reliability Obligation — Section 0.

10 ibid., p.30

192 ESB, National Energy Guarantee
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Table 22: National Energy Guarantee (reliability)

4 e

®  AEMO will forecast shortfalls in reliability for February
given regions of the NEM, informing retailers if 2018: '
they fail to meet the predetermined standard. Consultation
) ) ) . paper released
® Retailers will have a fixed amount of time to by the ESB
prove‘they have contracted enough eligible outlining a
13 Reliability capacity to overcome the shortfa'll. Rl - reliability
guarantee'® @ |f the shortfall has not been alleviated by a AEMO Reliability guarantee.
given date, AEMO are required to procure
resources to fill the gap at any cost to the End of 2019
retailer. Reliability
® The increase in contracted capacity should guarantee
increase competition and put pressure on expected to
electricity prices. take effect.

A.2.3 Emissions guarantee

The emissions guarantee as part of the NEG aims to integrate climate policy with energy policy
through its emissions guarantee. Retailers would be required to meet an emissions intensity standard
set by the Government that aligns with Australia’s Paris Agreement objective.

What is the objective?

Given Australia’s commitments at the Paris Agreement to a 26-28% reduction in emissions by 2030,
there is a need for a transformation in the electricity sector. Whilst previous schemes such as the
Renewable Energy Target aimed to incentivise the uptake of renewables, its failure to be integrated
with current energy policy decreased investor confidence in the long-term survivability of certificate
schemes.

Linkages with other policies
There are no direct links between this policy and others underway in the Australian electricity market.

Table 23: National Energy Guarantee (emissions)

54 e

February
® Aretailer's emissions intensity will be 2018: '
calculated in a given compliance year, Consultation
accounting for unknown contracted intensities paper released
with standardised values. by the ESB
o ® Retailers can meet the emissions intensity ?;I;Ezlalgillr‘:t?/a
1 Em|SS|on1504 targets through contracting with low-carbon Retailers, Emissions —
guarantee sources of energy or demand management. AEMO, AER reductions 9 i
® The emissions intensity trajectory will be set by
the Federal Government initially for ten years, End of 2020:
with targets only adjustable every five years. Emissions
. guarantee
®  State-based renewable schemes will count expected 10
towards meeting the targets. take effoct.
193 ibid., p.31
%% ibid., p.15
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A.3 AEMC rule changes and reviews

As the entity primarily responsible for the introduction of Rule changes and reviews, the AEMC is a
key player in the introduction of new policies and regulations into the electricity market in Australia.
Several Rule changes and reviews undertaken through the AEMC have been outlined in Section A.1
as part of the implementation of the Finkel Review, including:

e managing the rate of change of power systems;

e emergency frequency control scheme;

e AEMC frequency control framework review;

e inertia ancillary service market rule;

e managing power system fault levels;

e improved guidelines for generating system models; and

e generator technical performance standards.

In addition to these rule changes, the AEMC are also undertaking several other reforms, including:
e the AEMC Reliability Frameworks Review;

e 5-minute settlement in the wholesale market;

e changing the declaration of Lack of Reserve (LOR) conditions; and

e reviewing the coordination of generation and transmission investment.

This section investigates the context surrounding these additional reforms.

A.3.1 Reliability Frameworks Review

The review is aimed at providing a holistic assessment of the changes required to existing market and
regulatory frameworks to maintain reliability in the NEM, as the electricity system transforms to
accommodate more VRE generation. An interim report was published by AEMC on 17 December
2017'%, and submissions regarding the report were due on 6 February 2018. A Directions Paper for
stakeholder consultation is due to be published on 27 March 2018.

What is the objective?

The growth of intermittent renewables and events such as the load shedding in South Australia and
NSW in February 2017 have called the current frameworks surrounding reliability into question. The
hope is that this review will provide a better understanding of how to best tailor the reliability
frameworks of the NEM to support its transition into higher renewables.

Linkages with other policies

This policy is linked with the following policy developments:

e Demand response mechanism — Section A.1.5;

e strategic reserve mechanism — Section A.1.4;

e Generator Reliability Obligation — Section O;

e National Energy Guarantee (reliability) — Section A.2.2;

195 AEMC, Interim Report
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e declaration of Lack of Reserve (LOR) conditions — Section A.3.3; and

e ARENA-AEMO demand response project — Section A.4.2.

Table 24: Reliability Frameworks Review

IR T

AEMC exploring whether variances in demand

forecasting can be better managed through the December
forecasting process, or alternatively whether 2017: Interim
there are ways to rely less on forecasts. report
® The AEMC have expressed concern that published
information on the contract market is not widely
available.
®  Strategic reserve is recommended to alleviate
o failures to meet the reliability standard, and an February
Reliability investigation into whether further AEMO 2018:. .
I | FEmees enhancements to the RERT, or a separate G . Reliability ~ Submissions
Review 1% ' ) enerators due
strategic reserve are required.
® The AEMC is examining ways in which the
value associated with demand response can be
better captured by third parties.
® Day-ahead markets were considered, although March 2018:
European-style markets are similar to the Directions
current NEM, and US-style markets would take Paper due to
significant resources to introduce, albeit be published

improving reliability.

A.3.2 b-minute settlement

The AEMC recently introduced new rules to align dispatch and financial settlement periods in the
NEM to five minutes. This will reduce the time interval for financial settlement from 30 minutes to
five minutes.

What is the objective?

Differences in dispatch and settlement timeframes are sending inefficient price signals to market
participants. Generators and large users are being incentivised by price signals that can be up to 25
minutes after the physical energy system needs a response, reducing incentives for investment in
more flexible technologies and leading to potentially inefficient bidding behaviours by participants.

Linkages with other policies
There are no direct links between this policy and others underway in the Australian electricity market.

Table 25: 5-minute settlements

IR

AEMC Rule change to amend the definition of

a trading interval to a five minute period. ; December
o . . . Registered 2017:
Thg spot price will no Ipnger be Fhe time- Market Transitional
B-minute Welghted average of dlspatqh prices across a Participants, arrangements
16 Mt 30 m|_nute t}meframg and will instead be done Generators, - commenced.
on a five minute basis Reliability
107 : Small
® Type 1-3 meters, as well as Type 4 meters at Generation
transmission network or distribution Aggregators, July 2021:
connection points where the financial AEMO. Rule
responsible market participant (FRMP) is a commences.
Market Generator or Small Generation
196 ibid.
197 AEMC, Rule Determination: National Electricity Amendment (5-Minute Settlement) Rule 2017 (2017)
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5o e | o it wore

Aggregator, will need to record and provide
five minute data from 1 July 2021.

