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SUMMARY

1 This report is making a series of recommendations to implement and develop mechanisms in
the NEM aimed at supporting reliable outcomes for consumers at lowest cost, including
options to facilitate demand response in the wholesale market and to improve transparency
of the forecasts that underpin decision making. Rule change requests are recommended to
implement these reforms. This report also concludes a number of Finkel Panel
recommendations concerning reliability that were directed to the AEMC. In addition to a
demand response mechanism, the need for a strategic reserve is being considered through
the Enhancement to the Reliability and Emergency Reserve Trader rule change process.
Finally, the Commission has concluded that a US-style day-ahead market would not be
suitable for improving reliability outcomes in the NEM.

Context

2 The full force of transformational change is in motion across the national electricity market,
driven by government policy, changing consumer preferences and rapidly evolving
technology. The generation mix is moving from a system supported mostly by larger,
synchronous generation to a system, with a comparatively greater number of generators,
larger volumes of variable renewable generation, customer-connected distributed energy
resources as well as storage capability and a more active demand side.

3 These fundamental step changes in power system technologies raise new opportunities for
the entire community. They also raise new risks for the reliability and security of electricity
supply. Reliability and security are two core concepts that underpin the NEM. Reliability
means that the power system has an adequate amount of capacity (generator, network,
demand response) to meet consumer needs. This is distinct from the concept of security
whereby a secure power system is one that operates within defined technical limits.

4 The Commission’s Reliability Frameworks Review is a core part of our reliability and security
work program. This Review has examined existing arrangements to make sure they are
flexible and modern enough to facilitate the transition across all parts of the NEM.

5 We have now concluded this stage of this review and provided a set of recommendations for
this changing environment directed to protecting consumers and keeping the cost of
transition as low as possible. This includes concluding a number of Finkel Panel
recommendations directed to the Commission, that sought to facilitate an orderly transition in
the NEM.

Reliability and security performance

6 The current reliability standard was met for the NEM in 2016/17 consistent with previous
years. Based on modelling and other analysis, the reliability standard will continue to be met
in all regions of the NEM in the near to medium term.

7 Nevertheless, recent events in the NEM, such as load shedding in South Australia and New
South Wales and the announced closure of generators, have led to a greater focus on
reliability. The value that consumers place on reliability of supply is increasingly being
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debated in the context of a reliability standard that is designed to allow for involuntary loss of
supply on limited occasions.

In relation to security, however, keeping the power system operating within its technical limits
for all credible contingencies was not achieved on a number of occasions in 2016/17. It is
becoming harder for AEMO to manage the power system, reflected by the mixed security
performance of the power system, resulting in a less secure power system and increased
risks of load being interrupted.

Improving security outcomes in the NEM remains a priority, and is critical in ensuring that
there is confidence that the system will be able to immediately respond securely to the
operational dynamics bought about by the transition. The challenges in managing power
system security are being addressed by the AEMC through its system security work program.
To date, the AEMC has made seven new rules to assist in meeting the security needs of the
transforming system. The AEMC continues to work closely with AEMO to identify further
system security and operational challenges so that the system operator is equipped to
manage, and market participants can contribute adequately to, power system security in the
most effective and least cost ways.

This transformation is also occurring against a backdrop of uncertainty over nationally-
consistent, long-term policy settings on emissions reductions and the mechanisms that will
be used to achieve those reductions. Uncertainty over an emissions reduction mechanism is
being addressed through the Energy Security Board’s (ESB) proposed National Energy
Guarantee (Guarantee), which seeks to integrate energy and climate change policy
instruments in the NEM to provide investors with the certainty they need to make long-term
investments. The Guarantee is a foundational component of a broader, ESB work program to
support this transition of Australia’s energy system.

What is reliability?

Reliability means that the power system has an adequate amount of capacity (generation,
demand response and network capacity) to meet consumer needs.

A reliable power system therefore requires adequate investment and disinvestment as well as
appropriate operational decisions, so that supply and demand are in balance at any particular
point in time. In a reliable power system the expected level of supply will include a buffer,
known as reserves. Expected supply will be greater than expected demand. This allows the
actual demand and supply to be kept in balance, even in the face of shocks to the system,
known as “credible contingencies”.

Reliability is currently delivered in the NEM through investment, retirement and operational
decisions that are underpinned by various market structures. The framework is supplemented
by a series of mechanisms that allow the system operator to intervene in the market in
specific circumstances.

The National Electricity Rules (NER) specify the reliability standard for the NEM, currently set
at 0.002 per cent expected unserved energy. As system operator, AEMO then incorporates
the reliability standard within its day-to-day operation of the market, e.g. by providing
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information to the market as to whether or not the reliability standard is being met.

15 This Review has focussed on analysing and making recommendations around key aspects of
the current reliability framework:
« increasing transparency of information available to the market
» integrating demand into the wholesale market
» improving wholesale market outcomes
» examining the market interventions framework in light of its increased use.

Improving information available to the market

16 Provision of information is critical to reliability outcomes in the NEM by allowing market
participants, the system operator, regulators and policy makers to make better-informed
decisions.

17 Forecasting

18 Particularly important is the role of forecasts. The role of forecasting in the NEM is to provide

market participants and AEMO with the best information available at any given moment in
time to inform decisions they need to make today. To do this, forecasts need to be well-
understood via the publication of details on how they are produced, the assumptions used
and how previous forecasts compare to actual outcomes, so informing how forecasts are
used by participants. In order to improve on this we are making three recommendations to
promote transparency of the forecasting process, while minimising the costs that will flow
through to consumers.

HOW THE RECOMMENDATION WILL BE
RECOMMENDATION IMPLEMENTED OR FURTHER
PROGRESSED

The AER should submit a rule change
request by October 2018 requesting these
amendments. This timeframe would be in
line with changes to be considered through
the development of the Guarantee.

A rule change request be submitted to
require AEMO to consult on and prepare a
new guideline that it will follow in developing
and amending its forecasting methodologies.

AEMO to undertake consultation with
participants (i.e. those who would use the
data) to determine what would be useful to

AEMO to continuously provide forecast report on.

deviation data, after engaging with industry )
participants on the content and structure of | AEMO would then implement the changes
the new data reports. through its systems by the end of 2018. The

Commission understands that AEMO is
currently working on a number of forecasting
initiatives.

A rule change request be submitted for the | The AER should submit a rule change
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HOW THE RECOMMENDATION WILL BE
RECOMMENDATION IMPLEMENTED OR FURTHER

PROGRESSED

AER to consult on and prepare a guideline on
how it will report on the differences between

request by October 2018 requesting these
amendments. This timeframe would be in

forecast and actual values in the medium- line with changes to be considered through
term projected assessment of system the development of the Guarantee.
adequacy (PASA), short-term PASA and pre-
dispatch forecast processes and produce a
quarterly public report in accordance with
the guideline.

Electricity contract data

Contract markets play an important role in supporting reliability in the NEM. However, there is
a lack of visibility of the contract market — particularly for over-the-counter (OTC) contracts —
meaning that it is not possible to gauge the health of the contracts market. With this in mind,
in its 2018 Retail energy competition review the Commission noted repeated concerns from
retailers about the contract market being a barrier to entry or expansion for smaller retailers.
There is therefore a need to increase transparency of electricity contracts, assisting market
participants, end users as well as policy and regulatory agencies to make efficient decisions.

The Commission notes the ACCC's final report of its Retail Electricity Pricing Inquiry also
contains concerns about transparency in the contracts market and recommends all OTC
trades be reported to a repository administered by the AER.

Given the importance of this information, the Commission is therefore committed to working
with industry to make data on electricity contracts available to the market in a form that
enhances the transparency of the wholesale cost of energy.

Integrating demand into the wholesale market

The wholesale market facilitates the trade of electricity between suppliers and consumers.
Historically, the demand side has been passive in its involvement in the wholesale market.
However, this is changing as consumers are becoming increasingly capable and willing to
actively participate.

An active demand-side characterised by the active participation of consumers promotes
efficient outcomes in the wholesale market. In particular, demand response can be more cost
effective for both the consumer and the power system than building new peaking capacity.
For those consumers able to participate in the wholesale market, it allows them to decide, at
any particular point in time, if the value to them of services enabled by the supply and
consumption of electricity is greater or less than the costs of supply at that time.

A more active demand side will be a feature of the future of the NEM. For this reason, the
Finkel Panel recommended that the AEMC undertake a review to recommend a mechanism
that facilitates demand response in the wholesale energy market.
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The ACCC also recommended, in the final report of its Retail Electricity Pricing Inquiry, that a
mechanism for third parties to offer demand response directly into the wholesale market

should be developed.

We consider that there is a package of recommendations that seeks to remove barriers to
demand response and provides a range of additional tools for parties to undertake wholesale
demand response, while preserving the market-based arrangements in the NEM that allow
for flexible and resilient frameworks. These recommendations don’t lock in a particular type
of demand response, but instead leave it open for different types of demand response to be
provided in the wholesale market in the future from new technologies and new business

models.

There are many different types of demand response - e.g. firm and non-firm demand
response. Firm demand response can be considered dispatchable - the reduction in output
can be in response to a particular instruction. Non-firm demand response, e.g. whereby
consumers may receive a voluntary request to reduce consumption but are able to elect
whether they will do so, is more variable and typically cannot be bid into the market.

While this package of recommendations offers the benefits discussed above, it also has an
element of complexity that will need to be addressed as these recommendations are
progressed further. As a result, issues in relation to feasibility, practicability and costs will

need to be explored further.

RECOMMENDATION

HOW THE RECOMMENDATION WILL BE
IMPLEMENTED OR FURTHER
PROGRESSED

In order to facilitate increased demand
response in the wholesale market, and in
response to Finkel Panel recommendation 6.7
we consider that:

o A voluntary, contracts-based short-term
forward market be implemented that
would allow participant-to-participant
trading of financial contracts closer to
real time. This will provide the demand
side with more opportunities to lock in
price certainty, making it easier for large
demand side consumers to engage in the
wholesale market and demand respond
(i.e. reduce consumption) in response to
expected wholesale prices.

« Demand response aggregators and
providers should be able to be
recognised on equal footing with

AEMO should undertake work to submit a
rule change request to the Commission by
the end of 2018 to implement a short-term
forward market.

The Commission understands, through their
submission to this Review, that TEC and
PIAC will submit a rule change request to the
AEMC to implement a wholesale demand
response mechanism. If these stakeholders
have not submitted a rule change request by
the end of August 2018, then the
Commission will develop a mechanism that
the Energy Security Board can consider for
submission to the AEMC as a rule change
request.

This will be supported by testing the
practicability and costs of these measures
through “in-market demand response” trials
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HOW THE RECOMMENDATION WILL BE
RECOMMENDATION IMPLEMENTED OR FURTHER

PROGRESSED

that AEMO and ARENA have indicated will
take place. Given the complexity associated
with this, the trials can play an important
role in assessing alternative options, identify
likely implementation issues and provide
guidance on the best implementation option.

generators in the wholesale
market and so offer wholesale
demand response transparently
into the market.

o Consumers should be allowed to engage
multiple retailers / aggregators at the
same connection point (multiple trading
relationships). This will promote
competition between retailers, supporting
new business models for demand
response and providing consumers with
greater opportunities to engage in
wholesale demand response with parties
other than their incumbent retailer.

Subject to the outcomes of relevant trials,
AEMO should develop a rule change request
to submit to the Commission to implement
multiple trading relationships. That is, how
existing trading and consumer protection
arrangements need to change to allow for
more than one retailer or aggregator at a
connection point. As with a wholesale
demand response mechanism, the trials will
play an important role given the practicalities
and costs involved.

Improving wholesale market outcomes

The buying and selling of electricity as well as associated financial products, via contract and
wholesale spot markets is the main mechanism through which reliability is delivered in the
NEM. Market participants make investment and operational decisions based on these market
signals and financial exposures.

The core objective of the existing reliability framework in the NEM is to deliver desired
reliability outcomes through market mechanisms to the largest extent possible. In the event
that the supply/demand balance tightens, spot and contract prices would rise, which will
inform operational decisions and provide an incentive for entry and expansion, addressing
any potential reliability problems as or before they arise. This would then lead to a widening
of the supply/demand balance and prices would fall in response.

Day-ahead markets

In considering the resilience of existing reliability frameworks given the market
transformation that has already occurred and is on foot, the Finkel Panel recommended that
the AEMO and the AEMC should assess the suitability of a ‘day-ahead market’ to assist in
maintaining system reliability.

The Commission also looked at ahead markets in other jurisdictions to see what features in
those markets could improve on what currently is in the NEM. There are a number of options
for the design and implementation of ahead markets. Throughout this Review the



Australian Energy
Market Commission

35

36

37

38

39

40
41

Final report
Reliability Frameworks Review, Final Report
26 July 2018

Commission has considered two common designs:

« a European-style ahead market that facilitates participant-to-participant trades ahead of
real-time

* a US-style ahead market that facilitates participant-to-system operator actions as a tool
to schedule operations.

Despite not having a formalised day-ahead market the NEM has many features which play a
similar role. These features include information that is provided to AEMO as part of the pre-
dispatch process, with rebidding down to five minutes before real time supported by a liquid
financial derivatives market. Rebidding allows participants the flexibility to adjust their
position in response to new information as it becomes available, including changes in market
conditions as well as responding to offers or bids of other participants.

The Commission does not consider that a US-style ahead market (that would change unit
commitment decisions from market participants to the system operator) would be suitable in
the NEM in order to manage reliability outcomes since it would impose large costs on the
market for little benefit — it would not be in the long-term interests of consumers. Further a
US-style ahead market may not necessarily improve system security outcomes or reduce the
cost of interventions - with or without an ahead-market, the potential benefits can only
accrue if an explicit value is placed on the required system security services.

As noted below, AEMO and the AEMC will continue to work together on identifying potential
deficiencies with the current arrangements — particularly in relation to security issues in
South Australia. Overall, the Commission considers that a US-style ahead market is unlikely to
provide sufficient benefits to the NEM in the short- or medium-term.

It is also worth noting that the Commission considered this Finkel recommendation in the
context of the proposed Guarantee. The Guarantee is intended to integrate energy and
climate change policy instruments in the NEM to provide investors with the certainty they
need to make long-term investments, that are linked to physical needs of the system. This
further decreases the case or need for a US-style day-ahead market.

In contrast, there may be benefits associated with facilitating shorter-term trading in the NEM
i.e. @ more European-style arrangement. These benefits include providing market participants
with more options to manage price risk and more price certainty. A benefit of increased price
certainty is that it may facilitate more demand response in the wholesale market. As noted
above, it is recommended that AEMO undertake work to submit a rule change request to the
Commission by the end of 2018 to implement a short-term forward market to allow
participant-to-participant trading of financial contracts closer to real time.

SA Market Issues

In the Directions Paper, the Commission noted that AEMO was in the process of identifying
the existing ahead features of the NEM that may require change and compiling evidence of
the deficiencies that it considers need to be addressed, either through targeted
improvements to existing arrangements or through a centrally facilitated ahead market
design. This is being drawn from the South Australian experience.

[ vii
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Since that time, AEMO have progressed their work and presented some initial views to our
technical working group on issues they are observing in operating the South Australian
market. AEMO has observed that:

» South Australia’s network is experiencing low system strength, inertia and higher
reliability risks as synchronous generation has been displaced by renewable energy.

« Itis currently intervening frequently in South Australia by directing synchronous
generators to stay on to provide system strength. There are concerns that in the near
future AEMO might need to frequently direct plant for reliability as well.

« AEMO, via the direction process, is intervening regularly in South Australia. The direction
process can cause disruption to generators’ maintenance schedule, which could reduce
their performance quality and reliability in the long term. Having a formal market
mechanism to provide the desired outcome could potentially lead to both operational and
long-term efficiency gain. For these reasons AEMO have used this as a case study for
their work.

To date, given the system security issues of low system strength are manifesting in real-time
outcomes for the SA network, AEMO has focused on identifying and exploring these issues.
This has included summarising current technical issues with operating the transmission
network in South Australia, identifying what was involved in intervention events, investigating
the appropriate strategies to manage those issues, and evaluating the costs and risks that
may emerge from those strategies.

These issues are occurring in the absence of the full implementation of the Commission’s
minimum requirement system strength levels framework. The Commission understands
infrastructure will be built to meet these minimum levels within 1-2 years. Prior to this
implementation, maintaining system strength is achieved through directions by AEMO. The
increased level of directions are translating to reliability issues in an operational timeframe as
well as potentially translating into market outcomes which could undermine investment in
reliability in the longer-term.

The AEMC looks forward to continuing to work with AEMO to investigate the issues being
observed and consider the changes to the regulatory and market arrangements that may be
necessary in both the short and then longer term that are effective and least cost and, to the
extent relevant, in other jurisdictions. We intend to work together with AEMO to consider
these issues by the end of 2018.

Dispatchability, flexibility and ramping

The Commission has also undertaken work on the historical value of dispatchability, flexibility
and ramping in the spot market. Ramping, and in particular ramping availability, is a
reference to the availability of generation or scheduled load to be dispatched in response to
changes in supply and demand in a timely manner. This analysis indicates that:

1. The spot and contract markets currently provide incentives sufficient for the efficient
provision of dispatchable and flexible generation and load (both necessary for adequate
ramping capability), in both operational and investment timescales.

2. Ramping capability in the NEM is sufficient now and in the immediate future.

| viii
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However, the market is in transition and we need to consider whether these conclusions will
continue to apply given the transition that is underway. The Commission will build on the
work undertaken in the Integrated System Plan, and seek to identify if the current market
processes will continue to deliver future ramping requirements for the NEM by using South

Australia as a case study.

Self-forecasting

The Commission has also considered whether self-forecasting by wind and solar generation
operators could improve forecast accuracy. Improved accuracy would allow market
participants and the system operator to make more efficient operational decisions, promoting

reliability outcomes in the NEM.

AEMO and ARENA are conducting a trial whereby operators of some utility-scale wind and
solar generation are able to provide a forecast of their expected output for the upcoming

dispatch interval.

RECOMMENDATION

HOW THE RECOMMENDATION WILL BE
IMPLEMENTED OR FURTHER
PROGRESSED

ARENA is encouraged to continue to develop
trials for projects that explore the potential
for forecast improvements in the hours
ahead of dispatch, and to share the learnings
of these projects in a timely manner through
existing knowledge sharing arrangements,
including with the Commission.

AEMC will stay involved in ARENA's processes
and keep a watching briefing on the
progression of the trials in order to be able
to be across these issues if rule changes are
submitted on this.

AEMO should consider providing the
functionality for non-scheduled generators to
participate in the existing trial that is
available to semi-scheduled generators.
AEMO should also seek to identify an
appropriate regulatory arrangement to
govern the provision of self-forecasts from all
generators involved in the trial.

AEMO should consider this through ARENA's
trials and subject to the outcomes of the
trials, submit rule change requests to the
Commission to embed the functionality for
self-forecasting in the regulatory
arrangements on an enduring basis.

Interventions

In operating the power system AEMO is expected to try to avoid any unserved energy (i.e.
load shedding), including by using interventions available to it, if necessary.

Intervention mechanisms are an acknowledged and important feature of the market design.
Given the changes in the generation mix over the past years and the increasing challenges
this has created for the system operator, the use of interventions has increased relative to
the past. This has increased the spotlight on them - for their suitability, their cost and the
frequency of their application and use. Intervention mechanisms are being applied in a range

[ ix
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of scenarios to address a range of problems.

To understand the reasons for the market intervention and identify any ‘lessons learnt’ for
the NEM, the use of interventions needs to be examined in the context in which they are
needed. It is important to understand the circumstances involved with each intervention
before considering whether the increased use of intervention mechanisms are indicative of
broader problems; some interventions may not be suited to all power system operational
problems.

These mechanisms are not without cost. For example, for the 2017/18 summer AEMO
estimates that the total cost of having the Reliability and Emergency Reserve Trader (RERT)
on call and activated twice (168.5MW activated in total) was $51.26 million. This cost
includes availability payments (i.e. payments for out-of-market generation/demand response
being available regardless of whether or not an event occurs as well as other payments,
including activation payments). The costs of interventions are ultimately borne by consumers
in the regions that required the intervention.

Because of the inherent interference with normal market functioning and the consequent
consumer cost impacts, the regulatory arrangements limit the use of intervention
mechanisms. These constraints are appropriate since it will not always be possible to have no
unserved energy - to do so would substantially increase consumer costs. For example, the
RERT may only be used if AEMO identifies a breach or potential breach of the reliability
standard, or for power system security reasons. There may also be times when AEMO has no
choice operationally and/or legally but to require involuntary load shedding to maintain the
secure power system. As established in the NER power system security must always take
precedence over reliability — the power system is only allowed to operate in an insecure state
(i.e. operate outside the established technical limits) for 30 minutes, so as not to risk
uncontrolled power system outcomes following a credible contingency. AEMO is obliged to
take all actions available to it including instructing load shedding to achieve a secure power
system within 30 minutes.

The Finkel Panel recommendation made to the Commission, regarding assessing the need for
a strategic reserve to enhance or replace the RERT (recommendation 3.4), is being
considered through the Enhancement to the Reliability and Emergency Reserve Trader
(RERT) rule change (“enhanced RERT"), which was submitted by AEMO. The Commission is
exploring the potential improvements to the RERT that are within the scope of that rule
change request, through the rule change process rather than through this review. This
includes the appropriateness of the reliability standard. We published a consultation paper on
21 June 2018 and are seeking stakeholder input (closing 26 July 2018).