A.3.3 Declaration of Lack of Reserve (LOR) conditions

The AEMC made a final rule promoting short-term reliability by making declarations of a lack of
reserve more flexible and transparent. Making these declarations more available aims to promote a
market response in order to address shortfalls in capacity in order to minimise the risk of load
shedding.

What is the objective?

Declarations of lack of reserve is the primary mechanism by which AEMO can communicate the risk
of load shedding in a region. AEMO considered that the definitions of lack of reserve were not
appropriate for identifying power system risks, and did not encompass a range of risk scenarios that
could eventuate in high peak demand times.

Linkages with other policies
This policy is linked with the following policy developments:
e Strategic reserve mechanism — Section A.1.4; and

e AEMC's Reliability Frameworks Review — Section A.3.1.

Table 26: Declaration of Lack of Reserve (LOR) conditions

IR T

AEMO will develop and publish reserve level

D?cl_laraktlop declaration guidelines that outline the criteria Registered January 2018:
or Lelds @ for lack of reserve conditions. Market o New LOR
17 Reserve . S Reliability )
(LOR) ®  AEMO will declare any lack of reserves under Participants, framework in
conditions % these new guidelines to the market in order to AEMO place.

promote a response.

A.3.4 Coordination of generation and transmission investment

The AEMC is in the process of conducting a review into the drivers that could impact on future
transmission and generation investment. Provided the conclusions of a stage 1 report published on 18
July 2017, the review has progress into stage 2, which aims to outline options for improving the
coordination of investment.

What is the objective?

There is increased uncertainty surrounding federal emissions policy, coupled with the replacement of
thermal generation by variable renewables and the uptake of distributed energy resources. It is
essential that new transmission and generation infrastructure is equipped to cope with these
changes, and investigating the coordination of this investment is part of this process.

Linkages with other policies

There are no direct links between this policy and others underway in the Australian electricity market.

1% AEMC, Rule Determination: National Electricity Amendment (Declaration of Lack of Reserve Conditions) Rule 2017 (2017)
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Table 27: Coordination of generation and transmission investment

4 e

Coordination

of
generation ®  Options recommended through the review March 2018:
. g Generators, " .
18 and process may be implemented through various TNSPs Affordability ~ Options Paper
transmission Rule changes. due.
investment

109

A.4 Federal, state, and other policies

Factors including international emissions obligations, concerns over energy reliability, and changes in
Government policy have led to a series of policy initiatives launched over the past 18 months. Each of
these initiatives is aimed at delivering on one or more of the following overarching objectives:

e Stabilisation of wholesale electricity prices in the NEM;
e increasing renewable energy generation;
e providing additional storage capacity; and

e increasing system security and reliability.

A.4.1 Snowy 2.0

Snowy 2.0 is a proposed expansion to the existing Snowy Mountain Hydroelectricity scheme. The
original Snow Hydro Scheme, built between 1949 and 1974 consists of 16 dams, 145 km of
tunnelling, 80 km of pipes and aqueducts, and is one of the largest infrastructure projects ever
undertaken in Australia.'°

Using Pumped Hydroelectric Energy Storage (PHES), Snowy 2.0 is planned to increase generation
capacity by 2000 MW (50%), and provide 350,000 MWh of energy storage. The project has
progressed past the feasibility study stage and a final investment decision is currently being
evaluated.” As part of the Department of Environment and Energy Climate Review, the Australian
Government has invested up to $8 million towards Snowy Hydro's feasibility study on expanding
pumped hydro storage in the Snowy Mountains, as part of its policy package aimed at reducing
emissions to meet Australia’s clean energy targets, and facilitate the efficient integration of
renewable energy into the electricity grid."?

What is the objective?

As the generation mix of the NEM changes towards the use of more VRE sources, the ability of the
NEM to incentivise investment in additional dispatchable generation has diminished.’™® Snowy 2.0
meets a market need for quick-start, dispatchable energy; providing additional reliable generation to
the NEM. Additionally, Snowy 2.0 is located close to the two main load centres of Sydney &
Melbourne, and uses existing water storages, removing the need for additional dam construction.#

199 AEMC, Approach Paper: Coordination of generation and transmission investment (2017)

0 Snowy Hydro, “Snowy 2.0", accessed 06 February 2018, http://www.snowyhydro.com.au/our-scheme/snowy20/

" ibid.

12 Commonwealth of Australia, Department of Environment and Energy, 2017 Review of Climate Change Policies (2017), p.27
13 AEMO, Advice to Commonwealth, p.2

"4 Snowy Hydro, “Outcomes of the Feasibility Study”, accessed 06 February 2018, http:/www.snowyhydro.com.au/our-

scheme/snowy20/outcomes-of-the-study/
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Table 28: Snowy 2.0

S i

Late 2018:
Financial
Investment
® A Feasibility Study demonstrated technical and financial Decision due.
19 Snowy 2.0 feasibility has been met to a suitable standard, and a Reliability

defined planning process has been generated. 2024: First
power
generation
expected.

A.4.2 ARENA-AEMO demand response project

The ARENA-AEMO demand response project is a three year trial, initiated to make available 200 MW
of capacity across the NEM, using the principle of demand response.

Demand response capacity aims to reduce discretionary usage during peak times, rather than building
additional generation and transmission infrastructure, which are only used at full capacity on days of
peak demand.'"®

Co-funded by ARENA ($28.6 million) and the NSW Government ($7.2 million), the demand response
project has invested a total of $35.8 million across 8 different initiatives across Australia, with 143
MW of the total 200 MW to be made available during Summer 2017/18.7"7

What is the objective?

Electricity infrastructure, across generation, transmission, and distribution has been designed and built
to meet maximum network demand, which is only reached a few times a year. The safe and voluntary
reduction of this demand at peak times can significantly improve the reliability of the NEM, helping to
avoid load-shedding blackouts and reduce the impacts of pricing spikes at times of peak demand.

Table 29: ARENA-AEMO demand response project

S e

® 10 pilot initiatives that incentivise avoiding or limiting Sum,\r;:\(j\r/ 2018:
ARENA-AEMO electricity use in peak demand times have been invested 143_| I
demand into. - available.
20 response I - Reliability
g ® Each pilot initiative works off the same principle of December
project voluntary reduction by consumers and associated 2020 End of
compensation. initiafive

A.4.3 South Australia’s Our Energy Plan

Created in response to a number of energy security and reliability issues in 2016, the $550 million
South Australian ‘Our Energy Plan” was announced in March 2017, and contains a number of
initiatives targeted at improving energy reliability, affordability and increasing the use of
renewables.'®

15 ibid.
116 Australian Renewable Energy Agency, “Australians demand secure, reliable energy this summer. ARENA and AEMO are
responding” (2017), accessed 08 February 2018, https://arena.gov.au/blog/demand-response-3/
"7 Australian Renewable Energy Agency, “Demand Response: Helping to secure the grid by December 2020" (2017), accessed
08 February 2018, https://arena.gov.au/funding/programs/advancing-renewables-program/demand-response/
18 ibid.
1% Government of South Australia, Our Energy Plan (2017), p.7
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What is the objective?

South Australia has a high reliance on VRE, with 39.2% of its electricity generated by wind, and 9.2%
by rooftop solar PV systems.'?° This, alongside coal generation shutdown in recent years, has
resulted in a lack of on-demand, dispatchable electricity to the grid, and price-spikes at times of high
demand. The South Australian ‘Our Energy Plan’ was created in response to these challenges in
network reliability and electricity prices.'?'

Table 30: South Australia’s Our Energy Plan'??

AR

A $150 million Renewable Technology Fund was
established by the State Government to invest in

renewable energy projects that incorporate a storage November
component. 2017: Tesla
The first project funded under this plan was the 100 MW batter\(
Neoen Energy/ Tesla wind farm and battery in Jamestown, operational.
. South Australia.
Investing in .
renewable A second initiative was announced in February 2018, EmISS[OHS
21 energy with outlining a plan for a rollout of 50,000 home solar and reductions
battery storage battery systems across South Australia, forming a 250 MW 2019: Virtual
‘virtual power plant’. power plant
The South Australian Government is assisting the program .”'a' end§ a’.‘d
though a $2 million grant, and access to a $30M loan facility mgtallatlon n
through the Renewable Technology Fund. z;g’s;fties
Further projects are under consideration, including solar begins.
thermal, biomass, hydrogen energy and pumped hydro.
Hybrid gas/diesel generators have been connected to the
Increasing state- grid at two temporary locations in South Australia. Novemberl
22 owned These generators will operate on diesel for the peak Reliability 2017: Hybrid
generating demand seasons of 2018 and 2019, providing up to 276 generators
capacity MW of generation and extra inertia to stabilise local power operational
suppliers.
The South Australian Government has legislated powers to
the Minister for Energy to be able to direct AEMO to
control flow on the South Australian-Victorian
SIS [poner interconnector; and the ability to direct generators to i :
over national operate ' April 2017:
- market U , Reliability ~ Covernment
operators and The intention of these powers is to be used as a last-resort [TORENS
privately owned if the NEM is not acting in South Australia’s best interest. implemented
generators South Australia will now require all proposed generation
projects over 5 MW to include power system security
services as part of their projects in South Australia.
The South Australian Government has tendered 75% of its
electricity needs over the next 10 years. 2020:
New generation This tender process has resulted in a $650 million, 150 MW . Completion of
24 for more Solar Thermal plant being built at Port Augusta, contracted Affordability 5+ Augusta
competition to supply 100% of the South Australian Government's plant expected
electricity needs. The maximum price paid for this
electricity will be $78/MWh.
The Plan for Accelerating Exploration (PACE) grants have March 2017:
South Australian been increased by $24 million to incentivise companies to » First round of
25 : ; further exploit South Australia’s natural gas reserves. Affordability  PACE Gas
Gas incentives ) i ) grants
A new PACE Royalties Return Scheme will provide 10% of e —eoa
royalties to landowners whose property overlies a
120 AEMO, South Australian Electricity Report (2017), p.30
21 Government of South Australia, Our Energy Plan p.7
22 ibid., p.4
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petroleum field brought into production, further

incentivising exploration and production in South Australia. DIz

2017: Second
round of PACE
Gas grants
announced.

®  South Australia’s self-sufficiency will be increased through
compelling retailers to source a percentage of energy from

local generators. 2020: Energy

) " . Security
26 Energy Security ~ ® Energy security target expected to transition to an Emission Reliability Target
Target Intensity Scheme (EIS) or Lower Emissions Target (LET) expected to
depending on national policy. start

®  Current developments from AEMO and FInkel Review
implementations have allowed for a deferral of the target.

A.4.4 Queensland’s Powering Queensland Plan

The Powering Queensland plan invests a total of $1.16 billion across 11 key initiatives to place
downward pressure on energy prices, increase system security and availability; and increase the use
of renewable energy.'??

What is the objective?

Similarly to the South Australian ‘Our Energy Plan’, the Powering Queensland Plan has been formed
in response to a number of challenges in the NEM, namely high electricity and gas prices, low system
security, low gas availability, and a lack of an integrated national energy and climate policy.'?

Table 31: Queensland’s Powering Queensland Plan'?5

T o it o

The cost of the Solar Bonus scheme will be removed from

Queensland electricity bills for the next three years, and a 15 February

delegation reissued to the Queensland Competition 2018: Al
: Authority to set the 2017-18 prices in line with the reduced battery
Funding the rates Affordabili installation
27 Solar Bonus o ; : o . ordability g additional
Scheme. ® |tis expected that this action will limit the bill increase for a generation
typical regional housghold to around 3.3%, and place past this date
downward pressure in 2018-19, and 2019-20. s GavETEdl
® The cost for this initiative is estimated at $770 million.
Returning the December
Swanbank Egas ®  The Queensland Government will direct Stanwell - 2017:
28 fired power Corporation'? to return its 385 MW Swanbank E power Reliability Swanbank E
station to station to service over the peak summer period. retur.ned to
service. service
Directing
Stanwell December
Corporation to 2017:
undertake ® Direction will be given to Stanwell to alter bidding - Biraetion
29 strategies to strategies in the NEM with the aim of placing downward Affordability given by
place downward pressure on electricity prices. Queensland
pressure on Government
wholesale
prices.
123 Queensland Government Department of Energy and Water Supply, Powering Queensland Plan (2017), p.1
24 ibid., p.1
125 ibid.
126 Stanwell Corporation is a Queensland Government owned corporation, and the state's largest electricity generator.
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Establishment
of the
Queensland
Energy Security
Taskforce

Implementation
of the

Queensland Gas

Action Plan
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In order to improve market outcomes, a recommendations
will be provided on restructuring Government owned
generators.