It will be important to consider the other intervention mechanisms (instructions and
directions) alongside our consideration of the RERT. The order in which the three
interventions mechanisms are used must deliver the lowest cost outcome for consumers. The
NER provide some guidance on this issue but considering the interventions framework as a
whole would allow the best outcomes for consumers to be considered holistically.

As a result, the Commission will consider the interventions framework in parallel with the
enhanced RERT rule change. We will examine intervention mechanisms and the rules
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underpinning them from a broad framework perspective. In addition, we will also examine
the intervention pricing and compensation mechanisms associated with interventions. These
frameworks have come under increasing attention with the increased use of interventions
and may be distorting market outcomes in the NEM.

RECOMMENDATIONS

HOW THE RECOMMENDATION WILL BE
IMPLEMENTED OR FURTHER
PROGRESSED

The AEMC will consider the NEM intervention
mechanisms of directions and instructions,
including the rules governing them, from the
perspective of how interventions occur and
operate as a suite of mechanisms (including
in relation to the RERT), in parallel with the
enhanced RERT rule change.

In this workstream, the AEMC will also build
on the work that has been done by AEMO
through the Intervention Pricing Working
Group and review the current intervention
pricing and compensation framework to
make sure that it is sufficiently nuanced to
respond efficiently to the variety of contexts
in which AEMO intervention events occur.

A directions paper on the NEM intervention
mechanisms of directions and instructions
will be published alongside the draft
determination for the Enhancement to the
RERT (“enhanced RERT”) rule change
request in October 2018.

This is ahead of a final report on this
intervention workstream being published
alongside the final determination for
enhanced RERT, currently scheduled for
December 2018.

In addition, while it is not suggested that commercially sensitive information should be made
public, greater transparency regarding the directions compensation process is appropriate,
particularly given that consumers pay for compensation costs, and noting the increase in the
use of directions in South Australia. This would be particularly useful in considering whether
the current compensation framework is incentivising bidding practices that are not efficient,
at the expense of consumers. It could also inform deliberations as to whether the current
approach to intervention pricing is appropriate in situations where the intervention relates to
a service (system strength or inertia) that is not traded in the market.

RECOMMENDATION

HOW THE RECOMMENDATION WILL BE
IMPLEMENTED OR FURTHER
PROGRESSED

AEMO to consider how to increase the level
of transparency surrounding AEMO
intervention events (directions and RERT
activation) and resulting compensation
payments. This could be achieved through
changes to processes adopted by AEMO and

AEMO should consider this by October 2018
and report on the outcomes of this piece of
work through a submission to the AEMC’s
work on the mechanisms.
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HOW THE RECOMMENDATION WILL BE
RECOMMENDATION IMPLEMENTED OR FURTHER

PROGRESSED

their independent expert consultants, and
may not necessitate changes to the NER.

In addition, the Finkel Panel recommended that the AEMC and AEMO consider the need for a
strategic reserve in the NEM. AEMO has submitted a rule change request to the AEMC to
amend the NER in regards to enhancing the RERT. The Commission considers that a safety
net mechanism such as the RERT is an important feature of the NEM and so is considering
the ways to make this the most effective through this rule change.

FINDING

HOW THE FINDING WILL BE
IMPLEMENTED OR FURTHER
PROGRESSED

AEMC will consider the appropriate
arrangements for the RERT (i.e. strategic
reserve) in the NEM through AEMQO's
Enhancement to the RERT rule change
request.

We published a consultation paper on 21
June 2018 and are seeking stakeholder input
(closing 26 July 2018). A draft determination
is due in October 2018.

Conclusions and next steps for the work program

The Commission has concluded this stage of this Review and made a number of
recommendations to improve the existing reliability frameworks in the NEM, as detailed
above. In particular, this report concludes the Commission’s work relevant to the Finkel
Review recommendations which were made to the Commission. The Commission was asked
to complete these recommendations by mid 2018. The table below summarises our findings.

FINKEL PANEL RECOMMENDATION

OUTCOME

Finkel recommendation 3.4

Assessing the suitability of a day-ahead
market.

The Commission has concluded that a US-
style day-ahead market would not be
suitable in the NEM in order to manage
reliability outcomes.

Instead, the Commission considers that there
would be benefits to the introduction of a
voluntary, contract-based short-term forward
market, particularly for demand response.

Finkel recommendation 6.7

Development of a mechanism to facilitate
wholesale demand response.

The Commission is recommending a package
that seeks to remove barriers to demand
response and provide a range of additional

| xii
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FINKEL PANEL RECOMMENDATION OUTCOME

tools for parties to undertake wholesale
demand response.

Finkel recommendation 3.4

This is now being considered through the

Assessing the need for a strategic reserve to enhanced RERT rule change process.

enhance or replace the RERT.

The Commission has also identified other areas of the framework that should be investigated
further in order to identify improvements. The Commission will progress these in the coming
months.

The next steps for the work program include:

1. South Australian workstream - AEMO and the AEMC will consider further the issues that
AEMO has been observing in operating the South Australian market, including:

a. How the issues can be addressed in the short-term and what the implications of these
issues are for the current reliability and security frameworks in the longer-term.

b. Building on the existing analysis we have undertaken of current ramping availability
and work undertaken by AEMO in the Integrated System Plan to consider what future
ramping needs of the NEM may be.

In order to progress this workstream we intend to publish a directions paper relevant to
the issues AEMO has been observing in operating the South Australian market shortly.
This will be ahead of AEMO developing rule changes to address the issues identified to be
submitted to the Commission.

2. Interventions workstream - We will holistically review the NEM intervention mechanisms
of directions and instructions, including the rules governing them, from the perspective of
how interventions occur and operate as a suite of mechanisms (including in relation to
the RERT), in regards to both reliability and system security. We will conduct this
workstream in parallel with the enhanced RERT rule change request. This means
publishing a directions paper on this workstream alongside the draft determination for
the enhanced RERT rule change request in October 2018, and a final report alongside the
final determination in December 2018.

3. Short-term forward market workstream - We will work collaboratively with AEMO in
developing a voluntary, contracts-based short-term forward market to allow participant to
participant trading of financial contracts. The intent will be for AEMO to submit this to us
in a rule change request by end 2018.

This work is separate to the rule change requests identified above. These, and any other rule
change requests related to the above will be progressed concurrently and in coordination
with other parts of our reliability work program.

A progress update on the Commission’s reliability work program will be provided to the COAG
Energy Council prior to its meeting in December 2018.

| xiii
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INTRODUCTION

On 11 July 2017, the Australian Energy Market Commission (AEMC or Commission)
commenced a Review into the market and regulatory frameworks necessary to support the
reliability of the electricity system within the NEM.! This Review also includes consideration of
three recommendations that were subsequently directed to the AEMC from the Independent
Review into the Future Security of the National Electricity Market (Finkel Panel review) that
relate to reliability.

Purpose of the Review

Over the 12 months preceding the commencement of the Review, there were a number of
events (such as load shedding on low reserve? days) that put the spotlight on reliability in the
National Electricity Market (NEM). In commencing the Review, the Commission considered
that it was timely to assess whether the existing market and regulatory reliability frameworks
are still appropriate given the changing generation mix with an increased penetration of
variable renewable generation, batteries and distributed energy resources, as well as greater
opportunities for demand-side participation.

Since the Review commenced, reliability has continued to be at the forefront of policy
discussion.

The Energy Security Board has proposed a National Energy Guarantee, which seeks to
balance affordability, reliability and an emissions objective. It would require retailers to:

« contract with or invest in capacity such as generators or demand response in the event of
a material expected reliability gap and
» source electricity with average emissions below an agreed level.

In addition, State and Commonwealth governments are progressing with new generation and
storage projects (both chemical batteries as well as pumped hydro), the most notable
examples being the proposed Snowy Hydro 2.0° and South Australia’s 100 MW battery.*

Table 1.1 provides a timeline for this Review.

Table 1.1: Review timeline

ITEM DATE
Publication of issues paper 22 August 2017
Publication of interim report 19 December 2017

1 The Review was initiated by the AEMC under section 45 of the National Electricity Law (NEL). The regulatory framework refers to
the NEL and National Electricity Rules.

2 Reserve levels are a key concept in the NEM, and can broadly be considered to be the balance of expected supply over demand
in the market.

3 SnowyHydro, Snowy 2.0, accessed at: http://www.snowyhydro.com.au/our-scheme/snowy20, 24 October 2017.

Government of South Australia, Battery storage and renewable technology fund, accessed at
http://ourenergyplan.sa.gov.au/battery.html, 24 October 2017.
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ITEM DATE
Publication of directions paper 17 April 2018
Publication of final report 26 July 2018

The next steps for this review are discussed further below in section 1.7.

Purpose of the final report

This report concludes the four major work streams identified in the Review and sets out a
number of recommendations to the COAG Energy Council regarding the changes required to
the regulatory and market frameworks to make sure that the existing high performance
relating to reliability in the NEM continues to occur, as the electricity system transforms.”

This report makes recommendations with respect to the four key elements of the reliability
framework in the NEM:

» information provision

» the wholesale market including:
¢ integrating the demand-side into the wholesale market
e improving outcomes in the wholesale market

« intervention mechanisms.

The report also sets out the Commission’s conclusions on the following three Finkel Panel
recommendations set out above:

« assessing the suitability of a day-ahead market (Finkel recommendation 3.4)

» development of a mechanism to facilitate wholesale demand response (Finkel
recommendation 6.7)

« assessing the need for a strategic reserve to enhance or replace the RERT (Finkel
recommendation 3.4).

In relation to the recommendation of assessing the suitability of a day-ahead market,
the Commission does not consider that a US-style ahead market (that would change unit
commitment decisions from market participants to the system operator) would be suitable in
the NEM in order to manage reliability outcomes since it would impose large costs on the
market for little benefit — it would not be in the long-term interests of consumers. For more
information on this, see section 5.3.

In relation to the Finkel Panel recommendation to develop a mechanism to facilitate
wholesale demand response, the Commission considers this be done to provide for
multiple forms of demand response. The Commission recommends the following approach to
implementation of the mechanism:

5 In addition, our Frequency control frameworks review has recently made a series of draft recommendations that aim to address
risks to power system security (in this case, frequency performance) as the electricity sector changes. See:
https://www.aemc.gov.au/markets-reviews-advice/frequency-control-frameworks-review
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« avoluntary, contracts-based short-term forward market be implemented

« allowing demand response aggregators providers to be recognised on equal footing with
generators in the wholesale market

» consumers should be allowed to engage multiple retailers / aggregators at the same
connection point, i.e. multiple trading relationships.

There Commission recommends that these recommendations should be supported through
trials. For more information on this, including the work of a number of stakeholders in
developing models and undertaking trials, see section 4.1.

The third Finkel Panel recommendation, assessing the need for a strategic reserve to
enhance or replace the RERT, is being considered through the Enhancement to the Reliability
and Emergency Reserve Trader (RERT) rule change process.®

The Review originally included the Finkel Panel recommendation of developing a generator
reliability obligation. However, the reliability requirement proposed by the Energy Security
Board as part of the National Energy Guarantee is intended to address the same underlying
issues as the generator reliability obligation. Details of the Guarantee are continuing to be
developed by the Energy Security Board and will be considered by the COAG Energy Council
at its August 2018 meeting.

Project scope

This Review has undertaken a holistic examination of the existing reliability framework. This
framework includes both longer-term aspects such as the appropriate pattern of investment
in new resources and retirement of existing resources, as well as shorter-term operational
aspects such as making sure an adequate supply is available at a particular point in time; all
while balancing the cost of any intervention measures. This Review looks has done this from
both the supply-side (generation) as well as the demand-side (demand response).

The scope of the Review is shown in Figure 1.1 below.

6 See: https://www.aemc.gov.au/rule-changes/enhancement-reliability-and-emergency-reserve-trader



Australian Energy Final report
Market Commission Reliability Frameworks Review, Final Report
26 July 2018

Figure 1.1:  Scope of the Review
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The Review has also taken into account relevant AEMO workstreams, such as their work on
issues in South Australia as well as trials that they are undertaking with Australian Renewable
Energy Agency (ARENA) such as their self-forecasting project.” It will take account of any
other trials that ARENA and AEMO undertake through their memorandum of understanding.
In this regard, the ongoing work of AEMO and ARENA will inform the implementation of the
recommendations made in this report.

There are a number of aspects that were out of scope for this Review:

« reliability of transmission and distribution networks since each state and territory
government retains control over how transmission and distribution reliability is regulated
and the level of reliability that must be provided

7 Discussed in chapter 5.
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security of the power system, since this is being addressed through the AEMC’s
comprehensive system security work program detailed below

the existing reliability standard and settings, since they were recently considered in the
Reliability Panel’s Reliability standard and settings review. The Reliability Panel published
a final report in April 2018.8 The appropriateness of the reliability standard is being
considered through AEMO’s Enhancement to the RERT rule change request that the
Commission is currently considering.

Assessment framework

The overarching objective guiding the Commission’s approach to this Review is the National
Electricity Objective. The Commission’s assessment of any recommendations must consider
whether the proposed recommendations promote the National Electricity Objective. Similarly,
with any related rule changes, the Commission must consider whether the proposed rules
promote the National Electricity Objective. The National Electricity Objective is set out in
section 7 of the National Electricity Law (NEL), which states:

“The objective of this Law 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:

(a) price, quality, safety, reliability and security of supply of electricity; and

(b) the reliability, safety and security of the national electricity system.”

In developing the recommendations and findings in this report, the Commission has had
regard to a number of principles. These are:

Appropriate risk allocation: Regulatory and market arrangements should be designed
to explicitly take into consideration the trade-off between the risks and costs of providing
a reliable supply of electricity. Risk allocation and the accountability for investment and
operational decisions should rest with those parties best placed to manage them. Placing
inappropriate risks on consumers, who are not best placed to manage these risks is
likely result in higher prices while risk to market participants will only be passed on to
consumers in terms of higher prices where competition permits. Under arrangements
where investment and operational decisions are made by a single entity such as a planner
or system operator, risks are more likely to be borne by consumers. This is because this
single entity does not have sufficient commercial incentive to minimise costs as they are
likely passed straight through, resulting in inefficiently high costs for consumers than they
would be if the costs associated with decisions were incurred by market participants
operating in competitive environments. Solutions that allocate risks to market
participants, such as commercial businesses, who are better able to manage them are
preferred, where practicable.

Efficient investment in, and operation of, energy resources to promote a
reliable supply: Any framework for reliability should result in efficient investment in,

See: http://www.aemc.gov.au/Markets-Reviews-Advice/Reliability-Standard-and-Settings-Review-2018
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and operation of, energy resources to promote a reliable supply of electricity for
consumers. However, there are costs associated with provision of energy resources,
which should be assessed against the value to consumers of having a reliable supply. The
reliability framework should also seek to minimise distortions in order to promote the
effective functioning of the market.

» Technology neutral: Regulatory arrangements should be designed to take into account
the full range of potential market and network solutions, as well as taking account of all
possible technologies that could provide such solutions (e.g. generation or demand-side).
They should not be targeted at a particular technology or business model, or be designed
with a particular set of technologies in mind. Technologies are changing rapidly, and, to
the extent possible, a change in technology should not require a change in regulatory
arrangements.

» Flexible: Regulatory arrangements must be flexible to changing market and external
conditions. They must be able to remain effective in achieving reliability outcomes over
the long-term in a changing market environment. Regulatory action should be
proportional to the issue identified, for example long-term changes should not be made
to address a transitory issue. Similarly, NEM-wide solutions should not be used to address
an issue in one jurisdiction only. Solutions should be flexible enough to accommodate
different circumstances in different jurisdictions.

« Transparent, predictable and simple: Reliability frameworks should promote
transparency as well as being predictable, so that market participants are informed about
aspects that affect reliability, and so can make efficient investment and operational
decisions. Simple frameworks tend to result in more predictable outcomes and are lower
cost to implement, administer and participate in.

Stakeholder consultation
Submissions to the Review

The Commission received a significant number of submissions from a wide range of
stakeholders:

« 18 submissions to the issues paper (September 2017)
« 31 submissions to the interim report (February 2018)
« 34 submissions to the directions paper (May 2018).

Stakeholders generally expressed support for market-based mechanisms, and stated that
interventions should only be used as a last resort.® As previously mentioned, stakeholders
also overwhelmingly recognised the lack of a clear, consistent and integrated environmental
and energy policy as a key aspect affecting reliability.° Stakeholders also highlighted the
interaction between the Guarantee and this Review.!!

9 See for example the following submissions to the interim report: AGL, Energy Networks Australia, Hydro Tasmania, Flow Power.
10  Sixteen of the eighteen submissions to the issues paper recognised this.

11 See for example the following submissions to the directions paper: EnergyAustralia, Hydro Tasmania, Snowy Hydro, Aurora
Energy and the Australia Institute

| 6
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Reference group and technical working group

A Reference Group comprising senior representatives of the AEMC, AEMO, the Reliability
Panel, the Australian Energy Regulator (AER), the Senior Committee of Officials (SCO),
ARENA, the Clean Energy Regulator (CER) and the Clean Energy Finance Corporation (CEFC)
was established by the AEMC to provide high-level input on related reliability matters. The
reference group has met three times (August and November 2017; March 2018) and input
from this group has been incorporated into this paper.

The AEMC has also established a technical working group to provide technical advice, and to
assist with the development of recommendations for this Review. The group comprises
representatives from AEMO, the AER, ARENA, consumer groups, large energy users,
conventional generators, renewable generators, retailers, demand response providers, and
transmission and distribution network service providers. The technical working group has met
three times:

« in November 2017, with the discussion focussing on initial views with respect to the
contract market, key concepts and demand response

» in February 2018, with the discussion focussing on forecasting, demand response and
day-ahead markets

« in June 2018, with the discussion focussing on forecasting, demand response,
dispatchability and flexibility and interventions.

Comments and feedback from the technical working group have been incorporated into this
report.

Related work and next steps
AEMC and Reliability Panel projects

This Review forms part of a broader reliability work program being undertaken by the AEMC
and the Reliability Panel. The key projects are discussed in more detail in chapter 2.

National Energy Guarantee

The Energy Security Board’s initial advice on the Guarantee broadly and conceptually set out

changes needed to the NEM and its legislative framework such that:

« the reliability of the system is maintained

« the emissions reduction required to meet Australia’s international commitments are
achieved

« the above objectives are met at the lowest overall costs.

The Energy Security Board published a draft detailed design of the Guarantee in June 2018

for consultation. The COAG Energy Council is expected to make a final decision on the
Guarantee in August 2018.
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Next steps

The Commission has concluded this stage of the Review and made a number of
recommendations to improve the existing reliability frameworks in the NEM, as detailed
above. In particular, this report concludes the Commission’s work relevant to the Finkel
Review recommendations referred to above.

However, the Commission has also identified areas of the framework that should be
investigated further in order to identify improvements. The Commission intends on
progressing these in the coming months. This allows us to continue to consider these issues
as part of a holistic review considering the totality of the reliability frameworks given the
interlinked nature of these issues.

The next steps for the work program include:

1. South Australian workstream - AEMO and the AEMC will consider further the issues that
AEMO has been observing in operating the South Australian market, including:

a. How the issues can be addressed in the short-term and what the implications of these
issues are for the current reliability and security frameworks in the longer-term.

b. Building on the existing analysis we have undertaken of current ramping availability
and work undertaken by AEMO in the Integrated System Plan to consider what future
ramping needs of the NEM may be.

In order to progress this workstream we intend to publish a directions paper relevant to
the issues AEMO has been observing in operating the South Australian market shortly.
This will be ahead of AEMO developing rule changes to address the issues identified to be
submitted to the Commission.

2. Interventions workstream - We will holistically review the NEM intervention mechanisms
of directions and instructions, including the rules governing them, from the perspective of
how interventions occur and operate as a suite of mechanisms (including in relation to
the RERT), in regards to both reliability and system security. We will conduct this
workstream in parallel with the enhanced RERT rule change request. This means
publishing a directions paper on this workstream alongside the draft determination for
the enhanced RERT rule change request in October 2018, and a final report alongside the
final determination in December 2018.

3. Short-term forward market work stream - We will work collaboratively with AEMO in
developing a voluntary, contracts-based short-term forward market to allow participant to
participant trading of financial contracts. The intent will be for AEMO to submit this to us
in a rule change request by end 2018.

This work is separate to the rule change requests identified above. These, and any other rule
change requests related to the above will be progressed concurrently and in coordination
with other parts of our reliability work program.

A progress update on the Commission’s reliability work program will be provided to the COAG
Energy Council prior to its meeting in December 2018.
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Structure of this report
The remainder of this report is structured as follows:

chapter 2 sets out the context for this Review

chapter 3 discusses information provision

chapter 4 examines options to integrate demand into the wholesale market
chapter 5 sets out options for improving wholesale market outcomes
chapter 6 provides an update on the intervention framework

appendix A provides our detailed analysis of options to facilitate demand response in the
wholesale market

appendix B sets out our analysis of dispatchability, flexibility and ramping in the NEM
appendix C provided an update on contract market data

appendix D details our consideration of the suitability of a day-ahead market in the NEM
appendix E provides an update on the concept of unserved energy in the NEM.
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THE NEM: FUNDAMENTAL DESIGN PRINCIPLES
Reliability and security

What is reliability?