Establishment of a Clean Co. generator will allow for
operation of Queensland'’s existing renewable and low-
carbon assets.

Clean Co. will also be responsible for developing new
renewable energy projects.

$150 million will be allocated to developing strategic
transmission infrastructure in North and North-West
Queensland to support a clean energy hub (subject to
feasibility study). This has the potential to unlock up to
2000 MW of renewable energy projects in the region.

$100 million of equity will be invested into SunWater, along
with reinvestment of dividends to deliver works to ensure
the Burdekin Falls Dam continues to meet design
standards.

A further $100 million will be invested to support the
funding of a 50 MW hydro-electric power station at
Burdekin, subject to the completion of a business case.

The 50% capacity target will be achieved through several
mechanisms, including Renewables 400 and Clean Co.

Further schemes are likely in order to meet the target by
2030.

Reverse auction of 400 MW of renewable energy into the
market, with priority to projects that support local jobs and
businesses.

Additional process to secure 100 MW of energy storage
prior to 2020.

Network connections will be ensured through work
between Queensland Government, Powerlink, and Energy
Queensland.

The Queensland Government has established a centralised
web portal to provide integrated information for renewable
energy project proponents.

Development of best practice guidance material for project
planning and development.

A taskforce will be mobilised to develop an energy security
plan for the State. A preparedness plan was developed for
Summer 2017-18, mapping out steps to ensure
Queensland’s system remains secure in the short term.
This will investigate hydro and pumped storage capacity,
transmission infrastructure in North/North-West
Queensland, and expanding interstate connectors.

The taskforce will also develop a demand management and
energy efficiency strategy to help Queenslanders manage
their power bills and to better manage peak demand,
improving the resilience of the grid.

Further the taskforce will provide advice to the Queensland
Government and the NEM on long-term market design,
taking into account the outcomes from the Finkel Review.

The Queensland Government released a tender for gas
development in the Surat Basin, involving 58 sg.km, on the
provision that the gas is sold on the Australian market.
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® The Government released another similar 396 sq. km for Early 2018:
gas development under similar conditions. Preferred
tenders

expected to
be announced.

Advocating for a

stable, ® The Queensland Government will continue advocating for a .
integrated stable and more integrated national climate and energy Emlsspns -
national climate policy to ensure emission reduction commitments are met TECNIEED
and elhergy and to support clean energy investment.
policy.

A.4.5 Victorian Renewable Energy Target (VRET)

In June 2016, the Victorian Government committed to a renewable energy generation target of 25%
by 2020, and 40% by 2040.'?” This was legislated in the Victorian Parliament through the Renewable
Energy (Jobs and Investment) Act 2017 (Vic), formalising the target along with a package of other
policy reforms.

What is the objective?

In addition to providing a platform for increasing their commitment to sustainable energy, the VRET
was developed by the Victorian Government to also respond to increasing electricity prices, and to
deliver higher investor certainty in the region. By establishing a plan to bring forward investment in
renewable energy projects in Victoria, the VRET aims to secure Victoria's electricity supply along with
the creation of thousands of jobs.'%8

Table 32: Victorian Renewable Energy Target (VRET)"2°

R o i o

Bids from renewable energy projects were submitted under
a formal Request for Proposal (RFP), including a request for
up to 550 MW of renewable energy and 100 MW of large-
scale solar-specific projects.

February
2018: Auction
proposals due

Victorian
Renewable ®  Successful proposals will be awarded a ‘Support Emissions
Energy Auction Agreement’ by the state to ensure certainty. reductions
(VREAS) ®  Proponents will be paid through a mix of fixed-price and a July 2018:
variable contract-for-difference payment. Successful
} proponents
® The agreement will last for 15 years. notified
The 2017 auction has closed.
® The Climate Change Act (2017) provides a legislative
) . e e ) February
The Climate foundation for establishing emission reduction targets to - A
. Emissions 2017: Climate
39 Change Act achieve VRET. ducti Cch Bill
(2017) . ) ) reductions ange Bi
® |nterim targets, Climate Change Strategies, Pledges, and passed
Adaption Action Plans are required every five years
® The TAKE2 pledge program encouraged community June 2016:
40 TAKE2 Pledge engagement with reducing emissions. Emissions TAKE2
Program ° reductions program

Business, individuals, and other organisation can pledge to

reductions through an online portal. established.

127 Department of Environment, Land, Water and Planning (Victoria), Renewable Energy (Jobs and Investment) Bill 2017 (2017)
p.1

128 ibid., p.1

128 Department of Environment, Land, Water and Planning (Victoria), “Victoria's renewable energy targets”, accessed 01 March

2018, https://www.energy.vic.gov.au/renewable-energy/victorias-renewable-energy-targets
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A $20 million New Energy Jobs Fund (NEJF) was

New Energy March 2018:
41 Jobs Fund established to support Victorian-based renewable projects. Er;nsm_ons A pee
(NEJF) ® Funding is available through three annual grant rounds from MEENGHRNS | oo elloses
2016 - 2018.
®  The plan will invest $146 million in order to support sector
growth, empower communities and consumers, and
modernise the energy system.
Renewable ®  $48.1 million will go towards renewable energy certificate Emissions #2162\2;;'6
42 Energy Action purchasing. . :
Pl reductions Energy Action
el ®  $15.8 million will go towards smart solar and battery Plan released.

microgrid initiatives.

®  $25 million will go towards grid-scale battery storage
facilities by Summer 2018.

A.4.6 Hydro Tasmania's Battery of the Nation

Hydro Tasmania is Australia’s largest generator of renewable energy, producing 9,000 GWh annually
from a 2,600 MW network of 30 power stations and more than 50 dams.'3° Expansion of this
program is intended to provide significant contribution into the NEM, and provide a large energy
storage system that can be relied upon alongside intermittent renewable generation on the grid.
Additionally, this will provide energy security for Tasmania, as well as boosting the state’s economy.

What is the objective?

The Battery of the Nation aims to alleviate concerns surrounding energy reliability in the NEM by
providing a large energy storage system through the use of pumped hydro technology. In addition to
helping with the decarbonisation of the NEM, the project will also work to lower national and local
electricity prices.

Table 33: Hydro Tasmania’s Battery of the Nation 3!

S e

® Hydro Tasmania is analysing and modelling how the
National Electricity Market (NEM) might evolve in the

A ‘future state’ future. )
tional Emissi Early 2018:
43 eIt ®  Early analysis shows that Tasmania’s superior wind MIEEICNS | & wesmes i@
electricity resource, existing hydropower assets and untapped N e
market pumped hydro potential can deliver a future that's clean,
reliable and affordable, at a time when Australia needs
reliable, large-scale dispatchable generation.
® An extensive assessment process across Tasmania is being
i completed.
Increasing the p _ - _ _ Early 2018:
a4 pumpeq hYdTO ® Key regions and specific sites will be shortlisted to take to Reliability OUIEETES (G
capacity in the next stage of study. 50 ANGELINGEE
Tasmania

® Upto 2,500 MW of capacity is expected to be delivered
under this process.

130 Hydro Tasmania, “What we do”, accessed 06 February 2018, https://www.hydro.com.au/about-us/what-we-do
31 Hydro Tasmania, “Battery of the Nation”, accessed 06 February 2018, https://www.hydro.com.au/clean-energy/battery-of-the-
nation
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®  Suitable options for redesign of the Tarraleah Power

Scheme are being assessed.
Tarraleah Power ) : .
45 Scheme ® The redesign could boost production by 200 GWh each Emissions

year, and extend the station’s operating life by 80 years. reductions

Early 2018:
Outcomes to
redevelopment be announced
® A feasibility study will be conducted for the chosen

redesign option.

® To maintain environmental flows to the Gordon River,
Hydro Tasmania are currently running an existing large

Gordon Power turbine at low load, which is not efficient. Emissions Eaily 20T
46 Stati d ducti Outcomes to
tation upgrade ¢y dro Tasmania are looking at a solution to more efficiently ~ €ductions " unced

generate power from the environmental water flow
released to the Gordon River.
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Appendix b: nternationa
CXDENIENCE

The purpose of this appendix is to review international examples and experience with the various
market mechanisms outlined in this report. These market mechanisms are:

e National Energy Guarantee (emissions);

e National Energy Guarantee (reliability);

e Capacity markets;

e Day-ahead markets;

e Strategic reserves;

e \Wholesale demand response mechanisms; and

e |nertia and fast frequency response markets.

B.1 Capacity markets

Germany

Germany considered a capacity market as part of its ‘Power Market 2.0" reforms, however did
Why not proceed to implementation, rather relying on a strategic reserve mechanism and market-
based reforms.’3?

N/A

A capacity market was rejected for three reasons:

e sufficient levels of existing capacity;

Outcome

® 3 perception that capacity markets distort existing energy-only markets; and

e cost effectiveness. 33

82 Clean Energy Wire, “Germany’'s new power market design” (2016), accessed 10 February 2018,

https://www.cleanenergywire. org/factsheets/germanys-new-power-market-design,

133 Jenkin, Beiter, and Margolis, Capacity Payments in Restructured Markets, p.31
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Due to forecasted medium-term shortages, and peak demand growing at a higher rate than
average demand, France introduced a capacity market mechanism in 2017.1%*

Peak demand has a large impact on price volatility, and is primarily a function of winter
temperatures — when the temperature decreases by 1 degree Celsius, consumption increases
by 2400MW at peak.'®®

Following the ex-post model, energy retailers in France are obligated to purchase capacity
certificates to cover their estimated level of consumer demand.’38

The total system need is assessed after the fact, and if retailers in aggregate supply enough
certificates to cover demand, rebalancing occurs, and if not enough capacity is supplied, retailers
must pay an imbalance settlement.'®’

As this capacity market was only implemented in 2017, it is currently too early to make a
historical determination of the effectiveness of the policy.

PJM

The current capacity market in the PJM is known as the Reliability Pricing Model (RPM) design,
which was introduced in 2007 after eight years of a previous capacity market design.'38 It was
designed to fix the revenue issues of the previous model, which did not provide sufficient
incentive for new investment in generation.'3°

The central agency forecasts demand over a 3-year time horizon, when the first capacity auction
takes places. From this point, further auctions take place in each successive year, enabling
generators to trade capacity if their circumstances change. 0

To receive revenue for their auctioned capacity, generators must bid into the energy market.
Unlike an energy-only market, electricity does not have to be dispatched for suppliers to receive
payment, rather a commitment is made to supply energy during emergency periods under a
capped price.'*!

The Reliability Pricing Model has improved the incentives for new generation in the market, but
still suffers from some issues regarding mismatches in price due to artificial suppression and
inadequate performance incentives.'*?

Great Britain

The UK Government introduced a capacity market in 2014 as part of its Electricity Market
Reform policy. The policy is intended to incentivise investment in sustainable, low-emission
generation at least cost to consumers, while maintaining reliability. 143

Up to 20% of existing generation capacity is expected to close in the UK, replaced by VRE
generation. Modelling conducted by the UK Government indicates that left unchecked, up to
2.5M homes could be affected by load-shedding blackouts.#*

3¢ RTE Réseau de transport d'électricité, French capacity market (2014), p.4

%5 FT| Consulting, Assessment of the impact of the French capacity (2016), p.1

1% ibid., p.3

137 ibid., p.35

138 Bowring, J.E., “The Evolution of the PJM Capacity Market: Does it Address the Revenue Sufficiency Problem?” in Evolution

of Global Electricity Markets, ed. Sioshansi, F.P (2013), p.236

199 ibid., p.236

140 pJM, RPM 101 Overview of Reliability Pricing Model (2017), p.17

41 ibid, p.6

42 Bowring, PJM Capacity Market, p.253

143 Ofgem, “Capacity Market (CM) Rules”, accessed 08 February 2018, https://www.ofgem.gov.uk/electricity/wholesale-

market/market-efficiency-review-and-reform/electricity-market-reform/capacity-market-cm-rules

144 Department of Energy & Climate Change (UK), Annex C - EMR Capacity Market Design and Implementation Update (2012),
4
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Great Britain

Similarly to the PJM Capacity Market, the UK Capacity Market uses the ex-ante auction model.
The first auction takes place four years out from generation date (T-4), followed by a second
auction undertaken six months from generation date. The first three auctions have been run,
however the first year of delivery under the Capacity Market will occur in 2018."4°