A “reliable power system” has enough generation, demand response and network capacity to
supply customers with the energy that they demand with a very high degree of confidence.
This requires several elements:

« efficient investment, retirement and operational decisions by market participants resulting
in an adequate supply of capacity to meet demand plus a sufficient level of reserves

» a reliable transmission network
« areliable distribution network, as well as

« the system being in a secure operating state, that is, one where the power system is in,
or will return to, the NER requirement of a satisfactory operating state within 30
minutes.*?

This Review focusses on the first element of a reliable power system.?

How is reliability different to security?

Reliability is distinct from system security. A secure system is one that is able to operate
within defined technical limits, even if there is an incident such as the loss of a major
transmission line or large generator. Security events are mostly caused by sudden equipment
failure (often associated with extreme weather or bushfires) that results in the system
operating outside of defined technical limits, such as voltage and frequency.

“Secure” has a particular meaning under the NER. Specifically, clause 4.2.4 of the NER states
that the power system is defined to be in a secure operating state if, in AEMO’s reasonable
opinion, taking into consideration the appropriate power system security principles described
in clause 4.2.6 of the NER:

« the power system is in a satisfactory operating state, defined under the NER

« the power system will return to a satisfactory operating state following the occurrence of
any credible contingency event or protected event in accordance with the power system
security standards.

Following a contingency event or significant change in power system conditions, AEMO must

use its reasonable endeavours to return the power system to a secure operating state within

30 minutes.!* AEMO may authorise a person to do any of the things contemplated by section

116 of the NEL if AEMO is satisfied that it is necessary to do so for reasons of public safety or
the security of the electricity system.

However, the two concepts are closely related operationally and it is not always simple to
separate them. A reliable power system will also be a secure power system (indeed, as set

12 The “satisfactory operating state” is a defined term under the NER, which is set out in clause 4.2.2.
13 The reliability standard, which is contained within the NER, assists with the first element.
14 NER clause 4.2.6(b).
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out above a secure power system is one element of having a reliable system). However, the
converse is not necessarily true; a power system can be secure even when it is not reliable.
One of the ways in which AEMO can do this is to undertake involuntary load shedding,
potentially compromising reliability, in order to return the power system to a secure operating
state.

Reliability issues occur where the demand-supply balance in the system is tight, typically at
times of peak demand for electricity, generally on very hot days. For example, when the
RERT was exercised in January 2018, it was in the middle of the afternoon with the
temperature exceeding 40 degrees Celsius in Victoria.'® In contrast, security issues can arise
at any time - and at present, more often than not tend to occur at off-peak times, when
there are low demand conditions.

BOX 1: SUPPLY INTERRUPTIONS

Consistent with the various elements of a reliable power system described above, there are a
number of causes of supply interruptions to customers: reliability (e.g. having insufficient
generation to meet demand); security (e.g. load being shed to manage frequency across the
system); or network (e.g. a particular line being out driving a network outage). This Review is
concerned with reliability-related supply interruptions, which as shown in the brown area of
the graph below only account for a small fraction of supply interruptions to consumers in the
NEM.

15 AEMO activated reserve contracts to maintain the power system in a reliable operating state. The contracts were activated at
14:00 AEST on 19/01/2018. See: market notice 60843, 19 January 2018, 13:43, market intervention

16  For example, on 2 December 2017, AEMO directed on a participant in South Australia to maintain the power system in a secure
operating state, with the direction issued at 00:00. The direction was issued at 00:00 02/12/2017, with effect from 01:00 hrs
02/12/2017. See: market notice 60176, 2 December 2017, 0:02, market intervention.
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Figure 2.1: Sources of supply interruptions in the NEM: 2007-08 to 2016-17
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Source: AEMC analysis and estimates based on publicly available information from: AEMO’s extreme weather event and
incident reports and the AER’s RIN economic benchmarking spreadsheets.

Figure 2.1 shows an indicative analysis of sources of supply interruptions in the NEM over the
period 2007-08 to 2016-17.

This shows that supply interruptions that stem from reliability issues (not having enough
supply to meet demand), are relatively limited in number. Over the period, only about 0.23
per cent of total supply interruptions (in terms of GWh) was the result of inadequacy of
supply, noting that this is well below the reliability standard. This is much smaller than the
amount of security interruptions that have occurred: over the past 10 years there have been
3.20 per cent (nearly 10 times more) supply interruptions for security. The vast majority of
supply interruptions were network interruptions, specifically from the distribution network.

Note: The reliability standard is unserved energy of no more than 0.002 per cent of demand - NER clause 3.9.3C. The amount of
unserved energy associated with the reliability interruptions in the chart is well below 0.002 per cent of demand. The only year
when there was unserved energy in excess of the standard was in 2008-09.

The definitions of ‘system security’ and ‘reliability’ that are used in Australia were developed
prior to the commencement of the NEM. When the NEM was established, the roles and
responsibilities of participants were developed to be consistent with, and reinforcing of, these
definitions. Specifically, ‘reliability” issues are typically resolved by the market, responding to
information provided by the system operator;!” whereas ‘security’ issues are operationally
directly managed by the system operator. Therefore, the analysis of reliability and security
issues in the NEM needs to be conducted in this context.

17 However, AEMO may intervene for reliability purposes in instances where the market has failed to resolve reliability issues, using
the measures available to it under the NER.
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Under current market and regulatory frameworks, the obligations in relation to the delivery of
reliability and security, and the tools available to AEMO to maintain a ‘secure operating
state”® and a ‘reliable operating state”® are therefore different and tailored to meet either the
security or reliability outcomes necessary for the power system within the above context.

How has the NEM performed on both security and reliability?

Every year, the Reliability Panel reviews the performance of the NEM in terms of reliability,
security and safety in its Annual Market Performance Review report. Of relevance here is the
reliability and security of the NEM in the most recent report.

During 2016/17, the security performance of the NEM was mixed. In 2016/17 there were 11
instances of the system being outside its secure (target) limits for greater than 30 minutes.
This is an increase on 2015/16 when there were seven instances, and on 2014/15 with just
four instances. Some major security events occurred in 2016/17, chiefly, the South Australian
black system event on 28 September 2016.

Against the reliability standard in the NER, the NEM performed well for the 2016/17
timeframe. In 2016/17, at a wholesale level, there was only 0.00036 per cent unserved
energy recorded from one reliability event that occurred in South Australia on 8 February
2017. This event was characterised by extreme temperatures that led to high demand
conditions and coincided with factors including outages of thermal generation and inaccurate
forecasts.?

The amount of unserved energy in 2016/17 is well within the NEM reliability standard (an
expectation that no more than 0.002 per cent of demand for energy will be unmet in any
region of the NEM). There was no other unserved energy recorded due to wholesale
reliability events for any other region in the NEM. Importantly, AEMO is forecasting that the
reliability standard will also be met over the next two years through the MT PASA, in
particular that projected unserved energy is within the reliability standard (i.e. 002 per cent
expected unserved energy for a financial year).

The most recent Energy Consumer Sentiment survey run by Energy Consumers Australia has
some useful data that is relevant to these observations. It found that consumers are broadly
satisfied with the reliability of their electricity services. Specifically, between 60 and 70 per
cent of consumers say they are satisfied in every state and territory in the NEM. However, the
proportion of consumers expressing confidence that the market will deliver increased
reliability in the future had fallen since the last time the survey was undertaken - to between
34 to 46 per cent.?! Consumers say that their primary concern is affordability, suggesting that
while investment is needed, care should be taken not to spend more than necessary on new
generation or upgrading or maintaining the networks.?

18 See clause 4.2.4 and Chapter 10 of the NER for a definition.

19 See clause 4.2.7 and Chapter 10 of the NER for a definition.

20 AEMO, System Event Report South Australia, 8 February 2017, 15 February 2017.

21  See: http://energyconsumersaustralia.com.au/wp-content/uploads/Energy-Consumer-Sentiment-Sur vey-December-2017.pdf

22 See: http://energyconsumersaustralia.com.au/news/new-data-attitudes-energy-households-small-busi nesses-demands-focus-
affordability/
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The Commission has recently made a rule to make the AER responsible for calculating and
updating values of customer reliability. The AER is required to publish the first VCRs by no
later than 31 December 2019. The VCR survey results will help to inform consumer views on
the reliability trade-off in the future.

Current reliability framework

Figure 2.2 provides a summary of the existing reliability framework, including the reliability
standard, the reliability settings and AEMO'’s intervention mechanisms. Reliability in the NEM
is largely driven through market participants responding to financial incentives and
information provided about the need for resources.

Figure 2.2:  Current framework with escalating series of interventions
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Consistent with the National Electricity Objective, the reliability framework has been designed
to balance two costs:

»  Costs of reliability - Maintaining reliability involves costs. The higher the level of
reliability, the more that investment in capacity (e.g. more generation, demand-side
resources or network assets) and/or more stringent operating conditions is required, all
which impose costs on parties. For example, having more generation being operated
more stringently (i.e. having more generation being operated to meet a higher standard
of reliability) creates higher per unit costs of electricity. These costs will be reflected in
consumer prices.

» Costs of unserved energy - The alternative to providing energy, no matter the cost is not
to supply the energy under certain conditions. That is to allow for an expected level of
supply interruptions to consumers. This also has a cost - reflecting the customer’s
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willingness to pay for the reliable supply of electricity (this is known as the value of
customer reliability). If a customer has their electricity supply interrupted, when they
were willing to pay to consume electricity, they will face costs e.g. lost production if it is
a business; or a colder / hotter home for residential customers with air conditioning.

A reliability framework therefore embodies a trade-off between the prices paid for electricity
and the cost of not having energy when it is needed. The need to balance these costs
illustrates that the most efficient level of reliability is not having zero per cent unserved
energy. Such an approach would be inefficient: the cost of supplying energy would exceed
the value placed on it by consumers.

Market participants operating in a competitive environment, as well as the system operator,
all have a role in facilitating reliable outcomes in the NEM. Outcomes in the NEM are driven
by a number of individual decisions by parties who bear the consequences of their decisions
being wrong, and so face incentives to mitigate these risks and improve outcomes in the
future. Investment and operation of generation and demand-side assets is market-driven
and takes into account expectations and information that is provided on future demand and
supply.

This is in contrast to a centrally-planned system where one party, the system operator, makes
decisions based on the information provided to it by market participants. In such a system,
consumers will bear the risks and costs associated with the system operator’s decisions.
Since the system operator has no commercial incentive and so it is unlikely that such a
system will lead to the most efficient outcome where costs to consumers are minimised since
they do not have as strong incentives as market participants to learn over time and mitigate
against future risks.

Therefore, the role of information and incentives being placed on these market participants is
important so that they can respond to this in making investment and operational decisions.
Market participants who operate in a competition environment are better placed to make
these decisions in response to this information as they have incentives to do so since if they
do not, they will bear financial consequences.

Market incentives

The buying and selling of electricity, as well as associated financial products, via contract and
spot markets is the main mechanism through which reliability is delivered in the NEM. Market
participants make investment and operational decisions based on these market signals. Prices
in the spot and contract markets provide signals for adequate generation and demand-side
resources to be built and dispatched, as well as information about the balance of supply and
demand across different places and times.

The core objective of the existing reliability framework in the NEM is to deliver efficient
reliability outcomes through market mechanisms to the largest extent possible. As the
expected supply/demand balance tightens, spot and contract prices will rise - within the price
envelope - which will inform operational decisions and provide an incentive for entry and
increased production, addressing any potential reliability problems as or before they arise.
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This framework provides incentives for an efficient mix of technologies to be deployed - for
example, expectations of highly volatile supply and demand conditions translate into
expectations of highly volatile spot market prices. The degree of volatility affects the demand
for and value of hedge contracts such as caps and swaps. In turn, this provides incentives for
investment/retention of plant best able to capitalise on that volatility, such as peaking plant
and storage solutions.

Spot market

The NEM'’s spot market is a gross pool design with mandatory participation. Generators sell,
and market customers buy, all of their electricity through the spot market, which matches
supply and demand (near) instantaneously, including an allowance for a sufficient quantity of
reserves. Reserves in the NEM are represented by those generators that offer their availability
into the wholesale market, but are not dispatched.

Scheduled and semi-scheduled generators and loads offer and bid into the market dispatch
engine, operated by AEMO. Once these offers and bids are received, AEMO then forecasts
the expected consumer demand for electricity in each region for each 5-minute dispatch
interval. Then, the dispatch engine seeks to optimise outcomes by attempting to maximise
the value of trade given the physical limitations of the power system. These physical limits
are otherwise known as “constraints” which, for example, restrict how much electricity can
flow over a particular piece of equipment i.e. keeping it within its technical capability.

The market settings - the reliability standard, the market price cap, cumulative price
threshold, administered price cap and market floor price - are an integral part of the
reliability framework. They limit the extent to which wholesale prices can rise and fall. They
are set at a level so as not to interfere with the price signals needed for efficient investment
and operation and are discussed further below.

Contract market
The contracts, or financial derivatives, market serves the following four purposes:

1. It provides a mechanism for retailers and generators to manage their exposure to spot
prices, by allowing participants to trade uncertain and variable spot market prices for
fixed prices® going forward.

2. On a short-term operational timescale (e.g. hourly), generators who have sold contracts
are incentivised to be available when needed (i.e. when spot prices are high), in order to
be dispatched to at least the volume of their contracts so earn revenues in the spot
market to fund payouts on their contract positions. They are indifferent to the level of
spot prices as the price they receive is determined by their contracts, provided they are
dispatched. This incentive to ‘turn up’ is heightened during high price/tight demand-
supply periods, which is precisely when the system most values the generator’s output.

23 The price of hedging contracts reflects the balance of expectations as to the level and volatility of future wholesale spot price
outcomes, that is, if average spot prices are expected to increase in the future, contract prices will follow, and vice versa. If this
were not the case — and the price of hedges was out of line with expectations of future market prices — then profitable arbitrage
opportunities would arise to close the gap.
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3. It lowers the cost of financing investment in generation capacity, which lowers the cost of
achieving and maintaining system reliability. Contracts provide generators a steadier
stream of revenue compared to taking spot price exposure. This reduces the risks to
parties providing funding to generators, such as debt and equity holders, that the value
of their investments may not be recouped. This lowers the overall cost of capital required
to finance the project and lowers the cost of the new generation capacity.

4. It underwrites retailers’ fixed-price offers to end-consumers, such as households and
small businesses. Like generators, retailers use the contract market to mitigate their
exposure to the spot market. Contracts provide retailers with a consistent price for
electricity, which in turn allows them to offer longer-term contracts, with stable prices, to
their retail customers.

Alternatively, a retailer (generator) could invest in generation (retail), which is more
commonly known as vertical integration.

Market settings

Reliability standard

The reliability standard is the maximum expected unserved energy (USE) in a region for a
given financial year. In general terms, ‘unserved energy’ means the amount of customer
demand that cannot be supplied within a region of the NEM due to a shortage of generation
or interconnector capacity. Crucially, this is not set at zero per cent. The current reliability
standard is 0.002 per cent expected unserved energy. In simple terms, the reliability standard
requires there be sufficient generation and transmission interconnection in a region such that
at least 99.998 per cent of forecast total energy demand in a financial year is expected to be
supplied.?* When the reliability standard is set, it involves a trade-off between the prices paid
for electricity and the cost of not having energy when it is needed: increasing levels of
reliability involves increased costs.

A key role of the reliability standard is to guide various decisions made by AEMO in its role as
the system operator, with these decisions then provided as information to the market and so
in turn informing market participant decisions. It is AEMO’s responsibility to incorporate the
reliability standard within its day-to-day operation of the market, and to inform the market of
any projection that the reliability standard will not be met. If market participants do not
respond to an expectation from AEMO that the reliability standard will not be met, then
AEMO may intervene through either using the RERT or clause 4.8.9 instructions or directions.

Reliability settings
The reliability settings are closely linked to, and derived directly from, the ‘reliability
standard’. These form a price envelope for spot prices:

« Market price cap - The maximum price that a generator may bid during a dispatch
interval is currently $14,500/MWh.? This limits market participants’ exposure to

24  See definition of ‘unserved energy’ in Chapter 10 of the NER and clause 3.9.3C of the NER.
25  This is indexed annually by the consumer price index (CPI) by the AEMC.
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temporary high prices, being the maximum bid and settlement price that can apply in the
wholesale spot market. It is set at such a level that prices over the long-term should
incentivise enough new investment in generation, as well as appropriate operational
decisions, to achieve the reliability standard.

« Market floor price - The minimum price that a generator may bid during a dispatch
interval is -$1,000/MWh. This limits the amount of money a generator can lose in a single
half hour, preventing market instability.

«  Cumulative price threshold - This limits market participants’ financial exposure to
prolonged high prices, by capping the market price (currently at $212,800/MWh) that can
occur over seven consecutive days. As with other reliability settings, it is set at a level
such that prices over the long-term should incentivise enough new investment, as well as
operational decisions, so the reliability standard is expected to be met.

« Administered price cap - This $300/MWh cap applies when an administered pricing period
is declared by AEMO whenever the sum of the spot price in the previous 336 consecutive
trading intervals (that is, seven days) exceeds the cumulative price threshold.?® Once
invoked, the administered price cap remains in place until the end of the trading day
during which the rolling sum of prices falls below the cumulative price threshold. To date,
the administered price cap has rarely been triggered.

Information processes

AEMO is required by the NER to publish various materials which provide information to
market participants — and any other interested parties — on matters pertaining to the
reliability standard; that is, over and above the information contained in contract and spot
market prices. This information is provided in several formats and considers various time-
frames.” As noted above, this information is an important part of the existing reliability
framework to helps guide and inform market participants’ expectations of the future,
enabling more efficient investment and operational decisions.

These information processes are described in more detail in chapter 3.

The purpose of these forms of supplementary information is to inform the market of
prevailing and forecast conditions, and when reserves may be running low, in order to elicit a
market response. For example, if the Electricity Statement of Opportunities (ESOO) identifies
a potential shortage of generation in a location in, say, five years’ time, the intent is that
revealing this information to the market will prompt new investment to alleviate a potential
problem. Similarly, the medium-term projected assessment of system adequacy (PASA),
which looks forward two years and is updated weekly, enables generators to plan or modify
their maintenance schedules.

26  This is indexed annually by CPI by the AEMC.

27 The appendix in the directions paper provides more detail on what information is available to market participants over different
time periods.
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Intervention mechanisms

As effective as information processes can be in delivering the desired reliability outcomes
through market incentives, they do not always elicit the outcomes needed. If the market fails
to respond to the information AEMO publishes (for example, shift outages in order to
increase production), AEMO’s next step is generally to engage in informal negotiations with
market participants to alleviate any supply shortfalls. Furthermore, AEMO can use network
support and control ancillary services to the extent that the projected reserve shortfall is
affected by a network limitation that can be addressed by such services.

If those options fail, AEMO may have no other choice but to intervene in the market more
directly.

AEMO therefore has various ‘last resort’ intervention powers that enable it to deal with actual
or potential shortages of varying degrees of severity. In each instance, the power in question
is designed to be implemented in a way that results in the smallest distortion possible to the
operation of the market. Under the NER, these intervention mechanisms include the
following:

« AEMO has Reliability and Emergency Reserve Trader (RERT) obligations. These allow
AEMO to contract for reserves ahead of a period where reserves are projected to be
insufficient to meet the reliability standard, and where practicable, for power system
security. AEMO can dispatch/activate these reserves to manage power system reliability
and, where practicable, security.

« In addition, if there is a risk to the secure or reliable operation of the power system,
AEMO can use directions or instructions under NER clause 4.8.9 to:

e Direct a generator to increase its output, if this is possible and can be done safely. To
be effective, the generator must have enough time to ‘ramp up’. If the generating unit
is not already generating, it can take time for it to connect to the network and begin
to ramp up.

e Direct a large energy user, such as an industrial plant, to temporarily disconnect its
load or reduce demand.

If there continues to be a shortfall in supply, even after these measures have been
implemented, AEMO may require involuntary load shedding as a last resort to avoid the risk
of a wider system blackout, or damage to generation or network assets. It does this by
instructing a transmission network service provider to arrange for the interruption of
consumer load under clause 4.8.9 of the NER. These intervention mechanisms provide an
important ultimate safety net when there is insufficient generation capacity to maintain
adequate reserves above demand, to minimise the adverse impacts on customers of
involuntary load shedding. Although AEMO would be expected to do all in its power to avoid
load shedding using the above intervention mechanisms, there will be times when involuntary
load shedding will be unavoidable because the level of investment and operational decisions
are being driven by a reliability standard that is non-zero.

These intervention mechanisms are described in more detail in chapter 6.
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Challenges to the existing framework

Australia’s energy system is undergoing a transformation - driven by changing consumer
choices and rapidly evolving technology:

« Consumers are now better-equipped than ever to manage and control their energy use
and contribute to reliability and this capability will continue to improve in the future as
technology advances. The emergence of distributed energy resources such as small-scale
PV systems (of which there is now around 5,700MW in the NEM) and the steadily
declining cost of battery storage means that these technologies may already be an
efficient source of back-up capacity in some circumstances (furthermore, relatively broad
geographic dispersion generally helps.)?® Those possibilities will expand in the future with
AEMO estimating that, by 2036-37, nearly 20,000MW of roof-top solar PV will have been
installed, together with more than 5,500MW of residential and commercial battery
storage.?® For comparison, total existing capacity in the NEM is around 48,000 MW.*°

« Variable, weather dependent renewable generation in the NEM, including residential solar
PV, has increased substantially since 2001, with considerable investment over the last ten
years - see Figure 2.4. This has had an impact on the amount of scheduled generation in
the NEM - in 2001, approximately 100 per cent of registered generation in the NEM would
be considered to be able to be “scheduled”; however, this is now closer to 80 per cent.
The capacity of variable renewable generation is expected to continue to increase with
committed wind and utility solar projects - there are nearly 40 wind, solar, bioenergy or
hybrid projects currently under construction in the NEM with another 14 with financial
commitment.! This has been incentivised by factors such as: generous feed-in tariffs
provided by state governments, which have provided strong financial incentives to install
roof-top solar PV; the large-scale renewable energy target (LRET), which has provided
strong additional incentives for the private sector to invest in large-scale renewable
generation, particularly wind farms; capital incentives provided in terms of credits from
the small-scale renewable energy scheme; and government grants through ARENA and
long-term contracts under the ACT Government’s reverse auction scheme as well as
QRET and VRET. This has been combined with a strong trend of thermal (coal-fired)
generation exiting, including Northern Power Station in South Australia (520MW in May
2016), Hazelwood Power Station in Victoria (1,600MW in March 2017) - see Figure 2.3
below. Moreover, the Liddell Power Station in New South Wales (2,000MW) is expected to
close in 2022.