The latest T-4 Capacity Market auction cleared at a record low price of £8.40/kW, exhibiting a
significant shift away from coal-based generation, with nearly 8GW of existing coal stations
(olTi (WM Missing out on capacity. Existing gas and nuclear, plus new interconnectors and decentralised
energy are filling the gap, as the UK grid transitions to a power system with decreasing
dependence on large-scale power generation.'#®

Alberta, Canada

In November 2016, the Government of Alberta announced the transition of its energy-only
market to a combined energy and capacity market. The transition was announced in response to
a number of factors, most of which are analogous to the NEM, namely price instability, certainty
of revenue for new generation capacity, and supporting the transition of Alberta’s generation
mix towards the use of more renewables.’*’

Currently under development, the Government of Alberta has delegated the design of the
capacity market to the Alberta Electric System Operator (AESO). AESO is currently undertaking
a market design process with the first iteration of the proposed design released in January
2018.148

While the proposal as a whole is still in an early draft stage, and subject to significant further
revision, the overview of the first iteration may provide insight into how a similar market may be
designed in Australia.

The proposed design currently contains the following features, as of February 2018:

e Forecast demand is estimated by AESO, based on forward-looking probabilistic resource
adequacy modelling, and a resource adequacy standard.

e The forward capacity auction will be held three years in advance, as a uniform price, sealed
bid, single round auction. The delivery period will be for one-year running from November to
October.

e Two rebalancing auctions will be held at 18 and 3 months prior to the delivery period. These
rebalancing auctions allow suppliers to offer buy-out bids and incremental sell offers to the
market. 149

It is expected the market design process will take up to three years from November 2016, and

SLETR capacity market is expected to be in place by 2021."%°

B.2 Strategic reserves

Germany

In June 2016, the German Federal Parliament legislated to create a capacity reserve as part of a
Why broader market reform. This was carried out to ensure efficient generation and the security of
supply as the German electricity market makes the transition to renewable power.'®!

145 D Yiakoumi & A Rouaix, Understanding the new Capacity Market implemented in the UK (2016), p.8

146 KPMG UK, Capacity Market auction results (2018), p.1-2

147 AESO, “Capacity Market Transition”, accessed 08 February 2018, https://www.aeso.ca/market/capacity-market-transition/
148 AESO, Alberta Capacity Market (2018), p.1

49 ibid., p.2-5
%0 ibid., p.1
51 Clean Energy Wire, “Germany'’s new power market design”
KPMG | 79
ork of independ

© 2018 KPMG, an Australian partnership and a member firm of the KPMG netwo
("KPMG International”), a Swiss >

ent member firms affiliated with KPMG International Cooperative

entity. All rights
Liability limited



Germany

The capacity reserve contains power plants which are not part of the regular power market, and
have a total capacity of 4.4GW - five percent of the average maximum demand. It has been
noted that these reserves will only be used when “all market-based options in the market are

exhausted”. 192

The total capacity will be tendered in tranches, with the first tender of 1.8 GW of capacity until
2019 released to the market in 2017. Due to this process, the total cost for the procured
capacity is unclear, though it is expected to cost between £130-260M."53

It has been estimated that the grid fee increase due to the strategic reserve will be in the range
of 0.028 to 0.055 cent/kWh.5

ERCOT

The ERCOT market contains an Emergency Response Service mechanism (ERS) which
dispatches demand response and distributed energy resources in response to anticipated supply
shortages. The estimated load required is procured via a clearing-price auction, and paid on the
basis of load reduction provided when the ERS is active.'®®

The ERS is the successor to the Emergency Interruptible Load Service (EILS), introduced
following a load-shedding event in 2006; the first since the inception of ERCOT. In 2012, the
EILS mechanism was expanded to allow participation by distributed energy resources, and was
re-named as the ERS.1%6

The ERS mechanism works by generating a demand curve, based on an annual expenditure limit
of US$50M, rather than by estimating the total capacity needed. Effectively, this sets in place a
‘budget’ for the procurement of capacity, which is maximised within the cost constraint.

The total funds are distributed across three annual auctions, based on the risk of an emergency
event occurring in the given period. Participants in the auction are paid to curtail their availability
in the event of an emergency, similar to the way in which demand response capacity providers
are compensated. However, participants in the ERS do not receive further payments if their
capacity is called upon under the ERS. To limit participants from consuming less prior to being
dispatched via the ERS (to limit their exposure to high prices), the ERS imposes financial
penalties if usage is less than stated baselines. This effectively limits the ERS system from
responding the market price signals, ensuring it remains an out-of-market-response.'®’

The ERS operates in a similar fashion to the ARENA-AEMO demand response project, as both
target only demand response, though the procurement structure differs.

Elia (Belgium)

Similarly to the NEM’s RERT, Belgium's system operator, Elia has strategic reserve in its
energy-only market to avoid capacity shortfalls and to maintain reliability, procuring capacity in
periods of supply emergencies. As a number of nuclear and CCGT plants were either
mothballed, or out of the market for differing reasons, this mechanism was introduced in 2014
to aid in managing reliability during winter months. %8

152 ibid.

153 ibid.

154 ibid.

1% AEMC, Interim Report, p.256
156 ibid., p.257

157 ibid., p.258

198 ibid., p.260
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Elia (Belgium)

Each year by 15 November, Elia calculates the strategic reserve requirement using probabilistic
modelling to estimate the shortfall for the winter months. If a requirement is identified, reserves
are procured through a competitive tender process. '%°

There are two types on capacity reserves under Elia’'s Strategic Reserve mechanism:
e Strategic Generation Reserve (SGR); and

e Strategic Demand Reserve (SDR).

SGR is delivered by generational capacity — to limit market distortion; SGR is limited to
generators that are mothballed, or completely shutdown. SDR is delivered by two types of
demand response, which both require demand to curtail to a target level, either via a ‘drop by’
target (i.e. demand is to drop by a defined target); or a ‘drop to’ target (i.e. demand is to drop to
a defined target).

SGR providers are compensated to cover expenses incurred in keeping generating units
available, as well as for the energy dispatched. SDR providers are paid an availability payment,
and an activation payment.

Elia has noted that changes to the methodology used in the calculation of strategic reserve
requirement have arisen from stakeholder consultation. '

B.3 Day-ahead markets

ERCOT

ERCOT was originally focused on bilateral trades with zonal congestion management, and retail
competition. However, due to increasing cost of real-time re-dispatch for transmission
congestion management and volatile zonal prices, ERCOT began planning to move to a nodal
market from 2003, to support the introduction of a day-ahead market.'®’

Generators firstly submit either an energy-only bid; or a three-part bid outlining incremental
energy cost, no-load cost and start-up cost. ERCOT then uses the granular information relevant
to the physical operation of the system, to assist in scheduling the system dispatch for the day
ahead, optimising both energy and ancillary services on a daily basis.

Market participants with load are financially obligated to procure ancillary services. Awarded
ancillary services are also physically binding.'6?

The absolute difference between day-ahead and real-time energy prices in ERCOT was $7.44
per MWh in 2016, a decrease of 8% from the previous year and showing a continued
improvement in performance of the market.'63

PJM

A day-ahead energy market was introduced into the PJM in 2000, in order to develop financial
schedules that are physically feasible for operators.'®* Additionally, it provides price certainty to
participants in the market through forward energy pricing, price sensitive demand bids,
increment offers, decrement bids, and up-to-congestion transactions. '6®

%9 ibid., p.260
160 Elia, “Adequacy study for Belgium: The need for strategic reserve for winter 2018-19" (2017), accessed 16 February 2018,
http://www.elia.be/en/about-elia/newsroom/news/2017/20171130_Strategic-reserve-for-winter-2018-19
61 AEMC, Interim Report, p.255
12 ibid., p.255
183 Potomac Economics, 2016 State of the Market Report for the ERCOT Electricity Markets (2017), p.vii
164 PJM, Overview of the Energy Market (2016) p.7
% ibid., p.8
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PJM

Participants purchase and sell energy at a binding Locational Marginal Price (LMP), which
consists of a system energy price, congestion price, and loss price.'® Any generator that is a
PJM generation capacity resource with an RPM Resource Commitment must submit a bid
schedule regardless of availability.®”

After the daily period closes, PJM calculates the schedule based on the bid offers using a least-
cost, security constrained resource commitment for each hour of the following day,
incorporating reliability and reserve requirements. 68

PJM average day-ahead cleared supply in 2017 was 130,912 MW, compared to an average of
92,481 MW real-time cleared supply, and the average price difference between the two markets
was -$0.06 per MWh in 2017.1%° The Market Monitoring Unit (MMU) recommended in their
2017 State of the Market report that market rules should explicitly require offers into the day-
ahead market to be competitive (i.e. the short run marginal cost of the units).'”°

Great Britain

The EPEX SPOT UK Power Auction is a day-ahead mechanism introduced originally under APX
Power UK in 2000 as Britain’s first independent power exchange.”! There are three primary
mechanisms within the day-ahead market: an hourly auction, a half-hourly auction, and a prompt
market."”2 The prompt market allows for continuous trading on a market up to a week out from
delivery, the hourly auction consolidates liquidity a day before delivery, and finally the half-hourly
auction is conducted at 15:30 the day before delivery and allows for tailoring and refining
loads.'”3

The day-ahead hourly auction is an hourly double-sided blind auction, meaning that buyers and
sellers enter anonymous orders for each hourly period."”* Bids can be entered for a singular hour
or in blocks, and there is a minimum price of -500 GBP per MWh and a maximum of 3000 GBP
per MWh for any hourly offer (single or consecutive).'”® Orders are processed and matched
through comparing the supply and demand of bids the day before delivery for every hour of the
following day."”® The half-hourly auction works in a similar fashion, but offers half-hour contracts
for trading and matching."””

The day-ahead market has continued to grow year-on-year, expanding 15.2% from 2017 to
2018."78 In February 2018 alone, 4,440,080 M\Wh were traded on the market in the UK. The
maijority of this trading still occurs through the hourly day-ahead auction, although the half-hour
auction grew 35% in 2017.17°

Why

186 PJM, PJM Manual 11: Energy & Ancillary Services Market Operations (2017) p.17
%7 ibid. p.17
%8 ibid. p.17
189 Monitoring Analytics, State of the Market Report for PJM (2017), p.118
70 ibid. p. 99
71 epexspot, “EPEX SPOT in the UK" (2017), accessed 13 March 2018, https://www.apxgroup.com/trading-clearing/apx-power-
uk/
72 ibid.
73 ibid.
174 epexspot, “APX Power UK — Auction” (2017), accessed 13 March 2018, https://www.apxgroup.com/trading-clearing/auction/
175 ibid.
176 ibid.
77 epexspot, “UK Half Hour Day-Ahead 15:30 Auction” (2017), accessed 13 March 2018, https://www.apxgroup.com/trading-
clearing/uk-half-hour-day-ahead-1530-auction
78 egpexspot, “French and UK Day-ahead Markets Grow Year-on-Year” (2018), accessed 13 March 2018,
https://www.epexspot.com/en/press-media/press/details/press/French_and_UK_Day-ahead_markets_grow_year-on-year
79 ibid.
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B.4 \Wholesale DRM

ERCOT

As part of its Emergency Response Service (ERS), demand response services can be dispatched
to anticipate load-shedding events. '8 The ERS is the successor to the Emergency Interruptible
Load Service (EILS), introduced following a load-shedding event in 2006; the first since the
inception of ERCOT."®" In 2012, the EILS mechanism was expanded to allow participation by
distributed energy resources, and was re-named as the ERS.'82

Demand response services are procured through generating a demand curve with an annual
expenditure limit of US$50M across three periods, with allocation determined by the likelihood
of an emergency event in that period. '8

The market enables several types of demand response. Load Resources (1,400 MW
participating) can be deployed if frequency falls below a threshold level, and a capacity resource
can be paid for availability during system shortages (400 MW participating).'8*

ERCOT have attempted to introduce load in its energy market dispatch, although participation
remains low. '8 This is restricted by current rules which require a 5-minute dispatch response
time, do not allow aggregators to participate without representation through a retailer, and forbid
the provision of ancillary services for resources with minimum or maximum run times. '

PJM

Since 2000, demand participation has existed in some form in the PJM as a way of paying loads
for curtailment during emergency conditions.'®” Moving forward, the market has evolved to
allow demand response to provide capacity, ancillary services, and energy. 88

Demand response (DR) options are split into three categories in order to prevent displacing
generation with resources that have lower availability. "2 Limited DR has the lowest availability,
followed by Extended Summer DR, and Annual DR, both of which must be available for an
unlimited number of interruptions during their respective delivery periods.'®® PJM can then
place limits on the amount of procured resources of each category.'®’

PJM has experienced a successful and rapid deployment of demand response through allowing
aggregators to participate directly in the market, and compensating demand resources in a
similar fashion to generation.’®? 15,000 MW of demand response cleared in the forward
capacity auction for the 2015/16 delivery year.'®3

Outcome

80 AEMC, Interim Report, p.256
191 ibid. p.257
192 ihid. p.257
183 ipid. p.257
'8 Brown, T., Newell, S.A., Qates, D.L., Spees, K., International Review of Demand Response Mechanisms (2015), p.39
185 ibid. p.45
195 ibid. p.45
197 ibid. p.47
188 ibid. p.47
189 ibid. p.50
190 ibid. p.50
197 ibid. p.50
192 ihid. p.48
198 ibid. p.48
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B.5 Inertia and fast frequency response

Great Britain

To protect against drops in system frequency and given their obligation to control frequency at a
level of 1% within the nominal frequency of 50.00 Hz, National Grid have numerous services
that market participants can offer in compensation.