28 In the absence of adequate storage capacity, solar PV that is clustered in a single geographic area can give rise to reliability
problems. For example, it can result in sudden drops in supply during times of cloud cover when large numbers of plants stop
producing all at the same time.

29 AEMO, Electricity forecasting for the National Electricity Market, June 2017.
30 See: https://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Planning-and-forecasting/Generation-information
31 See: https://www.cleanenergycouncil.org.au/policy-advocacy/jobs-and-investment.html
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Figure 2.3: Changes in scheduled generation capacity by fuel type
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Figure 2.4:  Entry and exit of renewablesplant by technology type
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This transformation also includes changing electricity demand patterns and the impact of
weather events. Reflecting this, AEMO, the system operator, has recently identified and
highlighted where security and reliability needs are shifting across the national electricity
market (NEM), including how these factors are impacting on the operation of the system.*
Further, the reliability and security of the NEM has attracted considerable attention in recent
times from both the media and various policy makers.

Meanwhile, various policy settings — including a lack of an enduring emission reduction policy,
but multiple policies to support investment in renewable technologies — are having a
profound influence on consumption, investment and operational decisions. There has been a
prolonged uncertainty over a long-term emissions reduction mechanism that is integrated
with the energy market; with the potential impacts on this on the reliability framework
becoming more acute as time passes. It is this uncertainty that the ESB’s proposed
Guarantee is seeking to address.

In addition, prospective investors in new generation may also be disconcerted by the
increasing role of the state and Commonwealth governments in funding, subsidising or
studying the feasibility of additional dispatchable generation capacity. Private investors may
be less inclined to invest in new generation for fear that their returns could subsequently be
truncated by government-sponsored initiatives.

Impacts on reliability

These forces are raising questions about the ongoing suitability of the existing reliability
framework, for example:

« intrinsic intermittency of wind and solar plants can make it considerably harder to
forecast their output than other forms of generation, although advances in technology
are making it easier to undertake this forecasting

» much of the variable renewable generation being installed is non-dispatchable (at least in
the absence of adequate storage capacity, for example, large banks of batteries)

« the displacing of scheduled capacity with variable renewable generation has the potential
to affect the availability of standard hedging contracts. To date, variable renewable
generation has typically been underpinned by long-term power purchase agreements
rather than relying on selling hedge products in the contract market (although there are
signs that this investment model is changing as the cost of renewable generation drops).

However, to date, as noted above, reliability events have been well within the reliability
standard.

There is a significant body of work underway that is currently considering how to maintain
the reliability of the NEM. This includes the Energy Security Board’s (ESB) proposed National
Energy Guarantee. The Guarantee seeks to integrate energy and climate change policy
instruments in the NEM to provide investors with the certainty to make long-term

32 AEMO, submission to the interim report, p. 3. See below for definitions of security and reliability.
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investments. The COAG Energy Council will consider the Guarantee at its meeting in August
2018.

In addition, a number of rule change requests are either being progressed or have recently
been concluded by the Commission that make changes to the current reliability framework
which have been progressed through the Commission’s reliability work program:

« the Reliability Panel’s review of the reliability standard and settings that will apply from 1
July 2020: in April 2018, the Panel published a final report and recommended that the
reliability standard and settings for the NEM remain unchanged for the period 1 July 2020
to 1 July 2024

« a final determination on a rule change request from AEMO to improve information AEMO
provides to signal whether electricity is projected to meet demand in the medium-term

« a final determination on a rule change request from AEMO to allow AEMO to contract for
electricity reserves up to nine months ahead of a projected shortfall under the RERT - the
market’s existing strategic reserve mechanism

« a final determination on a rule change request from the COAG Energy Council to make
the AER responsible for calculating and updating values of customer reliability, used to
develop reliability standards

« a consultation paper was published in April 2018 on a rule change request from Dr Kerry
Schott AO to introduce a three-year notice of closure for generators, which is focussed on
the provision of additional information to AEMO on expected closure dates, including a
proposed requirement that scheduled and semi-scheduled generators provide at least
three years’ notice of when they will cease to supply electricity or trade directly in the
market and

« a consultation paper was published on a rule change request from AEMO on broader
changes to the RERT framework. A draft determination is due to be published in October
2018.

« In April 2018, the Commission published a discussion paper for the Coordination of
Generation and Transmission Investment review which examines implications for the
transmission framework of the changing generation mix. A directions paper is due August
2018.

This Review should be considered in that context; considering complementary changes to
energy market design to deliver long-term reliability to consumers at least cost.

Impacts on security

Operationally this change in generation mix has been and remains challenging for system
security because the different generators have different characteristics. The rules of physics
dictate various technical features that are needed for system security - like frequency control,
inertia, and voltage parameters. Coal, gas and hydro generation have spinning generators,
motors and other devices that are synchronised to the frequency of the power system. This
synchronous generation provides a number of aspects of system security almost as a by-
product. To date, that by product has not been separately valued and priced. Wind and solar
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photovoltaic powered generators do not readily provide these features easily though the
relevant technology is evolving. As the proportion of non-synchronous generation rises, the
security of the power system is becoming more challenging to maintain.

Issues arising from the changing generation mix on security include, among others:

frequency performance under normal operating conditions has been deteriorating in
recent times, evidenced by a flattening of the distribution of frequency within the normal
operating frequency band

decreases in available system inertia, resulting in increased challenges to maintain the
system

as traditional, synchronous generators retire and are replaced by increasing numbers of
non-synchronous generators connected to the power system by inverters, the system
strength is decreasing.

In relation to security a number of changes have already been made to the security
frameworks. Projects completed and under way under the Commission’s security work
program include the following:

33
34
35
36
37
38

In March 2017, the Commission made a final rule to help protect the power system from
emergencies through a new management framework for emergency frequency control
schemes.*® These are ‘last line of defence’ mechanisms such as controlled load shedding,
designed to protect against a major blackout if a sudden and unexpected loss of
generation or load causes rapid changes in system frequency. The new rules require
AEMO to regularly and transparently assess emerging risks caused by swapping out older
synchronous generators, for non-synchronous generation technology like wind and solar.

In September 2017 the Commission made final rules to:

e manage the rate of change of power system frequency** — enabling better frequency
control by making networks provide minimum levels of inertia and, with AEMO
approval, enabling networks to contract with suppliers to provide inertia substitutes

e manage power system fault levels® — keeping the system stable by making networks
provide minimum levels of system strength at key locations, and requiring new
generators to pay for remedial action if they impact system stability

e improve guidelines for generating system models® — requiring generators and
networks to provide more detailed information about how their equipment performs
so AEMO and networks have the right data to efficiently plan and operate the
system.¥

In June 2018, the Commission published a draft determination on a proposal for new
technical performance standards for connecting generators.*® The rule change proponent,

See https://www.aemc.gov.au/rule-changes/emergency-frequency-control-schemes-for-excess-gen
See https://www.aemc.gov.au/rule-changes/managing-the-rate-of-change-of-power-system-freque
See https://www.aemc.gov.au/rule-changes/managing-power-system-fault-levels
https://www.aemc.gov.au/rule-changes/generating-system-model-guidelines

This rule change was proposed by AEMO.

See https://www.aemc.gov.au/rule-changes/generator-technical-performance-standards
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AEMO, considers that tighter generator technical standards are needed to help keep the
system secure in the future as the changing generation mix makes the system more
difficult to manage in some locations. The AEMC made a draft rule that proposes a
flexible approach to setting standards that enables targeted, least-cost ways of
connecting new generators.

The Frequency control frameworks review is underway, which is looking at ways to
integrate new technologies and demand response to help keep the system secure, as well
as considering new ways to deliver more inertia where this provides additional benefits to
the system. A draft report was published in late March 2018, ahead of a final report in
late July 2018.%°

On 26 June 2018, the Commission published a draft determination for the Register of
distributed energy resources rule change request - the draft rule establishes a register of
distributed energy resources (DER). The register would give the Australian Energy Market
Operator (AEMO) and network service providers (NSPs) visibility of where DER devices
are connected so they can plan and operate the power system more efficiently.*

Market responses to challenges

There have been numerous announcements that show that the market is responding, many
of them focussing on the demand side. For example:

39
40
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Reflecting an increasing focus on the demand-side and technological developments, Flow
Power has recently announced an expansion of its operations, expanding into two new
cities and employing new staff. Flow Power connects its business customers to market
signals and wholesale power prices, and gives it customers the ability to control load in
response to price fluctuations, while still being scalable.*

Also reflecting an increasing focus on the demand-side, Powershop and Reposit Power
are working together on a program that will help Powershop dispatch surplus solar
battery capacity during demand peaks. The program, known as Grid Impact, guarantees
payments to customers that have signed up and agreed to let Powershop control their
solar batteries during peaks. Powershop will then use the program to represent cap
contracts to manage its risk.*

Similarly, another example of facilitating the demand side is GreenSync’s Decentralised
Energy Exchange (deX), which is a proposed digital marketplace that changes the way
energy is produced, traded and consumed. Specifically, deX is a software platform
designed to drive the development and implementation of distributed energy resources
throughout the energy market. The platform allows distributed energy resources to
participate in energy markets by making them visible and enabling stored energy to be
dispatched on command.®

https://www.aemc.gov.au/markets-reviews-advice/frequency-control-frameworks-review

See https://www.aemc.gov.au/rule-changes/register-of-distributed-energy-resources

See: https://flowpower.com.au/we-announce-a-change-in-ownership/

See: http://www.afr.com/news/powershop-reposit-power-join-virtual-power-plant-stampede-201803 13-h0xe3s
See https://dex.energy/.
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44

45
46

Reflecting the changing generation mix, participants are starting to look to create more
balanced portfolios to better manage their risks in the wholesale market as the
generation mix transforms. For example, on 1 February 2018 Meridian Energy entered
into an agreement to purchase three hydro power stations from Trustpower, and signed
three power purchase agreements for wind and solar projects in Victoria and New South
Wales. It was noted that “having a balanced portfolio of wind, solar and hydro allows
[Meridian] to more effectively manage risk in the market”.** Similarly, on 7 February 2018,
Tilt Renewables plans to build a 44 MW solar farm and 21 MW battery system to connect
to its existing wind farm new Snowtown. It also plans a 300 MW pumped hydro energy
storage project in South Australia’s disused Highbury quarry.

AGL has announced a new derivative product that seeks to ‘firm up’ wind generation. The
product is a financial derivative that is exercised when wind generation across a region
starts to fall. By financially firming up wind generation, the owners of wind farms can
enter into swap contracts with other parties. This product is explained in more detail in
chapter 5.

Despite policy uncertainty around emissions, Energy Australia recently noted that it is
looking at investing in more than 1000 MW of new gas-fired plants at Tallawarra and
Marulan in NSW, and a new gas generator is possible at Yallourn coal generation site in
Victoria.*®

ERM Power’s solar firming product to “help manage the risks of intermittent generation”.
The solar product is part of a new generation of financial instruments which respond to
the evolving Australian market, with the first trade being finalised within days of the
product being released to the market. The product will help support investment in
renewables by providing fixed price certainty for organisations wanting to hedge solar
generation production.*

Powershop, Media Release, Meridian Energy Australia invests in renewable energy by adding hydro, solar and wind projects to
meet on-going customer growth, 1 February 2018.

See: http://www.afr.com/business/energy/electricity/energyaustralia-eyes-new-gas-generators-in-ns w-vic-20180302-h0Oww7n
See: https://www.ermpower.com.au/new-generation-financial-products-launched-support-renewables/
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INFORMATION PROVISION

The Commission considered whether the provision of more information could improve
reliability outcomes by allowing market participants, the system operator, regulators and
policy makers to make better-informed decisions. Specifically, the Commission looked at:

« the level of transparency around existing centralised forecasts and measures that could
be taken to improve transparency

« day-ahead markets and whether this would be an effective mechanism to provide more,
or better quality, information to market participants and the system operator

« the availability of information to assess the health of the contracts market.
The Commission’s findings and recommendations on each of these items are set out below.

Centralised forecasting transparency
Background

The role of forecasting in the NEM is to provide market participants and AEMO with the best
estimate of expected future conditions, so that decisions that must be made today produce
efficient market outcomes in the future. This is the case for both short-term (i.e. expected
conditions for the coming minutes and days) and long-term forecasting (i.e. looking weeks,
months and years into the future).

Some forecasting is done by AEMO, while some is done by participants themselves. AEMO
provides a range of forecasts to the market of metrics such as demand, supply and price,
which cover a range of time frames. These are based on its own analysis, as well as
information provided by participants as inputs to its processes.

Participants, including generators, retailers and network businesses, also do their own
forecasting, based on their own view of the future and their market position. The outcomes
from participant forecasting activities feed into their investment and operational decisions, as
well as the information that they provide continually to AEMO for its forecasting purposes.

Forecasts in the NEM cover time horizons ranging from five minutes to more than 10 years
(see Table 3.1 below). Short-term forecasts are inputs to operational decisions by both
market participants and AEMO. Examples include a generator deciding to offer its output into
pre-dispatch, or AEMO deciding whether to intervene in the market. Longer-term forecasts
inform investment and retirement decisions, as well as the timing of maintenance. For
example, AEMO’s Electricity Statement of Opportunities (ESOO) informs the market of the
upcoming supply-demand balance; participants will make investment and retirement
decisions regarding generation capacity and demand response capability. In this way, the
efficiency of wholesale market outcomes depends on the availability and quality of both
short-term and long-term forecasting.

Figure 3.1 shows how short-term and long-term forecasts can be used by participants to
optimise investment and operational decisions by an iterative process.
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Figure 3.1:  Using forecasts to optimise investment and operation decisions
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Table 3.1 below sets out the key details and purpose of the forecasts that AEMO currently
provides. All of these forecasting processes result in AEMO publishing data and documents
that are available to the general public. An exception to this is the medium-term projected
assessment of system adequacy (MTPASA) graphs that are now provided through a portal

that is only accessible to market participants.

Table 3.1: Summary of AEMO’s forecasting processes

FREQUENC

FORECA | TIMEFRA |Y OF RESOLUTIO

ST ME PUBLICATI | N PURPOSE
ON
Annually (by To allow existing and potential
31 August) new market participants to

E Te A I

S00 enyears on AEMOQO'’s nnua assess opportunities in the NEM

website over a 10-year period.
At least Provide analysis of the impact
SrruElyan | See of energy constraints (e.g.

EAAP Two years AEMO's traces water s_hortages, fuel supply

. constraints) on energy
website -
availability.

Weekly Inform market participant
(reliability decision making in regard to

MTPASA | Two years | assessment) | 30-minutes supply, demand and
; three- transmission network outages
hourly up to two years in advanced.
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FREQUENC
FORECA | TIMEFRA |Y OF RESOLUTIO
ST ME PUBLICATI N PURPOSE
ON
(regional
availability) Reliability assessment outcomes
to market are also published as required
participants through market notices.
and
accessible by
the public.
Two-hourly Inform market participant
to market . .
articioants decision making in regard to
STPASA | Six days Zn q P 30-minutes supply, supply, demand and
. transmission network outages
accessible by in the upcoming six days
the public. P g ys.
30 minutes Provides projections of the
to market prices and generation dispatch
Pre- participants . based on market participants’
dispatch One day and 30-minutes bids and offers, and AEMO
accessible by forecasts of demand and other
the public. system conditions.
Five minutes
to market
DI aten FIYE participants Five minutes Publlshgs dls.patch information
minutes and every five minutes.
accessible by
the public.

Note: Clause 3.7.3(a) requires the STPASA forecast to be published at least daily, but AEMO publishes an update to this forecast every
two hours.

Note: PASA, pre-dispatch and dispatch spreadsheets containing raw data may be downloaded by the public through a portal - see:
http://www.nemweb.com.au/REPORTS/CURRENT/. Pre-dispatch spreadsheets may also be downloaded from AEMO's website.

Note: EAAP = Energy Adequacy Assessment Projection.

More detail on each of these processes, including the inputs, specific information provided to
the market, and associated method for identifying potential breaches of the reliability
standard, can be found in appendix C of the interim report.

Summary of directions paper

The forecasting and information provision chapter of the directions paper presented the
Commission’s analysis of AEMO'’s forecasts and considered potential changes that could serve
to make forecasting more effective in the future. A summary is provided below.
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Commission’s analysis of AEMO'’s forecasts

The Commission presented analysis of the historical differences between forecast and actual
demand in the MTPASA, STPASA and pre-dispatch forecasts.” The analysis found that while
there have been deviations between forecast and actual values, the degree of deviation has
generally not materially changed over the period of time that was analysed. The Commission
also noted that this was not surprising since all forecasts are, by definition, uncertain.

An example of the Commission’s analysis is provided in Figure 3.2 below. It shows the
differences between the pre-dispatch forecast of demand and actual demand at four different
time horizons; the differences are expressed as monthly percentiles of the half-hourly
differences. By way of explanation, the x™ percentile measures the value at which x per cent
of observations are below or equal to a particular value. Thus, if the 75 per cent percentile of
a distribution of differences for a whole month is 0.05, this implies that 75 per cent of
observations in that month are equal to or less than 0.05. The 50% percentile is the median
of the distribution. This approach allows for an examination of how particular percentiles of
the distribution have evolved over time.

Figure 3.2 presents this analysis for each NEM region for the past seven years. It provides
several insights:

« The forecast deviation values becomes smaller (i.e. forecasts become more accurate) as
time approaches dispatch. This is evidenced by the bunching of the percentile lines closer
to the x-axis in the 1-hour horizon compared to the 24-hour horizon.

« South Australia has the largest forecast deviation value of all the regions. This can be
seen by the spread of the percentiles (i.e. range between the 5" and 95" percentile lines)
at the 1-hour time horizon being larger than other regions. Note that the y-axis limits are
the same across all of the NEM regions.

« There is some seasonal variation in forecast deviation value, which can be observed in
the regular pattern of increasing and decreasing forecast deviation values over the course
of a year. This can be seen most clearly in the 10™ percentile and 5™ percentile forecasts
for South Australia and New South Wales in the period after 2014. This implies that the
pre-dispatch forecast may not fully account for seasonal variation in demand.

47  AEMC, Reliability Frameworks Review, directions paper, 17 April 2018, pp. 57-70.
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Figure 3.2:  Deviation between pre-dispatch forecast and actual demand
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Commission’s analysis of potential changes

While the Commission’s analysis found that there has not been any systematic worsening in
the differences between forecast and actual values, the Commission also acknowledged, in
the Directions Paper that forecasting in the NEM is concurrently becoming:

« more complex due to: greater volumes of variable renewable energy technologies and
distributed energy resources (DER), more frequent extreme weather events, and
increased demand-side participation through demand response and DER technologies,

« more widely used as more large energy users invest in load control technologies to
respond to spot prices, and DER aggregators increase in number and volume.

Both the traditional market participants and these new groups of entities rely on forecasts to
some extent in their decision-making. In this context, the Commission considered potential
changes to improve the effectiveness of forecasting in the future.

The first potential change was the introduction of periodic reporting on the differences
between AEMO’s forecasts and actual values. The directions paper noted that there is only
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limited public analysis of the differences between forecast and actual values of demand,
price, weather, and wind and solar generation output. The Commission considered that a
common source of such reporting on forecasts would enable industry and AEMO to have
better-informed conversations about forecast inputs, outputs and methodologies particularly
as the energy sector transforms. The directions paper sought feedback on the potential role
of AEMO, the AER and the Reliability Panel in enhanced reporting on centralised forecasts.

Second, the Commission expressed support for the work being undertaken by AEMO and
ARENA to enable self-forecasting by utility-scale wind and solar projects on a voluntary basis.
Self-forecasting of the upcoming few hours or day ahead could provide benefits for reliability
by better informing AEMO and the market of the likely future output of wind and solar
generators. The Commission invited stakeholder comments on whether a self-forecasting
obligation for wind and solar generation should be implemented through the NER.

Third, the Commission considered demand-side forecasting, whereby retailers would provide
AEMO with a forecast of the loads that they are supplying.

Summary of submissions

Stakeholders commented on the Commission’s analysis of AEMO'’s forecasts as well as the
three potential changes to improve the effectiveness of forecasting in the future.

In response to the Commission’s historical analysis, stakeholders expressed an appreciation
for why AEMO would take a conservative approach to forecasting, but also concern with the
degree of over-forecasting of demand across all time horizons. In response, AEMO explained
that it is pursuing a range of forecasting enhancements to refine its short term forecasting
approach, including:*

« a move towards risk-based and probabilistic forecasting
« data science techniques and machine learning
« significant improvements in weather forecasting

« using ‘consensus forecasting’ by receiving weather, demand and generation forecasts
from multiple service providers

« new interfaces to allow operators of wind and solar generation and virtual power plants
to voluntarily submit forecasts

« a multi-year redesign of the AEMO IT platform to facilitate new forecasting approaches
« investigating transmission connection point forecasting.

Regarding the Commission’s potential changes, there was quite a lot of support for the
introduction of periodic reporting on the differences between AEMQO’s forecasts and actual
values. Stakeholders saw value in the reporting being undertaken by a third party, and,
therefore, thought that it should be the responsibility of the AER.* Stakeholders also
expressed a more general desire for greater transparency around forecasting methodologies

48 AEMO, directions paper submission, pp. 3-4.

49 Directions paper submissions: Australian Energy Council, pp. 1-2; Energy Networks Australia, p. 3; ERM Power, pp. 4-5; Hydro
Tasmania, p. 2.
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and assumptions, and for industry participants to have more input into how these are
developed.> For example, Infigen Energy submitted that more transparency around
forecasting would provide participants with greater clarity over when additional resources
might be needed, and enable better coordination of energy limited resources and unit
commitment decisions.®

Stakeholder views on the other two options — self-forecasting by wind and solar generators,
and demand-side self-forecasting — are summarised in section 5.4 and section 4.2
respectively. These sections also contain the Commission’s analysis and finding or
recommendation in relation to each of these matters.

The potential changes were also discussed at the Technical Working Group meeting in June
2018 and feedback from the members of this group has been incorporated in the
Commission’s analysis and recommendations below.

3.1.4 Commission’s analysis and recommendations

While there is already a large volume of information and data released by AEMO in the
course of its forecasting activities, and AEMO are constantly improving and refining the
information that is made available the Commission considers that given the energy
transformation that is currently occurring there is a need for increased transparency or
further disclosure in some areas. At a high level, increased transparency is in the long-term
interests of consumers, provided that the costs for industry participants and AEMO that are
passed on to consumers are less than the benefits of the information being released.

The Commission’s consideration of the transparency of centralised forecasting is set out
below in the categories of forecasting inputs and forecasting outputs.

Forecast inputs

The inputs to AEMO's centralised forecasting processes include information provided by
market participants (e.g. technical capabilities of generation units), the models and
methodologies developed by AEMO, and forecasts developed by consultants engaged by
AEMO. Considerable detail is already published in the form of process descriptions,
assumptions, consultant reports, and conveyed through AEMO’s consultation processes and
industry forums.

However, the Commission has also heard examples of market participants being unable to
undertake detailed analysis of forecast outcomes due to a lack of transparency around the
inputs and assumptions. Generally, centralised forecasts will be most effective when they are
well-understood via the publication of details on how they are produced — this informs
decisions on how the forecasts are used and, if necessary, where improvements can be
made. In the absence of this, the decisions of those using the forecasts, and efforts of
improve forecasts, may be less efficient than if those involved had been better information
through more transparent processes.

50 E.g. directions paper submissions: ERM Power, pp. 3-5; Clean Energy Council, pp. 1-2; Government of South Australia, p. 6.
51 Infigen Energy, directions paper submission, p. 3.
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In the interests of efficient decision-making by AEMO and those using the forecasts, the
Commission considers that the methodologies used for forecasting should be completely
transparent, to allow a full understanding of all inputs and independent verification of the
results. To the extent practicable, and subject to any applicable confidentially provisions, the
amount of information disclosed should be sufficient so that the forecast outputs are
reproducible by anyone with an interest in doing so. This enables more groups to be usefully
involved in the development of forecasting methodologies, with potential benefits in the form
of better understood forecast outputs and reduced effort for AEMO if participants have
greater confidence in the outputs.

To progress greater transparency around forecast inputs, the Commission proposes the
creation of a new guideline, to be prepared by AEMO. The proposed guideline would specify
the process that AEMO will follow to develop its forecasting methodologies and the
information that must be contained within, or released alongside, its public documentation of
its forecasting methodologies. The guideline would include:

« how and when AEMO will review its methodologies

« opportunities for participants to be involved in the development and amendment of
methodologies, and a process through which AEMO will respond to and incorporate
stakeholder feedback

« what information will be included in the public documentation of the methodologies (e.g.
an explanation of how AEMO uses the forecast),

« how methodology changes should be communicated.

A key benefit of this guideline over the status quo is that it would be developed though, and
subject to, public consultation. AEMO would be required to develop and amend the guideline
using the Rules Consultation Procedures, which specifies two rounds of public consultation.>?
This would provide industry participants with a structured opportunity to indicate the
forecasting methodology information that they would like to see released, and the ways in
which they would like to be consulted about forecasting. Once the guideline has been
published, AEMO would be required to comply with it.

The advantage in AEMO developing this guideline, as opposed to an external entity, is that it
has full knowledge of the existing forecasting systems and processes, so is best-placed to
engage in conversations about the feasibility of potential changes to them. The guideline is
expected to give industry participants more opportunities to contribute to the development of
forecasts. It is expected to result in all stakeholders having more clarity around forecast
methodologies and how the inputs and outputs are used by AEMO. As mentioned above, this
is expected to result in more efficient decision-making by AEMO and others who use the
forecasts.

The guideline is a more flexible approach than embedding specific requirements in the rules
as it will not require a rule change to update it in response to changing market conditions. It
can be adapted by AEMO more easily over time to accommodate new forecast methodologies
as these are developed, or as the needs of AEMO and market participants change.

52 National Electricity Rule 8.9.
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Forecast outputs

The outputs of AEMO's forecasts vary across the different forecasts, but typically include
metrics such as demand, generator output levels and prices. The focus of the Commission’s
historical analysis during this review has been on demand forecasts and the output levels of
wind generation as AEMO has more direct control over these than price forecasts, which, by
design, change in response to information provided by participants through their bids and
offers.

In the directions paper, the Commission observed the existing sources of reporting on
forecast outputs:

* AEMO. Under clause 3.13.3(u) of the rules, AEMO must, no less than annually, prepare
and publish on its website information on the accuracy of the demand forecasts to date in
the most recent annual ESOO publication, and any improvements made by AEMO or
other relevant parties to the forecasting process that will apply for the next ESOO.

« The AER. Under clause 3.13.7 the AER must prepare and publish a report that identifies
and reviews each occasion when the AER considers that a significant variation has
occurred between the 30-minute pre-dispatch spot price forecasts and the actual spot
price in any trading interval. The report must state why the AER considers that the
significant price variation occurred.

« The Reliability Panel. Some analyses of forecasts are also presented in the Reliability
Panel’s Annual Market Performance Review which is produced in accordance with clause
8.8.3(b) of the NER. However, the requirement to produce this report does not explicitly
mandate reporting on forecasts.

» Market participants undertaking their own analysis. Such analysis would typically be
targeted at the aspects of the forecasts that are particularly pertinent to that specific
stakeholder, as opposed to the interests of all stakeholders. The analysis produced is
generally not publicly available.

On this basis, the Commission observed that there is limited public information on the
differences between AEMOQ’s forecasts and actual values. Also, the information that exists is
somewhat fragmented.

In the absence of broader information being provided to all market participants, some parties
may be more informed than others. It may be difficult for interested stakeholders to get a
sense about how forecasts are performing over time, e.g. whether there are any noticeable
trends in forecasts. If there was a common source of reporting on forecasting, then industry
participants and AEMO would be better prepared to have conversations around inputs,
outputs and methodology of forecasts, which would be conducive to identifying areas for
improving forecasts as the energy sector transforms. In this way, greater transparency
around forecasting outputs complements efforts to improve the transparency of forecasting
inputs.

More transparency around trends and drivers in forecasts should help energy market
participants to make more efficient decisions. In addition, this may be a lower cost solution to
address some of the NEM issues that it is speculated an ahead-market could address.
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The Commission has identified two initiatives that would improve the transparency of forecast
outputs:

1. AEMO continuously reporting on the differences between forecast and actual values via
an automated data release that is publicly available. For example, on a day-after basis,
reporting on the differences between forecast and actual pre-dispatch values.>® This
reporting could include demand, output from wind and solar generation, weather, and
potentially other metrics as well.

2. The AER producing a public, quarterly report on the differences between forecast and
actual values in the MTPASA, STPASA and pre-dispatch forecast processes. This quarterly
report would build on the AER’s existing weekly reports.>* The longer analysis period
would allow for the identification of trends, such as systematic differences between
forecast and actual values in electricity demand and other variables.

AEMO publishing the differences between forecast and actual values via an automated data
release would be useful for market participants undertaking their own analysis. As noted
above, market participants typically undertake their own forecasting and analysis in order to
inform their operational and investment decisions. These are informed by AEMO’s forecasts
across different timescales. As the energy sector is transforming we understand that it is
more difficult for stakeholders to work out what is driving forecasts. If the deviation values
were published in a consistent format, daily, this would enable participants to analyse and
evaluate trends in forecasts and potential drivers.

We understand that some market participants do this analysis already, but having the values
published by AEMO will allow all interested stakeholders to have visibility over them. The new
reports should be developed in close consultation with those who use the forecasts, so that
the content and structure of the new data reports are aligned with industry requirements.
AEMO could then implement this change through their systems, rather than requiring a rule
change.

It is not feasible for analysis to accompany these variation values given that these would be
published daily through an automated data release. So, instead, it is proposed that the AER
would produce a quarterly report on the differences between forecast and actual values in
the MTPASA, STPASA and pre-dispatch forecast processes. This would allow the AER to do
more comprehensive analysis on forecast outputs and provide commentary that is similar to
its existing weekly reports. The methodology would be developed through industry
consultation on a guideline setting out the AER’s proposed methodology prior to commencing
the reporting.

This quarterly reporting would be consistent with the AER’s existing responsibility under the
NEL to monitor the wholesale market and report on its performance at least every two years.

53  This would complement the information AEMO is already required to publish on a day-after basis under clause 3.13.8(a) of the
National Electricity Rules.

54 The existing weekly reports cover spot market prices, significant variations between pre-dispatch forecast and actual prices,
generation bidding patterns, FCAS markets, and electricity financial products. See: https://www.aer.gov.au/wholesale-
markets/market-performance
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It would enable the AER and stakeholders to better understand noticeable trends in
forecasts, which may be influencing participant behaviour in the wholesale market.

The two proposals do not apply to the long-term forecast produced through the Electricity
Statement of Opportunities (ESOO). As mentioned above, AEMO is already required under
the rules to produce a report — at least annually — on the accuracy of its ESOO demand
forecasts.® The Commission considers that it is appropriate for this process to continue due
to the relative complexity of ESOO forecasting, which involves market modelling and multiple
consultant reports, and because it is an annual publication. In contrast, the forecasts to be
captured in the proposed quarterly AER report are updated much more frequently. Further, a
process for increased accountability for ESOO forecasting will be introduced if the National
Energy Guarantee is adopted.>®

RECOMMENDATION 1: IMPROVING TRANSPARENCY OF CENTRALISED
FORECASTS

To improve the transparency around the inputs, methodologies and outputs of centralised
forecasting, the Commission recommends that:

e The AER submit a rule change request which would require AEMO to consult on and
prepare a new guideline that it will follow in developing and amending its forecasting
methodologies.

» AEMO continuously provides forecast deviation data, after engaging with industry
participants on the content and structure of the new data reports.

o The AER submit a rule change request be submitted for the AER to consult on and
prepare a guideline on how they will report on the differences between forecast and
actual values in the MTPASA, STPASA and pre-dispatch forecast processes, and produce a
quarterly, public report in accordance with the guideline.

Ahead information features of the NEM

This section relates to the information that could be provided to AEMO and market
participants by implementing an ahead market. A broader consideration of ahead markets is
provided in appendix D. This is relevant to the consideration of the suitability of a day-ahead
market, as recommended by the Finkel Panel.

The NEM, despite not having a formalised day-ahead market, has many features which play a
similar role to that of an ahead market. These features include information that is provided to
AEMO as part of the pre-dispatch process, supported by a liquid financial derivatives market
with rebidding down to five minutes before real time. Rebidding allows participants with the
flexibility to adjust their position in response to new information as it becomes available

55 National Electricity Rules clause 3.13.3(u).
56 Energy Security Board, Forecasting the Reliability Requirement, technical working paper, June 2018.
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including changes in market conditions as well as responding to offers or bids of other
participants.

As part of the Commission’s consideration of ahead markets we identified the types of
information that are available to market participants at each moment in time relative to
dispatch — see appendix D of the directions paper. This information includes plant-specific
information and information that is available to the market through process such as pre-
dispatch, STPASA, MTPASA and market notices. This work highlighted how the information
available to participants is used to inform market participants’ behaviours in an iterative way,
with new information being included into the decisions of participants on a continuous basis
(as depicted in Figure 3.1 above).

The analysis of day-ahead markets in the directions paper noted three different objectives
that a day-ahead market could be designed to achieve. The first two of these objectives
centred on the provision of more, or better quality, information to market participants and the
system operator respectively.”” The objectives were to provide:

« market participants (both demand and supply side) with more, or better quality,
information so that they can incorporate this information into their unit commitment or
demand response decisions, their bids and offers, and thereby increase the efficiency of
outcomes in the NEM wholesale market, including reliability and security outcomes.

» the system operator with more, or better quality, information so that the system operator
can use this information to manage the system in relation to reliability and security
outcomes, while maintaining the current generator self-commitment arrangements.

While submissions to the directions paper were generally not in favour of the introduction of
a formalised US-style day-ahead market in the NEM, they encouraged the Commission to
consider changes relating to the provision of accurate and timely information in the NEM.®

A number of submissions to the directions paper suggested ways to improve the current
information provision processes in the NEM. The submissions considered that these more
targeted changes are likely to achieve the same objective as an ahead market as outlined
above and in more detail in appendix D but at lower cost and therefore should be considered
instead of pursuing an ahead market.

Infigen Energy recommended that incremental and no-regrets changes should be pursued
first, such as considering of the benefits of additional requirements for pre-dispatch and
STPASA, and continuing investigations into of forecast accuracy and potential
improvements.* The Australian Energy Council stated that the additional information
available to market participants under an ahead market could be achieved through
progressive improvements of the current information systems.®

57 The third objective identified was to provide the system operator (rather than participants) with a schedule to centrally
coordinate unit commitment decisions. This is discussed in appendix D.

58 Submissions to the directions paper that supported further consideration of targeted changes to the current arrangements to
achieve the same objectives of an ahead market included Major Energy Users, Energy Networks Australia, ERM Power, Meridian,
Infigen Energy, AEC, Aurora Energy and AGL.

59 Infigen Energy submission to the directions paper, p.2.
60  Australian Energy Council, submission to the directions paper, p.
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The Government of South Australia noted in its submission that it supports the Commission
considering targeted changes and imporovements to the current arrangements to achieve
some of the proposed objectives of an ahead market as these may be implemented in a
relatively shorter period. It is noted however, that this consideration of targeted changes
should not be at the exclusion of a detailed consideration of the potential benefits of an
ahead market in the NEM.®

A possible incremental improvement that is being considered by AEMO is a rule change
request to the Commission to extend the length of the existing pre-dispatch forecast from
one to seven days. This relates to the Extended Pre-dispatch report that AEMO started
producing in 2017 to support the Gas Supply Guarantee mechanism.® The report contains
indicative regional prices, interconnector flows, binding constraints and aggregate daily fuel
use by gas generators. It is designed to assist in the identification of potential gas supply
shortfalls. A rule change request would likely seek to formalise the publication of the report
by AEMO, as well as the provision of the data that AEMO requires from participants to
produce it.

The Commission notes that stakeholders can shape the design and regulation of the market
through participation in the rule change process, including by submitting rule change
requests. A unique aspect of our role is that any party, except the AEMC,% can propose a
change to the rules. Rule changes that are recommended as part of an AEMC review can also
be requested by any party.5*

As a result, when stakeholders identify issues with the rules, or in this instance, a potential
gap in the information provided to the market, they can submit a rule change request. For
example, several stakeholders, in submissions to a 2017 rule change request on the reporting
of generation capacity in medium-term PASA,* recommended that an additional change be
made to enable AEMO to publish the availability of each generating unit in the MTPASA
forecast in order to remove asymmetry of information between participants.®® The
Commission noted that this was outside of the scope of that rule change; however, we
understand that ERM Power intends on submitting this proposed change as a separate rule
change request in the near future.

Through its consideration of ahead markets, the Commission has found that there is a large
amount of information available to stakeholders in advance of dispatch. This information, and
the processes used to deliver information to the relevant stakeholders are largely fit-for-
purpose. There are some improvements that can be made to improve the quality of
information available to market participants to inform their decisions. These potential

61  Government of South Australia, submission to the directions paper, p.3.
62 See: https://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Emergency-Management/Gas-Supply-Guarantee
63  Except for minor and non-material changes.

64  For more information on the rule change process see: AEMC The rule change process: A guide for stakeholders 20 June 2017.
Available at: https://www.aemc.gov.au/sites/default/files/content//A-guide-to-the-rule-change-process-200617.pdf

65 Reporting of aggregate generation capacity for MT PASA rule change, see https://www.aemc.gov.au/rule-changes/reporting-of-
aggregate-generation-capacity-for-mt

66 ERM Power, InterGen Australia, Macquarie Group Limited, Alinta Energy: submission to the Reporting of aggregate generation
capacity for MT PASA rule change. All four submissions are available here: https://www.aemc.gov.au/rule-changes/reporting-of-
aggregate-generation-capacity-for-mt

| 39



Australian Energy
Market Commission

3.3

Final report
Reliability Frameworks Review, Final Report
26 July 2018

improvements are largely covered by the recommendations above and through rule changes
that the Commission is currently considering, or is likely to consider in the future.

FINDING:

Existing information provision is largely fit for purpose. However, there are relatively minor
changes that can be made to improve information provision for participants and AEMO, and if
stakeholders identify other information gaps they can submit a rule change request to
address this.

Contract market transparency

In the issues paper, we identified the forward contracts market as playing an important role
in supporting reliability in the NEM.®” We posed questions about the health of the contracts
market and we received mixed views in response. Some stakeholders expressed concerns
that the changing generation mix and increased vertical integration was reducing contract
trading to levels that might stifle new investment. In contrast, others did not feel there was
any cause for concern and provided examples of and healthy signs of adaptation to the spot
prices signalled by the changing mix of generation.

In the interim report, we looked at information on electricity futures trading on the ASX
platform to see if it showed a decline in liquidity that supported the concerns of some
stakeholders.®® We found that, while trading on the ASX had waned in recent years, it was
not universally occurring in every region of the NEM and had not declined to levels that
should be cause for concern. However, we noted that forward price curves provide a key
piece of information to support efficient investment and operational decisions and repeated
the following concern expressed in the Commission’s 2017 Retail energy competition review
final report: information on the contract market is not widely available, providing an
advantage to the relatively few large businesses that make the most trades and making it
hard to evaluate the health of the market.®

The reason for our concern was that it has been difficult to assess the over-the-counter
(OTC) side of the market since the AFMA survey was discontinued after the 2015 report. This
lack of visibility means that it is not possible to properly gauge the health of the contracts
market. For example, some claim a reduction in ASX trading is a symptom of liquidity in the
market reducing overall. However, it could be because of a shift from exchange traded to
OTC contracting, without any change in overall market liquidity. In fact, in its final report of
the Retail Electricity Pricing Inquiry, the ACCC surveyed retailers about OTC trading and found

67 AEMC, Issues paper — Reliability frameworks review, https://www.aemc.gov.au/markets-reviews-advice/reliability-frameworks-
review, 22 August 2017, accessed on 12 June 2018.

68 AEMC, Interim report — Reliability frameworks review, https://www.aemc.gov.au/markets-reviews-advice/reliability-frameworks-
review, 19 December 2017, accessed on 12 June 2018.

69 AEMC, 2017 Retail Energy Competition Review, https://www.aemc.gov.au/markets-reviews-advice/2017-retail-energy-
competition-review, 25 July 2017, accessed 12 June 2018.
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that OTC trading of swaps and caps appears to have been at a low point in 2014-15 and
significantly increased in the last two years.” This proves that, without visibility on both OTC
and ASX trading, it is not possible to draw inferences on the overall health of the contract
market.

While we have acknowledged and welcomed the announcement by AFMA to reinstate its
survey of OTC contract volumes, the Commission is unsure it is enough to address
stakeholder concerns about the coverage and accuracy of the information it provides.

With this in mind, the Commission, in its 2018 Retail energy competition review, noted
repeated concerns from retailers about the contract market being a barrier to entry or
expansion for small retailers.”

To improve the ability of policy and regulatory agencies to understand the market
and the market circumstances of consumers, the Commission in the 2018 Retail energy
competition review recommended that the AEMC work with industry to make data on
OTC electricity contracts available to the market in a form that enhances
transparency of the wholesale cost of energy. The Commission notes the ACCC's final
report also contains concerns about transparency in the contract market and makes a similar
recommendation:

+ Recommendation 6 of the ACCC’s report is to amend the NEL to require the reporting of
all OTC trades to a repository administered by the AER. Reported OTC trades should then
be disclosed publicly in a de-identified format that facilitates the dissemination of
important market information without unintentionally revealing the parties involved. The
requirement should be implemented to align with (or be eligible for) any OTC reporting
requirements under the NEG. The AER, AEMC and AEMO should have access to the
underlying contract information, including the identity of trading partners.