Mandatory frequency response is generally a condition of connection, and can be bid on by
generators, which receive payments for making a unit available in frequency response mode.
Firm frequency response (FFR) services are procured through a monthly online tender process
open to all providers, and are paid on an availability basis with additional payments for dispatch.
Enhanced frequency response is an additional service which requires a <1 second response
time to 100% proportionate active power output, compared to 10 — 30 seconds for mandatory
and firm frequency response. Other services offered include frequency control by demand
management (FCDM), reserves, fast reserves, short-term operating reserves (STOR), and
reactive power services.

Although a wide range of frequency response services are available, there have been
recommendations for reform of the ancillary services market. The current areas of concern
include transparency in service provision, the participation of interconnectors, and barriers to
entry for synthetic inertia providers.

ERCOT

Significant planned additions of renewables have created volatility in supply, meaning there is a
need for additional fast-responding dispatchable generation in ERCOT."%* To maintain system
frequency, four services are procured — up regulation, down regulation, responsive reserves, and
non-spinning reserves. 1%

Regulation reserves are deployed immediately in response to changes in system frequency,
responsive reserves must respond within 10 minutes of a significant deviation event, and non-
spinning reserves must have a response less than 30 minutes. '*® ERCOT establishes an
Ancillary Services Plan in the day-ahead market that outlines ancillary obligations of Qualified
Scheduling Entities (QSEs) for each hour of the following day.'®” QSEs must then submit their
bids and offers on the market, meeting obligations through self-supply, bilateral trades, or
purchases from ERCOT. 98

Ancillary service requirements decreased from 5,300 MW in 2015 to 4,900 MW in 2016, spread
across all service provisions, and prices for services have remained low due to a lack of
shortages.® Real-time co-optimisation of energy and ancillary services has been recommended
to improve efficiency, as currently only day-ahead markets are co-optimised.2%°

194 Apex CAES, “ERCOT Market” (2012), accessed 14 March 2018, http://www.apexcaes.com/caes/ercot-market
1% ibid.
% Argonne National Laboratory, Survey of U.S. Ancillary Services Markets (2016), p.8
197 ibid. p.9
198 ibid. p.9
19 Potomac Economics, State of the Market, p.34
200 ihid. p.42
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Appendix : PoIcy
categorsation

The purpose of this appendix is to lay out the current policies and initiatives in a table that provides an
indication of the responsible party and the objective of the policy, with regards to security, reliability,
affordability, and emissions reductions.

Table 34: Categorisation of policies and initiatives

n Policy/Initiative Party responsible

1 Managing the rate of change of power system frequency AEMO Security
2 Emergency frequency control scheme AEMO Security
3  AEMC frequency control framework review AEMC Security
4 Inertia ancillary service market rule AEMC Security
5 Managing power system fault levels AEMO Security
6 Improved guidelines for generating system models AEMO Security
7 Generator technical performance standards AEMC Security
8 Generator Reliability Obligation ESB Reliability
9 Strategic reserve mechanism ESB Reliability
10 Day-ahead market ESB Reliability
11 Demand response mechanism ESB Reliability
12 Generator closure notice periods AEMC Reliability
13 National Energy Guarantee (reliability) ESB Reliability
14 Reliability Frameworks Review AEMC Reliability
15 5-minute settlements AEMC Reliability
16 Declaration of Lack of Reserve conditions AEMC Reliability
17 Snowy 2.0 Federal Reliability
18 ARENA-AEMO demand response project AEMO Reliability
19 National Energy Guarantee (emissions) ESB Emissions
20 Coordination of generation and transmission investment AEMC Affordability
21 E:;i?gfgement of the Queensland Energy Security aLD Sty
22 New state-owned gas power plant SA Reliability
23 Local powers for the national market SA Reliability
24 Energy Security Target SA Reliability
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n Policy/Initiative Party responsible

26

27
28

29

30

31

32

33

34
35
36
37
38
39
40
41
42
43
44

45

46

© 2018 KPMG, an Australian partnership and a member

Returning the Swanbank E-gas fired power station to
service

Improving the process of large-scale project facilitation,
planning, and network connections

Implement pumped hydro capacity in Tasmania
Battery storage and renewable technology fund

Investigate the restructure of Queensland Government
owned generators, and the establishment of a 'Clean
Co.'

Powering North Queensland Plan

Confirmation of the 50% Renewable Energy Target by
2030

Renewables 400

Advocating for a stable, integrated national climate and
energy policy

Victorian Renewable Energy Auction (VREAS)
The Climate Change Act (2017)

TAKE2 Pledge Program

New Energy Jobs Fund (NEJF)
Renewable Energy Action Plan

A 'future state' national electricity market
Tarraleah Power Scheme redevelopment
Gordon Power Station upgrade

Funding the Solar Bonus Scheme

New generation for more competition
South Australian gas incentives

Directing Stanwell Corporation to undertake strategies to
place downward pressure on wholesale prices

Implementation of the Queensland Gas Action Plan
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SA

QLD

QLD

QLD

QLD

QLD

VIC
VIC
VIC
VIC
VIC
TAS
TAS
TAS
QLD
SA
SA

QLD

QLD

ependent member firms affiliated with KPMG International Coo
re registered trademarks or trademarks of KPMG International
>ssional Standards Legislation

Reliability

Emissions reductions

Reliability

Emissions reduction

Emissions reductions

Emissions reductions
Emissions reductions
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Emissions reductions
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Emissions reductions
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Emissions reductions
Emissions reductions
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