The box below presents the regulatory arrangements in New Zealand as an example of a
mechanism to improve transparency of the contract market.

BOX 2: TRANSPARENCY ON CONTRACT TRADING IN NEW ZEALAND

Market participants in the New Zealand wholesale electricity market are required to lodge
details of all hedge transactions (exchanged traded and OTC contract), with a third party
appointed by the Electricity Authority.

The third party is required to maintain and publish specific details of each contract without
revealing the identity of either counterparty. The seller or buyer is required to lodge the date
the trade was signed, the effective (start) date, and the end (expiry) date of the contract, the
location (one of five geographic zones), the quantity (MWh), the type of contract (e.g. swap,
load-following swap, option), whether or not the contract is for all trading periods, contains

70  ACCC, Restoring electricity affordability and Australia’s competitive advantage, Retail Electricity Pricing Inquiry—Final Report, June
2018, Table 5.2, pg. 116.

71 AEMC, 2018 Retail Energy Competition Review, June 2018, accessed 3 July 2018.
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clauses for adjustment, force majeure, suspension, and other bespoke clauses. The
counterparty that lodges the details of the contract must include contact details of the other
counterparty, who is then required to either confirm or dispute those details.

The details of each ASX contract must also be lodged but they cannot be confirmed because
ASX stands between the buyer and seller and it is not a participant. This means that ASX
contracts must be identified separately as the details of a single contract are lodged by both
the buyer and seller if they are both market participants.

Figure 3.3 below is a screenshot of the New Zealand electricity hedge disclosure website. It
shows the specific details on this contract that are required to be disclosed under this
reporting regime.

Figure 3.3: : Example of contract lodged to the Electricity Hedge disclosure
website
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INTEGRATING DEMAND INTO THE WHOLESALE
MARKET

The wholesale market facilitates the trade of electricity between suppliers and consumers.
Historically the demand side has been passive in its involvement in the wholesale market.
However, this is unlikely to remain the case as consumers become increasingly capable and
willing to actively participate. Technology developments are making it easier for consumers to
participate as well.

Energy markets are changing. A range of new products and services are emerging that are
redefining the way in which electricity is supplied to consumers, how consumers engage with
the market and how and when electricity is used. Consumers can benefit from the evolving
market arrangements and through their choices provide important signals to businesses
across all aspects of the electricity supply chain.

An active demand-side, characterised by the active participation of consumers promotes
efficient outcomes in the wholesale market. The supply side of the market provides a product
or service at a price, and the demand side (i.e. consumers) responds to the price/value of the
product or service being offered. Where load can effectively respond to prices, it can
“choose” its level of consumption based on its willingness to pay for consuming electricity
compared to the cost of that electricity.

Since 2013, a number of rule changes originating from the Power of Choice review have been
implemented. These include changes to the principles for distribution pricing, new metering
frameworks, measures to address access to consumers’ data, improvements in demand side
participation information provided to AEMO, and demand management incentives and
enabling demand response.

In the longer term, the Commission considers that the active role of the demand side in the
wholesale market will be much more prominent, resulting in a genuine two-sided market. The
demand side will therefore play an integral role in the future of the NEM. This chapter
explores how the demand side can be better integrated into the wholesale market and
identifies a number of steps towards this goal.

Wholesale demand response
The Finkel Panel recommended that:

The COAG Energy Council should direct the Australian Energy Market Commission to
undertake a review to recommend a mechanism that facilitates demand response in
the wholesale energy market. This review should be completed by mid-2018 and
include a draft rule change proposal for consideration by the COAG Energy Council.

The Commission has addressed this recommendation in this Review.

The Commission notes there are different types of demand response:
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« wholesale - market-driven demand response used to change the quantity of electricity
bought in the wholesale market in response to wholesale prices, or to help market
participants manage their positions in the contract market

« emergency - demand response employed as an emergency lever by the system operator
during supply emergencies, the service being centrally dispatched or controlled to avoid
involuntary load shedding

« network - demand response employed to help a network business to provide network
services to consumers

« ancillary services - demand response employed for providing ancillary services e.g.
participating in the frequency control ancillary service markets.

While a single set of equipment can often provide several of these different types of demand
response , the services provided are separate. While wholesale demand response and
ancillary service demand response participate on a wholesale market level, network demand
response and emergency demand response do not. In keeping with the Finkel
recommendation, the focus of the Commission’s attention for its review has been on
facilitating wholesale demand response.”

During the course of this Review, the Commission has considered how to best to facilitate the
demand-side, and in particular, demand response in the wholesale market. We have set out a
package of recommendations that seek to remove barriers and provide a range of additional
tools to help the demand-side attain more price certainty ahead of real time, while preserving
the market-based arrangements in the NEM that allow for flexible and resilient frameworks.
These recommendations complement each other and act in concert to facilitate demand
response in the wholesale market.

There has been significant interest from multiple stakeholders - representing a range of
industry participants - who have noted that they intend to submit a rule change request to
the Commission to implement our a way for demand response aggregators to be treated on
equal footing with generation i.e. implement a demand response mechanism. The
Commission welcomes this - integrating demand response into the wholesale market is a
critical component of facilitating the energy sector transition and so we do not consider there
should be any delays in progressing this issue. If the Commission has not received a rule
change request from one of these stakeholders by the end of August 2018, then it will draft a
rule change request that the ESB can submit.

In addition, AEMO and ARENA will be trialling “in-market demand response”. The objective of
this trial is to demonstrate the potential to increase wholesale market competition by
improving access of demand-side resources to spot market pricing. Under the trial, demand
response would be provided to the spot market by the customer / aggregator which displaces
the energy which would otherwise have been provided by the marginal generator. As an in-

72 The Commission is considering emergency demand response through the Enhancement to the Reliability and Emergency Reserve
Trader rule change request, see: https://www.aemc.gov.au/rule-changes/enhancement-reliability-and-emergency-reserve-trader.
The Commission is also looking at ancillary services demand response in our Frequency control frameworks review, see:
https://www.aemc.gov.au/markets-reviews-advice/frequency-control-frameworks-review
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market trial, the majority of the revenue would be earned in the spot market, paid for by
retailers and dispersed to demand response providers through the market settlement system.

RECOMMENDATION 2:

In order to facilitate increased demand response in the wholesale market, and in response to
Finkel Panel recommendation 6.7 we consider that:

o A voluntary, contracts-based short-term forward market be implemented that would allow
participant-to-participant trading of financial contracts closer to real time providing the
demand side with more opportunities to lock in price certainty, and so making it easier for
large demand side consumers to engage in the wholesale market and demand respond
(i.e. reduce consumption) in response to expected wholesale prices. AEMO should
undertake work to submit a rule change request to the Commission by the end of 2018 to
implement a short-term forward market.

« Demand response providers should be able to be recognised on equal footing with
generators in the wholesale market and so being able to more readily offer wholesale
demand response in a transparent manner to AEMO. The Commission understands,
through their submission to the Review, that TEC and PIAC will submit a rule change
request to the AEMC to implement such a mechanism by end of August 2018. If these
stakeholders have not submitted a rule change request by this time then the Commission
will draft the rule change request for the Energy Security Board to submit. This will be
supported by testing the practicability and costs associated with this, with in-market
demand response trials being undertaken by AEMO and ARENA.

»  Consumers should be allowed to engage multiple retailers /aggregators at the same
connection point (multiple trading relationships), promoting competition between
retailers, supporting new business models for demand response and providing consumers
with greater opportunities to engage in wholesale demand response with parties other
than their incumbent retailer. Subject to outcomes of the relevant trials, AEMO should
develop a rule change request to submit a rule change request to the Commission to
implement multiple trading relationships.

The recommendations are summarised below. Appendix A provides a comprehensive outline
of the Commission’s approach and more detail on the recommendations.

4.1.1 Introduction

The framework for facilitating wholesale demand response should be flexible and resilient
enough to remain fit for purpose irrespective of what the future may bring. New products
and services for wholesale demand response will have the potential to benefit consumers,
but the regulatory framework needs to enable this evolution in line with consumer
preferences.
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It is important that consumers are provided with choices in how they generate their own
electricity, better manage their consumption and engage in demand response. Therefore, we
need to provide a range of options for how wholesale demand response can be facilitated -
allowing parties to innovate, and consumers to exercise choice in how and when they provide
wholesale demand response. This also promotes flexibility and resilience in the regulatory
framework to accommodate consumer preferences.

To provide consumers with choice, our recommendations are seeking to address the aspects
of the market that may currently restrict the opportunities available to consumers. To provide
more choice to consumers, it is important that parties other than the existing retailers can be
provided with opportunities to provide demand response offerings to consumers. As
recognised in our Retail Competition Review, retailers have been slow to innovate on tariff,
pricing and products, consumers have also taken matters into their own hands, with
increased investment in distributed energy resources, such as solar PV systems and batteries.
This applies equally to demand response as well.

It is also important to provide consumers with tools to achieve price certainty. Undertaking
demand response will often mean that a consumer incurs a cost such as lost productivity.
However, if a consumer does not have confidence that the avoided wholesale electricity costs
would outweigh the incurred costs a consumer may not be able to undertake demand
response, even where it is efficient.

Our recommendations therefore seek to facilitate demand response in the wholesale market,
by removing potential restrictions to providing wholesale demand response and provide more
tools to help the demand side attain more price certainty ahead of real time, while preserving
the market-based arrangements in the NEM underpinned by flexible and resilient regulatory
frameworks.

Implementing a voluntary short-term forward market

The Commission considers that there would be benefit in introducing a voluntary, contracts-
based short-term forward market into the NEM to facilitate trading of financial contracts
between participants closer to real time. We consider that AEMO should undertake work to
submit a rule change request to the Commission by the end of 2018 to implement a
voluntary, contracts-based short-term forward market.

Short term forward markets assist participants with concentrating trading liquidity at a certain
point in time; as well as allowing market participants to fine tune previously traded positions
ahead of real time and/or to hedge against volatility in the real time market. This aids the
ability of market participants to enter into longer term financial hedging products.

Under the current market arrangements, a number of stakeholders on the demand-side have
highlighted uncertainty regarding future wholesale prices as a barrier to undertaking demand
response. For example, a consumer might observe a forecast high price and commit to
undertaking demand response. However, in real time, if the forecast high price does not
eventuate the consumer would not see the benefit of undertaking demand response.
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These challenges are not unique to the demand side - generators in the NEM make the same
decisions based upon expectations of future prices. However, as noted in chapter 2,
generators use financial instruments to provide them with greater price certainty since these
financial instruments have the effect of locking in a price ahead of real time. Similarly,
retailers use financial contracts to manage the volatility of the wholesale price.

However, smaller consumers may find it difficult to enter into these financial contracts on an
enduring basis. Smaller consumers may be able to more actively participate and manage
price uncertainty in a shorter timeframe where they have a better understanding of expected
production and maintenance schedules.

As such, a voluntary contracts-based short-term forward market would provide more
opportunities to the demand side attain greater price certainty ahead of real time.

These markets could be considered to the current market arrangements, where market
participants enter into and supply financial contracts. While there are no regulatory barriers
to establishing a short-term forward market in the NEM, such a market has not developed.
The lack of such a market developing could indicate a lack of appetite from market
participants for such a short-term forward market. However, given we have heard from
participants that there would likely be benefits in a short-term forward market, it is possible a
market failure exists. For example, the relatively high transaction costs of negotiating OTC
contracts and credit arrangements for contracts of a short tenure could preclude the
development of short-term OTC products. Similarly, the additional prudential obligations of
trading ASX futures and OTC contracts may reduce the attractiveness for some parties
looking to trade short term products.

A market that facilitates shorter-term financial trading of financial contracts in the NEM would
serve a number of useful purposes that could lead to increased demand side participation in
the wholesale market. These include:

« providing market participants with greater confidence in the price signal, by enabling
them to lock in a price for consumption ahead of time which would provide price certainty

« potential for greater demand-side participation due to increased price certainty

« providing greater opportunities for participants to manage wholesale price risk

« concentrating liquidity in financial contracts at a certain point in time closer to dispatch

« increased flexibility by allowing market participants to fine tune previous traded positions

» providing more information to participants regarding the state of the market ahead of
real-time

« may allow for greater participation of gas, wind and solar generators by:

e allowing greater certainty for gas generators to source short-term gas on the gas
supply hubs

e more closely aligning with the time frames over which a wind or solar generator could
forecast with a greater degree of certainty.
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There are a number of design choices that would need to be made designing a voluntary
contracts-based short term forward market. One possible model of this market is that it could
be run by AEMO and have the following design features:

« a voluntary exchange, similar to the Gas supply hubs (GSH)

« anonymous bids and offers matched continuously throughout the day based on price and
volume

« daily contracts traded on a rolling basis for the following day and up to seven days in
advance

» flat contracts for a 24 hour period as well as blocks across the day to manage peak, off-
peak and shoulder periods.

« separate contracts linked to each regional reference price in $/MWh.

This is one potential design of a short-term forward market. Different design choices could be
made which would impact on the outcomes of the short-term forward market and the
implementation costs.

A decision on the final model will be influenced by a range of legal issues that require further
consideration. These issues may also impact on potential benefits and timing.”® For example,
options for credit risk management and settlement, such as integration with the NEM
prudentials and settlements systems would need to be considered; depending on the market
design operation of the short-term forward market, financial services licences under Chapter
7 of the corporations Act may be required or exemptions from the requirements to hold one
or more of those licences; and measures to address the potential for market manipulation in
relation to the short-term forward market would need to be considered further.

Given the benefits, the Commission considers a voluntary, contracts-based short-term
forward market should be introduced into the NEM. The Commission considers that AEMO
should undertake work to submit a rule change request to the Commission by the end of
2018 to implement a short-term forward market which would allow participant-to-participant
trading of financial contracts closer to real time to provide the demand side with more
opportunities to lock in price certainty.

Allowing consumers to access multiple FRMPs

The Commission recommends changes to regulatory framework to better enable consumers
to access multiple service providers at a single connection point. It is envisaged that this
would provide opportunities for consumers to access value from different parts of the supply
chain, as well as supporting the integration of increasing amounts of distributed energy
resources.

Currently, a consumer is only able to have a single FRMP at a connection point. This means
that a consumer is only able to buy electricity from a single retailer at each connection point
and to sell electricity or demand response to that same retailer at the connection point. This
has the effect of bundling retail energy supply, wholesale demand response and energy

73  These legal considerations are discussed in section A.5.5.
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exports from distributed energy resources such as solar PV together into a relationship with a
single retailer. This recommendation seeks to expand the options available to consumers to
engage multiple parties at a connection point for different services which would help with
unbundling the above services.

Introducing multiple trading relationships would provide consumers with more choice to use
energy when it is of value to them and reduce or alter consumption where the cost exceeds
this value. Over time, this framework would facilitate the use of new technologies that allow
for the least cost use of resources to meet consumer needs.

The Commission considers this change would provide consumers with greater opportunities
to interact with the wholesale market and engage with a number of different service
providers. It would also facilitate the integration of new dynamic and controllable resources
in the wholesale market and provide increased opportunities for consumers to engage in
demand response.

This would enable other sources of value to be accessed by consumers. Allowing consumers
to access multiple service providers at the same connection point would support small
generation aggregators and may allow regulatory frameworks to better accommodate
orchestrated distributed energy resources (often referred to as a Virtual Power Plant)
participating in the wholesale market.

It would also allow the regulatory framework to enable nascent developments such as the
growing interest in electric vehicles. This recommendation could facilitate arrangements
where a consumer is able to establish a separate retail relationship for their electric vehicle
and maintaining their existing retail relationship. Implementing this arrangement would also
allow for innovate approaches to retailing electric vehicle load to emerge.

The benefits that might be facilitated by allowing multiple parties to interact with a consumer
behind the same connection point, shown in Figure 4.1 include more opportunities for
demand side flexibility, distributed energy resources and peer to peer trading.
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Figure 4.1:  Possible benefits associated with this recommendation
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Source: AEMC, Multiple trading relationships - consultation paper, July 2015, p. 19.

The Commission has previously considered a similar solution under the Multiple trading
relationships rule change request.”* However, it is worth noting that a number of aspects of
the energy market have changed since we made a final determination for that rule change
request, which we think translates to more benefits being realised from this option. This
includes:

« the increasing uptake of distributed energy resources and improved technology

« agrowing number of virtual power plants where distributed energy resources are being
orchestrated to provide services on a wholesale level

« possible configurations of meters that would reduce the cost and complexity of accessing
multiple FRMPs at a connection point”

« renewed stakeholder support.

74  See: https://www.aemc.gov.au/rule-changes/multiple-trading-relationships

75  For example, many distributed energy resources has in-built meters that are not able to be used as metering for the purposes of
settlement under the current arrangements. However, if future regulatory arrangements permitted these meters to be used for
settlements, this would likely reduce the implementation costs of this recommendation.
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The Commission also recognises that there will be some costs associated with this
recommendation. These include costs incurred by retailers and distributors in relation to
changing IT systems and processes based around a one-to-one relationship between
connection point, FRMP, NMI and metering installation. At the time of the Multiple trading
relationships rule change request, distributors identified that breaking the one-to-one link
between connection point, FRMP, NMI and metering installation would require a nhumber of
systems to be simultaneously overhauled due to the integrated nature of the systems.
However, under the embedded networks framework, AEMO and distributors already need to
account for multiple NMIs at a connection point, so the required systems changes may not be
extensive.

A range of changes to metering and settlement rules and procedures would also be required,
in addition to some potential changes to customer protection arrangements under the NERL
and NERR.”®

The changes being considered in this recommendation have the potential to raise further
legal issues that would require further consideration. These issues may influence the
complexity and cost of the changes being contemplated.”” For example, these considerations
include whether the obligations in the NERR remain appropriate following the introduction of
multiple trading relationships. In particular, the NERL may require changes to avoid
uncertainty regarding the application of the NERL, and to maintain consumer protections.
This will in part depend on whether multiple trading relationships are permitted for all
customer categories.

Due to the increased opportunities afforded to consumers, the Commission recommends that
AEMO submits a rule change request to the Commission by end of 2018 to allow consumers
to engage multiple service providers behind the same connection point. This would promote
competition between retailers, support new business models and provide consumers with
great opportunities to engage in demand response.

It is worth noting that AEMO and ARENA (in their joint submission to the directions paper of
this Review) noted their intent to test this proposal through trials, to assist in a speedier
implementation of any rule change made in relation to this. Trialling would present an
opportunity to gather further information relevant to the costs and benefits as well as any
technical complexity and provide valuable learnings for participants and stakeholders, as well
as the Commission, in terms of implementing this option. We consider that these trials could
be undertaken in parallel with the rule change request process with the intention of providing
useful inputs as the detailed design of the mechanism is being developed and considered.

Allowing third parties to sell demand response in the wholesale market
The Commission considers that allowing third parties (participants who are not necessarily

market customers) to sell demand response into the wholesale market could have benefits,
including:

76  This is covered in more detail in Appendix B.
77 Legal considerations for this recommendation are explored further in section A.6.6.
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improving the reliability of the power system
providing greater transparency of the demand side to other market participants
enabling active participation in determining outcomes in the wholesale market.

Figure 4.2 demonstrates how the value of demand response could be transferred to a third
party. This example demonstrates a consumer reducing consumption during a period of high
wholesale electricity prices.

In this figure:

the underlying physical energy consumption is the green area, which the customer
purchases from the retailer

the striped area represents the amount of demand response - the customer purchases
this quantity from the retailer and a third party ‘sells’ it into the spot market and pays the
customer for the demand response

the retailer would purchase the green and striped areas from the spot market

if the customer offered demand response by shifting or deferring some consumption
(rather than reducing overall consumption), the consumer would need to purchase that

electricity from the retailer at the relevant time. This would be in addition to paying the
retailer for baseline consumption while offering demand response (the striped area).

Figure 4.2:  Transferring value of demand response
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This approach would address a number of the challenges raised by stakeholders in relation to
participating in demand response:

« It would allow a consumer to engage a third party for the sale of demand response
services into the wholesale market and a retailer for a separate provision of retail energy
to the consumer. The consumer would be able to change retailer without affecting its
commercial arrangement with the third party.

« The third party would be able to sell demand response in the wholesale market without
focussing on the typical role of a retailer in managing and hedging a retail portfolio.
Instead it is able to focus on its core service provision.

A similar change was contemplated in the Demand response mechanism and ancillary
services unbundling rule change.”

Under the current arrangements the supply of energy to a consumer is bundled with
wholesale demand response. Retailers are incentivised to utilise demand response where it is
efficient to do so; however, they may opt not to if they lack the experience or the
organisational expertise to utilise wholesale demand response or do not expect to recover the
costs of engaging with a consumer to provide wholesale demand response. In addition,
retailer have other ways of managing wholesale electricity market price risks, such as
financial contracts and vertical integration.

In addition, there are challenges for third parties looking to provide wholesale demand
response. Third parties can only do so currently by either being a retailer themselves, or
having a commercial relationship with a retailer.

This recommendation would address this issue by introducing a mechanism that would
facilitate demand response from third parties in the wholesale market. This would allow
demand response providers to be recognised on an equal footing with generators in the
wholesale market.

The Commission considers that allowing third parties to sell demand response into the
wholesale market could have a number of benefits including:

« Providing consumers with greater opportunities to participate in wholesale demand
response by allowing additional parties to provide demand response and so promoting
competition for these services. This would also have the effect of potentially decreasing
prices in the wholesale market.

« Improving the reliability of the power system. In many instances, wholesale demand
response can more efficiently contribute to reliability than building new generation. this is
particularly true when a tight supply-demand balance is only forecast to occur for a short
period of time.

» Providing greater transparency of demand side participation to other market participants,
which will help market participants to make more efficient decisions in both operational
and investment time frames on both the supply and demand side of the market.

78 AEMC, Demand response mechanism and ancillary services unbundling rule change, Final determination, November 2016.
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However, there are also a number of costs or questions that are associated with this option.
These include:

« determining an appropriate baseline methodology

« risks that may be imposed on parties not participating in demand response, depending on
how the baseline was to be determined

« costs associated with system changes, including to AEMQO's settlement systems

« costs associated with installing equipment or changing systems to schedule the demand
response

« costs associated with applying this to aggregated small consumers.

In addition, a range of legal issues arise that require further consideration. These issues
include:”

« whether retail contracts for demand response might constitute financial products
« maintaining any consumer protections and associated changes to the NERL or NERR
« changes to retail Renewable Energy Certificate liability.

Given these are not insignificant issues,® the Commission considers that these issues will
need to be explored further.

However, there has been significant interest from multiple stakeholders - representing a
range of industry participants - who have noted that they intend to submit a rule change
request to the Commission to implement our a way for demand response aggregators to be
treated on equal footing with generation i.e. implement a demand response mechanism. The
Commission welcomes this - integrating demand response into the wholesale market is a
critical component of facilitating the energy sector transition and so we do not consider there
should be any delays in progressing this issue. If the Commission has not received a rule
change request from one of these stakeholders by the end of August 2018, then it will draft a
rule change request that the Energy Security Board can submit.

In addition, AEMO and ARENA will be trialling in-market demand response. The objective of
this trial is to demonstrate the potential to increase wholesale market competition by
improving access of demand-side resources to spot market pricing. Under the trial, demand
response would be provided to the spot market by the customer / aggregator which displaces
the energy which would otherwise have been provided by the marginal generator. As an in-
market trial, the majority of the revenue would be earned in the spot market, paid for by
retailers and dispersed to demand response providers through the market settlement system.

This will be beneficial since some of the policy decisions on these aspects can be tested and
informed through practical trials, rather than solely theoretical considerations. For example:

« how can the demand side best be scheduled in the wholesale market?
» which entities should be responsible for setting the baseline?

79 These legal issues are discussed in more detail in section A.7.6.
80 These issues are explored in Appendix A.
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« how would this mechanism coexist with other demand response initiatives underway and
impact on other market participants?

As such, the Commission is proposing that these in-market trials of demand response take
these considerations into account.

Retailer self-forecasting

The directions paper presented an option whereby market customers (in this section referred
to as retailers) would provide forecasts of their own load to AEMO to be used in place of
centralised forecasts in the short-term (i.e. ST-PASA, pre-dispatch and dispatch).

The Commission has progressed its thinking on this is option and finds that:

«  On the matter of retailer self-forecasting, this approach should not be pursued at the
current time. Rather, issues associated with DER visibility should be pursued through
ongoing AEMC and AEMO projects, and other industry initiatives.

The Commission’s rationale and analysis on this matter are set out below.

Potential rationale for this option

The rationale for such a major change in the context of this reliability review would be to
achieve greater visibility over the operation of distributed energy resources (including
demand response) in order to improve forecast accuracy. As discussed in Chapter 3 of this
report, forecast accuracy affects the ability of AEMO and market participants to make efficient
operational and investment decisions, such as when to prepare a unit to generate, or when
and how to intervene in the market. In turn, these decisions impact on the reliability of the
power system.

The retailer forecasting option is an alternative (or, potentially, a complement) to enhanced
obligations on DNSPs, retailers and aggregators to provide system operators with static and
dynamic data on distributed energy resources. For instance, if retailers have visibility over the
distributed energy resources that their customers have deployed, and can provide a reliable
forecast, the level of detail required to be reported to the system operator could be reduced.
This arrangement could be more efficient if retailers are able to provide a more accurate
forecast, or a similar quality forecast, at lower cost.

The Commission views this option as a stepping stone from centralised forecasting by the
system operator, to the scheduling of some portion of retailers’ loads. A possible pathway is
depicted in Figure 4.3 below.
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Figure 4.3:  Possible pathway from centralised to decentralised forecasting

Forecasting funded through Retailers appoint forecaster Retailers schedule
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AEMO forecasting own forecasts

The steps of the possible pathway are:

1. Allocating the financial responsibility for demand forecasting to retailers serving non-
scheduled load. The rationale for this is that these costs effectively represent the costs of
the non-scheduled load participating in the market. Similar to how supply side
participants cover the costs of their participation in the market (i.e. through the assembly
of trading and risk management teams, IT systems, internal governance structures), it
would be appropriate for demand side participants to face these costs directly. This
provides retailers with a sharper price signal to consider when making decisions around
how to participate in the market.

2. Allowing retailers to collectively appoint the forecast provider. In step 1, retailers directly
face the costs of demand forecasting but do not have the option to choose how or by
whom it is undertaken. This changes in step 2, allowing retailers to make the trade-off
between forecast accuracy and the cost of the forecasts being provided.

3. Retailer self-forecasting. This step involves retailers providing a forecast of their own load
to AEMO. This could provide a greater incentive for them to seek out more opportunities
to monitor and control, with consent, the load of their customers. These decisions, such
as whether to call upon demand response capability, are expressed through the load
forecast, providing useful information to AEMO and the rest of the market about the
residual load that needs to be met from other sources (or interventions).

4. Scheduling of retailer load. Once retailers have more visibility and control over customer
load then it may be feasible for them to schedule a portion of it. Scheduling allows for
more explicit participation than in step 3 as a price would be submitted for different
consumption levels and the dispatch engine would issue instructions for load to be turned
up or down in accordance with price preferences. These bids would be able to set the
spot price, unlike in step 3. At step 4 there would be an explicit two-sided market with
much more even participation by the supply and demand side participants.

The logic for retailers to provide load forecasts to AEMO is that their exposure to spot prices
already provides an incentive for retailers to produce accurate forecasts of their own. If a
retailer under forecasts, then they risk not having contracted for enough risk management
products and therefore being exposed to very high spot prices. Conversely, a retailer that
over forecasts customer load and buys too great a volume of risk management products will
also likely be at a financial disadvantage to a retailer that has forecast more accurately.
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Further, retailers are well-placed to forecast customer load as they have existing commercial
relationships with consumers and access to their data. An obligation for retailers to forecast
load could potentially provide a greater incentive for them to seek out more opportunities to
monitor and control, with consent, the load of their customers.

Network businesses may also be able to provide useful insights about the operation of
distributed energy resources, and may have entered into network support agreements in
some instances. To the extent that network businesses have access to different or more
complete data, there could be scope for retailers to access this for forecasting purposes,
subject to considerations around customer consent and privacy. This is not to preclude
networks from participating in forecasting processes in other ways — AEMO could still request
information from them directly. However, in the context of a retailer self-forecasting
obligation which leverages their existing incentives to forecast accurately, it would be logical
for retailers to decide, and put a value on, the information that network business could
potentially provide to them to improve their forecast accuracy. This could result in retailers
paying network businesses for information services, if retailers decide that the value to them
is greater than the price of it being provided.

Stakeholder views

The feedback we received on the directions paper indicated that there was only limited
stakeholder support for the option of retailer self-forecasting. The issues identified primarily
related to the scale of the change, its cost, and whether it would be an effective incentive
mechanism for retailers.

Those questioning its effectiveness cited that retailers are not the sole providers of DER
resources and demand response services; network businesses and other services providers
also provide signals to curtail load and operate DER resources such as energy storage. In
such instances, retailers may not be capable of providing an accurate forecast.

Others questioned how the price that retailers would pay, or be paid, for the differences
between forecast and actual demand values would be calculated (see options discussed in
section 4.2.3 below). The AEC noted that administrative penalties for forecast errors would
be required since the NEM does not have multiple settlement passes. It was generally
considered that retailer forecasting should only be pursued if other options to improve
forecast accuracy prove ineffective.

Commission’s analysis and findings

In response to this stakeholder feedback, the Commission considered instances in other
electricity and gas markets where retailers are required to provide forecasts of their expected
load. As identified by the AEC, this approach to forecasting is most common in markets that
have multiple settlement passes (i.e. day-ahead settlement and real-time settlement). In the
US-style ahead-market, a participant (generator or load) that does not meet its day-ahead
commitment is effectively required to buy or sell energy at the real-time price. A retailer that
overestimates its demand is required to pay the difference between the day-ahead and real-
time prices for the deviation volume, in most cases inflating the volumetric cost associated
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with serving the actual load. In this way, an ahead market explicitly values participant
forecast accuracy and cost of deviating from the day-ahead settlement quantities.

A similar approach is used in the Victorian Declared Wholesale Gas Market: participants
forecast their uncontrollable withdrawals,® which are subject to rebalancing four times over
the gas day. A participant’s deviation volume is charged at the price when the market is next
rebalanced.® Similar to the US-style ahead-market, the payments for deviations are reduced
through accurate forecasting. However, a point of difference is the frequency of the
rebalancing — gas markets can be rebalanced less frequently as gas injections and
withdrawals do not need to balance in real time.

In the absence of multiple settlement passes in the NEM, it would be necessary to take an
administrative approach whereby differences between forecast and actual volumes are
charged at a value which could be derived from the prevailing spot price. For example,
forecasting errors could be charged at a premium to the spot prices (perhaps, 120 per cent
of the spot price). Variations of this approach exist in European electricity markets, where
deviations in a participant’s net physical and financial position are charged at the balancing
energy price. Generally, such approaches are likely to be less efficient than a US-style ahead-
market due to the difficulty in designing a price signal that promotes both accurate
forecasting and efficient demand response decisions. Unlike the ahead-market, an
administrative approach would almost inevitably produce penalties that are too high in some
situations, and too low in others.

Due to the complementary reforms that would be required to implement a US-style ahead-
market, the Commission considers that implementing retailer forecasting at the current time
is unlikely to result in more efficient market outcomes than the status quo. Instead, DER
visibility, control and optimisation issues should continue to be considered through AEMO and
other AEMC projects. These include the AEMC's annual Electricity network economic
regulatory framework review, and the AEMO-ENA Open Energy Networks consultation.®

The 2018 Electricity network economic regulatory framework review final report observed
that there are opportunities for network businesses to take actions to enable DER to provide
more value to customers. The Commission considered that there are a number of ‘no regret’
first steps that distribution businesses can take now. These involve building a better
understanding the impacts of connecting higher levels of DER to their networks and the
network constraints that may emerge as a result. The 2018 final report also identified
efficient integration of DER as an area of focus for future reviews.®

A further course of action to accelerate the process identified in Figure 4.3 above could be to
move directly to the load scheduling option. This could be achieved through a rules obligation
on retailers to offer a portion of their customer demand as scheduled load that must be bid

into the market at or below the market price cap ($14,500/MWh in 2018/19). There would be

81 Uncontrollable withdrawals are the quantities of gas that participants withdraw regardless of the market price. This includes
almost all customers in the residential, commercial and industrial sectors, as well as demand from gas-fired generation.

82 AEMO, Guide to Victoria’s Declared Wholesale Gas Market, February 2012, pp. 9-12.
83 AEMO and Energy Networks Australia 2018, Open Energy Networks, consultation paper.
84 AEMC, 2018 Electricity network economic regulatory framework review, 28 June 2018 , Sydney.
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a process to determine the required quantity of scheduled load, such as calculating it as a
percentage of regional peak demand. For example, the requirement could be for every
retailer to schedule a volume of load that is equivalent to 5 per cent of their contribution to
peak demand.

It is expected that this arrangement would encourage the deployment of load control
equipment, and associated retail offerings for customers that are included in a scheduled
load tranche. As the scheduled load must be bid at or below the price cap, in extreme events
it could fail to be dispatched and would need to be curtailed (else, the market participant
would face compliance action for not complying with its dispatch instructions). So long as the
value that the scheduled load customers attribute to consuming electricity is less than the
market price cap, this option could present an efficient option for the management of
reserves under extreme conditions.®

Clearly, retailers would face costs to the extent that their existing portfolio of demand
response capacity is less than the volume required to be scheduled. New equipment would
likely need to be deployed to meet the requirements of bidding as a scheduled load. These
costs would need to be viewed in the context of the costs associated with alternative options
(i.e. the RERT) and the broader benefits possible from the more transparent participation of
demand side resources. While the Commission is not proposing that this option be
implemented at the current time as it is unlikely that the benefits would outweigh the costs,
it encourages retailers to explore ways in which that can play an increased role in the
development of the two-sided wholesale market.

FINDING

Implementing retailer forecasting at the current time is unlikely to result in more efficient
market outcomes than the status quo. instead, DER visibility, control and optimisation issues
should continue to be considered through AEMO and other AEMC projects. These include the
AEMC's annual Electricity network economic regulatory framework review, and the AEMO-ENA
Open Energy Networks consultation.

85 In practice, a customer is likely to have entered into a commercial arrangement with a retailer whereby they can be asked to
curtail, or vary in some other way, their consumption. In this way, the retailer could be seen to be making a decision about the
value of consuming, or not consuming. However, for this to be efficient, the threshold at which consumption is to be reduced
must be determined by the value that an individual consumer derives from consuming electricity.
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IMPROVING WHOLESALE MARKET OUTCOMES

The buying and selling of electricity, as well as associated financial products, via contract and
spot markets is the main mechanism through which reliability is delivered in the NEM. Market
participants make investment and operational decisions based on these market signals. Prices
in the spot and contract markets provide signals for adequate generation and demand-side
resources to be built and dispatched, as well as information about the balance of supply and
demand across different places and times.

The core objective of the existing reliability framework in the NEM is to deliver desired
reliability outcomes through market mechanisms to the largest extent possible. As the
expected supply/demand balance tightens, spot and contract prices will rise which will inform
operational decisions and provide an incentive for entry and expansion, addressing any
potential reliability problems as or before they arise.

The most critical thing to recognise is that, in the NEM, competing businesses make
investment and operational decisions since they can mitigate risks associated with these
decisions as well as have incentives to improve risk management over time. The framework
provides incentives for an efficient mix of technologies to be deployed - for example,
expectations of highly volatile supply and demand conditions translate into expectations of
highly volatile spot market prices. The degree of volatility affects the demand for and value of
hedge contracts such as caps and swaps. In turn, this provides incentives for
investment/retention of plant best able to capitalise on that volatility, such as peaking plant
and storage solutions.

Similarly, the proposed National Energy Guarantee, and in particular, the reliability
requirement of the proposed policy builds on existing spot and financial market arrangements
in the electricity market to facilitate investment in dispatchable capacity.® In other words, the
Guarantee will also contribute to improved wholesale outcomes in the NEM.

Given the importance of the wholesale market to the reliability frameworks, in this chapter
we provide an overview of how we consider that the existing wholesale market outcomes in
the NEM could be improved, in order to assist in maintaining and promoting reliability
outcomes in the NEM.

South Australian market

In the Directions Paper, the Commission noted that AEMO was in the process of identifying
the existing ahead features of the NEM that may require change and compiling evidence of
the deficiencies that it considers need to be addressed, either through targeted
improvements to existing arrangements or through a centrally facilitated ahead market
design. This is being drawn from the South Australian experience.

86 See the draft detailed design of the Guarantee here http://coagenergycouncil.gov.au/publications/energy-security-board-
%E2%80%93-draft-detailed-design-national-energy-guarantee-consultation
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Since that time, AEMO have progressed their work and presented some initial views to our
technical working group on issues they are observing in operating the South Australian
market. AEMO has observed that:

» South Australia’s network is experiencing low system strength, inertia and higher
reliability risks as synchronous generation has been displaced by renewable energy.

« Itis currently intervening frequently in South Australia by directing synchronous
generators to stay on to provide system strength. There are concerns that in the near
future AEMO might need to frequently direct plant for reliability as well.

« AEMO, via the direction process, is intervening regularly in South Australia. The direction
process can cause disruption to generators’ maintenance schedule, which could reduce
their performance quality and reliability in the long term. Having a formal market
mechanism to provide the desired outcome could potentially lead to both operational and
long-term efficiency gain. For these reasons AEMO have used this as a case study for
their work.

To date, given the system security issues of low system strength are manifesting in real-time
outcomes for the SA network, AEMO has focused on identifying and exploring these issues.
This has included summarising current technical issues with operating the transmission
network in South Australia, identifying what was involved in intervention events, investigating
the appropriate strategies to manage those issues, and evaluating the costs and risks that
may emerge from those strategies.

The AEMC looks forward to continuing to work with AEMO to investigate the issues being
observed and consider the changes to the regulatory and market arrangements that may be
necessary in both the short and then longer term that are effective and least cost and, to the
extent relevant, in other jurisdictions.

Dispatchability, flexibility and ramping

For an electricity system to work properly and contribute to reliability, supply must equal
demand plus reserves (near) instantaneously. As supply or demand changes, for example,
due to changing levels of consumption or output of generators, the rest of the system must
respond to maintain the balance of supply and demand.

Achieving a balance of supply and demand may be more challenging in the future due to an
increased penetration of variable renewable generation in the system and a more responsive
demand side of the market, as discussed in chapter 4. This is because it may result in:

» Anincreased rate of change of the supply and demand balance which the rest of the
system must respond to. For example, the sun setting across the eastern coast of
Australia may result in a relatively rapid decrease in solar PV generation at the same time
as a rise in demand in the late afternoon. The remaining generation portfolio (and
demand side participants) must collectively be able to change its output in step to
maintain a balance of supply and demand.

« A greater unpredictability in the supply and demand balance. For example, a sudden and
unexpected drop off in wind may decrease generation output, or a sudden and
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unexpected decrease in demand. Again, the remaining system must collectively be able
to change its supply and demand in response in order to maintain reliability. Some
commentators have suggested that the existing market arrangements may not address
these challenges in the future. Put another way, they have suggested that there may in
the future be insufficient dispatchable or flexible generation or load to balance supply
with demand as that balance changes unpredictably or rapidly.

Given this transition, as well as the fact that in the NEM, the 5-minute spot price provides a
signal of the value of energy during that five minute interval, in and of itself, the 5-minute
spot price provides limited indication of the value of energy in the future. This has led some
commentators to assert that there is no transparent and explicit value for reserves, flexibility
or dispatchability in the NEM, and that as a consequence these characteristics are not (or will
not be in the future) sufficiently valued or provided.

BOX 3: WHAT ARE DISPATCHABILITY AND FLEXIBILITY?

The terms ‘dispatchability’ and *flexibility” are not defined in the regulatory framework for the
NEM. Broadly:

- Dispatchability refers to sources of energy or load that can respond to instructions to
increase or decrease output or usage. Resources that are dispatchable are valuable in
that they can maintain the balance of supply and demand because their output can be
instructed to adjust in response to changing conditions.

» Flexibility refers to the ability for generation or load to respond to changes in demand
and supply in a timely manner. Resources that are more flexible are more valuable in
maintaining the balance of supply and demand because they can adjust more rapidly to
changing conditions than less flexible generators and load.

However, precisely defining dispatchability and flexibility is difficult. For example, one
generating unit may be able to adjust its output more than another over a relatively long time
period (say, 3 hours) but less over a relatively short time period (say, 5 minutes). Also, some
generators are dispatchable when they decrease their output but not when they increase
their output - how controllable must a resource be to be considered dispatchable? This
demonstrates that there are many contradictions and trade-offs that exist in these concepts.
Creating definitions of flexibility and dispatchability that do not take into account the various
trade-offs and complications is likely to result in too narrow definitions that could create
perverse incentives.

In contrast, ramping is a concept defined and used already in the NEM. The NER defines
ramp rate as: “the rate of change of active power (expressed as mw/minute) required for
dispatch”. Clearly, this is a related concept to both dispatchability and flexibility, for example:

« more flexible generators/scheduled load have a higher ramp rate than less flexible
generators/scheduled load

» generators/consumers that are not dispatchable cannot respond to instructions to change
their power output/consumption.
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Ramp rate constraints are factored into the dispatch optimisation process that is in use in
operation of the wholesale market. For example, generators can reduce their ramp rates to
reduce the possibility (or the magnitude) of an increase in output.

We have considered the above, and have three findings with respect to the value of
dispatchability, flexibility and ramping in the spot market:

1. the spot and contract markets currently provide incentives sufficient for the efficient
provision of dispatchable and flexible generation and load, in both operational and
investment timescales

2. our analysis of ramping data suggests ramping capability is sufficient now and in the
immediate future

3. ramping markets in CAISO, MISO and Eirgrid appear to have been necessary to correct
features of their market design that leads to inadequate compensation for ramping;
features that do not apply in the NEM.

However, despite these findings, we recognise there are factors outside of the spot and
contract market both inside and outside of reliability frameworks that may distort the existing
incentives. Consequently, the Commission is taking steps both as part of the AEMC's reliability
program to consider these distortions further. In particular, as noted above, AEMO and the
AEMC will continue to work together to progress consideration of issues being observed in
the South Australian market.

These findings are explored in more detail below. Appendix B provides a comprehensive
outline of the Commission’s findings.

We also note that balancing supply and demand in timescales much shorter than five minutes
is the domain of frequency control ancillary services and is not in scope of this review - we
are considering these issues through our Frequency control frameworks review. For the
purpose of this review, we are interested with the rate of change of supply (and demand) —
ramping — over time periods greater than or equal to five minutes.

Incentives for dispatchability and flexibility
Theoretical incentives for dispatchability and flexibility

We consider that dispatchability and flexibility are already sufficiently recognised and
rewarded in the spot market.

Consider what happens when there is a sudden and unexpected tightening of supply and
demand, leading to a corresponding increase in prices in the energy market. Those
generators that are able to adjust their supply upwards deliberately and quickly will be
rewarded for doing so through higher prices received for their generation output. Similarly,
those generators that are able to deliberately adjust their output down are able to avoid
incurring losses when prices suddenly and unexpectedly fall below their short run costs.
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Generators that are less flexible or cannot actively respond to changes in the spot price, at
times, stand to bear an actual or opportunity cost if they are slow moving.

These incentives in operation also flow through to efficient investment decisions.
Expectations of the market not delivering sufficient flexible or dispatchable plant will translate
into expectations of an increased frequency of high price spike events. This in turn provides
incentives for market participants to invest in flexible and dispatchable generation capacity
(or demand response) capable of taking advantage of these typically fleeting high prices.

The incentives provided through the wholesale spot market for the provision of
dispatchability and flexibility are framed by the reliability settings. Rewards for being flexible
and dispatchable are capped at the market price cap while losses for being inflexible or non-
dispatchable are capped at the market floor price.

While there is no transparent and explicit value for flexibility and dispatchability in the NEM,
binding ramp rate constraints do cause spot prices to be higher or lower than they otherwise
would be. Therefore, the lack of an explicit value for flexibility and dispatchability that is
separate from the energy price does not of itself necessarily lead to the conclusion that these
are (or will be) under-valued or underprovided.

Further, market participants take account a number of factors when making their
commitment decisions through their bids. These factors influencing unit commitment
decisions made by market participants include:

« their estimation of the likelihood of spot prices being at a variety of levels in the future
(i.e. their probability-weighted expectation of future spot prices)

« their sold contractual position and their aversion to making potentially large losses
through their contracts if not also generating when the spot price is high

« their ability to ramp generation from a variety of operating states in order to maximise
their output to capture high spot prices and minimise their generation to avoid spot prices
below their costs

« any fixed costs associated with starting and stopping units, as well as the costs
associated with running the units (for example, at minimum output).®”

These factors should lead market participants to focus further ahead than just the next five
minutes — the prospect of potential high spot prices in the future provide incentives for
market participants to structure their bids so as to commit units ahead of time and hence
provide reserves to the market. This is the case even if the market participant makes a loss
during any individual 5-minute interval (or indeed a number of successive 5-minute
intervals). This thinking is supported by our analysis on this, presented below in section
5.2.2.

As market conditions change, market participants’ probability-weighted expectations of future
spot prices change. For example, the high prevalence of variable renewable energy sources
may serve to depress spot prices at certain times. However, it will also increase the likelihood
of very high spot prices, for example, when supply provided by variable, renewable energy

87 Market participants may also factor in the prospect of being directed by AEMO, and hence receiving compensation.
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resources unexpectedly and rapidly drops off. This should influence unit commitment
decisions of other generators.

Some commentators have suggested that the unit commitment decisions taken by individual
market participants may be inefficient and that as a result, dispatch is inefficient. They
suggest that instead, unit commitment decisions should be centralised and a US-style ahead
market introduced. Our analysis as well, as feedback from stakeholders, has found that this is
not likely to be the case. This is discussed further below, and in appendix B for further
details.

All this demonstrates that the process of optimising dispatch is therefore a complex one, not
solely undertaken through the NEM dispatch engine in real time, but also by market
participants through an iterative process. It is through this iterative process that unit
commitment and dispatch optimisation occurs over time periods longer than a single five-
minute interval.

Potential practicalities that may influence the above incentives

However, despite our findings, the Commission also found a number of possible sources of
distortions to the market, including:

« An inappropriately low market price cap (or other reliability settings). This would cap the
reward for dispatchable and flexible generation in the event of price spikes resulting from
rapid or unexpected changes in supply and demand. An increased abundance of low
short run marginal cost generation may result in a decrease in typical prices, which in
turn may require a high market price cap to allow other generators to recover their costs
when price spikes occur. However, as noted above, the Reliability Panel has recently
undertaken extensive analysis of these settings and concluded that there current values
are appropriate at present.

« The relative size of generation units in comparison to regional demand. For example, in
South Australia, where demand is relatively low, an individual generating unit may be
large enough that committing the unit causes low prices and an excess of reserves
compared to efficient levels, but not committing results in insufficient levels reserves
provided to the system. This inability to “fine-tune” via unit commitment may mean that
market participants, acting on their own incentives, provide insufficient reserves.

« Interventions by the system operator in the wholesale market for reliability reasons. As
discussed in chapter 6, interventions are an appropriate last-resort mechanism to
maintain reliability. However, as also discussed in that section, the actual or prospective
changes to financial outcomes for market participants as a consequence of intervention
may serve to distort the price signals provided by the spot and contract market. This may
in turn lead to inefficient operational or investment decisions. As a result, intervention
mechanisms need to be designed to minimise distortionary effects.

« Interventions by the system operator in the wholesale market for system security
reasons.

» Uncertainty regarding emissions reduction policy, which in turn influences the market
participants’ expectations for the future need for dispatchable and flexible
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generation/load. As noted above, proposed National Energy Guarantee should provide
policy certainty regarding an emissions reduction mechanism that is effectively integrated
with the electricity market.

« Prospective investors in new generation may also be disconcerted by the increasing role
of the state and Commonwealth governments in funding, subsidising or studying the
feasibility of additional dispatchable generation capacity. Private investors may be less
inclined to invest in new generation for fear that their returns could subsequently be
truncated by government-sponsored initiatives.

« Insufficient levels of competition in the wholesale market. The final report of the ACCC's
Retail Electricity Pricing Inquiry notes that market concentration in the NEM has increased
and expresses concern that this would be significantly affecting bidding behaviour in the
NEM, which could lead to prices above efficient levels.®® The report also makes a number
of recommendations to deal with market concentration and boost competition in
generation and retail markets.®

We will be working together with AEMO to consider whether these distortions are “real” (i.e.
observed in practice), in the context of issues being observed in the South Australian market.

Analysis of ramping requirements and capability

The Commission undertook initial quantitative analysis of ramping data to examine whether,
despite the theoretical conclusions, dispatchability and flexibility are valued in the NEM.
Appendix B sets out these findings in detail. Our findings are summarised as follows:

« There is limited evidence that the increase in renewable penetration is leading to an
increase in the demand for ramping at the extremes. More importantly, there appears to
be an abundance of ramping capacity available in regions of high renewable penetration.

« It appears to follow that there is currently no shortfall, or gap in ramping capability, that
is not being met by the market.

« Our analysis also indicates that high demand for ramping (on a 5-minute basis) in South
Australia is positively correlated with high prices. Many of the extreme outcomes stem
from off-peak hot water load that occurs late at night, a phenomenon that has been
present in the South Australian market for a long time. These findings suggest the market
is already providing price signals for ramping and has been doing so for many years.

Our analysis focussed on historical outcomes. We did not attempt to predict future outcomes
but the results demonstrate that, to date, there has neither been a demonstrated shortage of
ramping in the NEM, nor is there likely to be in the near future. This is because the analysis
shows that there is surplus ramping capacity (i.e. ramping capacity is excess of what is
demanded) that currently exists in the market and so we would expect this to continue for
several years in the future.

88 ACCC, Restoring electricity affordability and Australia’s competitive advantage, Retail Electricity Pricing Inquiry—Final Report,
June 2018.

89 Ibid.
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Ramping markets overseas

Based on our analysis to date, there is likely to be adequate ramping availability. However, it
is informative to understand why overseas markets have introduced ramping products.

These overseas markets are grappling with similar issues as those being considered in this
chapter; i.e. concerns about dispatchability and flexibility in light of an increased penetration
of variable renewable generation. A number of other markets have introduced products that
explicitly reward ramping capability. The Commission has examined ramping products of
three overseas markets (California, the mid-west of the USA and Ireland) to consider whether
the problem and the product are applicable to the NEM.

The result is that the Commission does not consider the ramping products it has investigated
are appropriate for the NEM, for two reasons:

« The California and the mid-west ISOs identified the need to procure ramping products
primarily because they procure ramping capability over two dispatch intervals and this
sometimes means they have to pay generators to be constrained off in the first interval in
anticipation of future ramping requirements.

« The Irish market has a market price cap of €1,000 (~$1,500), almost an order of
magnitude less than the market price cap in the NEM ($14,500/MWh). This means that in
Ireland, generators’ weighted average expectations of future prices may be less than
those required to provide sufficient ramping capability to the system in operational and
investment timescales.

From observing markets overseas and for the purpose of this report, the Commission defines
a ramping product as an explicit product sold by a provider of ramping capability. the buyer
of a ramping product is typically the system operator. Again, by “ramping capability”, we
mean the ability to quickly and controllably adjust generation or load up and/or down over a
period of time equal to or greater than the dispatch interval (i.e. 5 minutes, in the NEM).

A ramping market is the mechanism through which ramping products are procured.

Investigation of Californian and Mid-west ramping products

The Californian energy market is operated by the California independent system operator
(CAISO). The Midcontinent Independent System Operator (MISO) is the system operator for
the electricity market in the Midwest of the United States, parts of the southern United
States, and Manitoba, Canada.

Both of these Independent System Operators (ISOs) recently introduced ramping products
(MISO in April 2016°° and CAISO in November 2016°!) to address a problem that is broadly
the same in both markets. For that reason we discuss both products together.

Appendix C.4 describes the problem and how the ramping market operates using a simple
hypothetical example. We found that, unlike the NEM, both ISOs employ a dispatch engine

90 RTO Insider, MISO seeks to Launch Ramp Product April, https://www.rtoinsider.com/miso-ramp-product-april-1-21339/, 18
January 2016.

91 CAISO, Flexible Ramping Product Uncertainty Calculation and Implementation Issues,
http://www.caiso.com/Documents/FlexibleRampingProductuncertaintyCalculationimplementationissues.pdf, 18 April 2018.
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that seeks to minimise the aggregate cost of generation over two dispatch intervals. This
means that, where it is economic to do so, ramping required for the second dispatch interval
can be procured from the first interval by constraining down non-marginal generators that
would otherwise be dispatched at maximum output and constraining up the generator at the
margin to make up the difference. This dispatch outcome provides “headroom” for the non-
marginal generators to ramp up in the subsequent interval to avoid the need to dispatch a
higher cost generator. However, constraining down those generators in merit order to boost
ramping capability in the second interval reduces the revenues those generators would have
otherwise earned in the first interval. This weakens the signal to invest in higher ramping
capability.

The rationale for this ramping product therefore does not appear relevant in the current NEM
design. It would only become relevant if the NEMDE was changed to optimise over multiple
dispatch intervals, which would require changes to the NER as well as AEMO processes.

Investigation of Irish ramping products

in 2013, Eirgrid®* undertook an exercise to model the 2020 power system with specific focus
on the likely system scarcities that would arise in the power system (reserve, inertia, reactive
power, ramping) given forecasted revenue streams of generation based on the revenue
streams available at the time (energy, capacity and ancillary services). The results of the
analysis found that there was not sufficient revenue streams or market signals available to
the overall generation portfolio to meet the system scarcities identified — of which ramping
capability was one of these scarcities.*

On this basis, Eirgrid introduced three ramping products, as outlined in Table 1.1 (below).

Table 5.1: Eirgrid ramping products

PRODUCT RAMP-UP REQUIREMENT | OUTPUT DURATION
Ramping margin 1 1 hour 2 hours
Ramping margin 2 3 hours 5 hours
Ramping margin 3 8 hours 8 hours

Ramping margin is defined by Eirgrid as the guaranteed margin that a unit provides to the
system operator at a point in time for a specific horizon and duration. Ramp-up requirements
refers to the time it takes for the ramping product to reach its required output; output
duration refers to the length of time that the output must be maintained for.** Eirgrid and
SONI (the transmission system operators for the Republic of Ireland and Northern Ireland,
respectively) procure these products. A regulated tariff is paid by them (and recovered from

92  Eirgrid is the transmission system operator for the Republic of Ireland.

93 Ibid.

94  Eirgrid, System services portfolio capability analysis, see: http://www.eirgrid.ie/site-files/library/eirGrid/Ds3-system-services-
Portfolio-Capability-analysis.pdf.
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transmission use of system charges) to all technically eligible service providers for the
quantity of the service required.

The Commission notes an important difference between the design of the island of Ireland’s
energy market in comparison to the NEM. The Irish market has a market price cap of €1,000
(~$1,500), an order of magnitude less than the market price cap in the NEM. This means
that in Ireland, generators’ weighted average expectations of future prices may be less than
those required to provide sufficient ramping capability to the system in operational and
investment timescales. As noted, the Commission’s conclusions about dispatchability and
flexibility in the NEM are predicated on the market price cap being sufficiently high to provide
sufficient incentives in operational and investment timescales.

Considering the suitability of day-ahead markets in the NEM

Another option that has been mentioned that could potentially assist with the transition
occurring in the wholesale market is the introduction of a day-ahead market. In particular,
the Finkel Review recommended that:

By mid-2018, the Australian Energy Market Operator and the Australian Energy Market
commission should assess: [...] the suitability of a ‘day-ahead” market to assist in
maintaining system reliability.

A centrally-facilitated ahead market could be designed to achieve a number of alternative
objectives. The objective of any such design focuses on how existing arrangements might
need to change, and the nature of deficiencies in the existing market in relation to each
particular objective that could be addressed. It is also important to understand what part of
the existing market design may no longer be serving its purpose, and articulating the
materiality causes of such an issue, is necessary in order to work out what is the best
solution to address the deficiencies.

What are the current ahead features in the NEM?

The NEM, despite not having a formalised day-ahead market, has many features which play a
similar role to that of a day-ahead market. These features include information that is
provided to AEMO as part of the pre-dispatch process, supported by a liquid financial
derivatives market with rebidding down to five minutes before real time. Rebidding allows
participants with the flexibility to adjust their position in response to new information as it
becomes available including changes in market conditions as well as responding to offers or
bids of other participants.

Rebidding allows participants with the flexibility to adjust their bidding position to respond to
new information as it becomes available including changes in market conditions, conditions
relating to the generating unit or its fuel supply, network constraints as well as responding to
offers or bids of other participants, as would be expected and necessary in a workably
competitive market.

The practice of rebidding reflects the iterative process undertaken where generators reflect
their intentions and physical condition of their plant through their bids. The widespread
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nature of the practice also implies that market participants continually re-optimise their own
portfolios in response to new information and reflect this through adjusting their bids.

Box 4.4 of the directions paper provided details of the incidence of rebidding in the NEM. It
showed that, while the trend in rebidding between 2007 and 2014 was downward, rebidding
was still widely used and is an important mechanism for responding to changes in
expectations and real-time events as they unfold. This allows for the most up-to-date
information to be incorporated into dispatch outcomes.

The decision to allocate to market participants both the decisions to commit units and the
associated risks was a deliberate one when the NEM was established. This was because
market participants, as described above in section 5.2 have the appropriate information and
financial incentives from the spot and contract market to make these decisions. And, as
market conditions change, unit commitment decisions of participants change to reflect these.
The historic low level of unserved energy in the NEM is evidence of this.

The above section focussed on operational decisions. However, similar arguments can be
made with regard to investment decisions. The market provides incentives for investment in
not only the correct quantity but also the appropriate type of generation capacity and
potential demand response. Commitment decisions can be influenced by the ability of plant
to ramp quickly and the costs associated with committing and de-committing units. Those
types of generators that are able to ramp quickly will incur fewer losses (or opportunity costs,
depending on their contractual position) in the event that prices are high and they are not
available, because they will be able to quickly commit. The time period over which they were
unavailable is short.

Similarly, those generators which are able to be committed at very low cost will be more
profitable than those with higher commitment costs. This in turn improves the business case
associated with investing in these types of generators, including through reducing the risk
associated with entering into contracts for a large proportion of their capacity.

The introduction of five-minute settlement will further sharpen the incentives to make
investment and operation decisions consistent with the needs of the system, while the
proposed National Energy Guarantee should provide policy certainty regarding emissions
reduction and so improve investor confidence.

What are the types of day-ahead markets?

There are a number of options for the design and implementation of day-ahead markets.
Through this Review we have considered two common designs:

« a European-style ahead market that facilitates participant-to-participant trades ahead of
real-time

« a US-style ahead market that facilitates participant-to-system operator actions as a tool
to schedule reliable operations.

The Commission considers that a European-style ahead market, or a voluntary short-term

forward market, could have benefits in the NEM, particularly for the demand-side, with this

discussed in chapter 4 and appendix A.
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In contrast, the introduction of a US-style market was found to be more complex and would
require significant consideration of the associated costs and benefits in order for it to be
considered to promote the National Electricity Objective.

Our directions paper focussed on US-style ahead markets and identified three potential
objectives this type of ahead market could be designed to achieve in order to assist with both
reliability and security outcomes in the NEM. The objective of an ahead market is important
as it will inform the design of such a market. The three objectives identified in the directions
paper were:

1. to provide market participants (both supply and demand side) with more, or better
quality, information so that they can incorporate this information into their unit
commitment and demand response decisions and bids/offers and therefore increase the
efficiency of outcomes in the NEM wholesale market, including reliability and security
outcomes.

2. to provide the system operator with more, or better quality, information so that the
system operator can use the information to manage the system in relation to reliability
and security outcomes.

3. to provide the system operator (rather than participants) with a schedule that centrally
coordinate unit commitment decisions, the intent being to increase the efficiency of
outcomes in the NEM wholesale market, including in relation to reliability and security
outcomes.

These three objectives exist on a spectrum, with the first objective being most closely aligned
with the current NEM arrangements and the third objective being the biggest departure from
the current market arrangements.

Commission’s analysis and conclusions

Appendix D details these objectives and the following analysis and conclusions more
comprehensively.

Objective 1 — providing better information to market participants

The current arrangements in the NEM provide market participants with large amounts of
information from numerous sources. In addition, there are a number of more targeted
changes that could be made to the current processes to provide the market with information.
A number of recommendations to improve information provision in the NEM are discussed in
chapter 3.

The Commission also notes that a short-term forward market, which is discussed in more
detail in Appendix A, may be an alternative to a formalised ahead market that would also
achieve the objective of providing the market with better information and price certainty.

The Commission does not consider that an ahead market with the objective of providing
market participants with greater information is required to improve reliability outcomes in the
NEM at this time. However, there may be some benefit associated with the introduction of a
voluntary, contract-based short-term forward market in the NEM. The case for a short term
forward market is discussed in more detail in Appendix A.
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Objective 2 — providing better information to the system operator

The second objective discussed in the directions paper also related to information provision
but this time it concerned the information that is provided to the system operator. This
objective is framed around facilitating transparency of information to the system operator so
that the system operator can better manage the system in respect of reliability and security.

The extent to which an ahead market could reduce the number of out-of-market actions by
the system operator is not clear at this stage. A number of potential deficiencies with, or
required improvements to, the current market design would need to be identified to provide
evidence to support this claim. These would include:

« The current pre-dispatch process does not provide credible information to the system
operator.

« The system operator does not have sufficient information to operate the market without
relying on out-of-market directions to an inefficient degree.

» The system operator has insufficient tools available to it in advance of dispatch to
maintain reliability, but more likely security, to an acceptable level.

AEMO and the AEMC will continue to work together on identifying potential deficiencies with,
or required improvements to, the current arrangements — particularly in relation to security
issues.

It does not appear appropriate that an ahead market that is designed to provide better
information to the system operator is required for reliability reasons based on the information
available to the Commission. However, it may be the case that such an ahead market may
provide some system security benefits. The Commission acknowledges that work is currently
underway by AEMO and the AEMC to identify deficiencies with the current NEM
arrangements, in relation to both system security and reliability.

In addition, chapter 3 recommends a number of changes to the current arrangements for
information provision in the NEM.

Obijective 3 - centralised unit commitment:

Appendix B discusses the process currently used in the NEM, whereby each market
participant makes their own unit commitment decisions. This section focuses on the third
objective of an ahead market (as discussed in the directions paper) which was to move from
commitment by market participants to unit commitment by the system operator.

An ahead market designed to achieve objective three would be the largest departure from
the current NEM arrangements. A centralised commitment model, by definition, requires the
system operator to take a view about the future and commit units on this basis. The risk of
centralised unit commitment decisions taken by the system operator would likely be borne by
all market participants (for example through “make whole” uplift payments for generators
committed by the system operator but not required with the benefit of hindsight) and
ultimately by customers.

The Commission agrees with stakeholder comments that moving responsibility for unit
commitment decisions from market participants to the system operator is not appropriate in
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the NEM to assist with reliability, consistent with the Finkel Panel recommendation on this.
There are a number of reasons for this.

The first reason relates to the information available to different parties in advance of
dispatch. Although the system operator has a whole-of-system view, it does not have
sufficiently up-to-date or granular information on conditions at the individual plant level. It
would be very difficult and costly for market participants to provide this information to the
system operator in real time. Submissions from stakeholders did not identify any fundamental
problems with information provision or the iterative process for making unit commitment
decisions that currently exists in the NEM.

Second, as explained in chapter 2 the design and architecture of the NEM rests on
commitment decision making by market participants. The risks and costs associated with unit
commitment decisions are most appropriately placed on market participants. This is because
market participants have strong incentives to maximise their individual profits and therefore
efficiently manage these costs and risks. Financial incentives are likely to provide the most
robust and transparent driver for efficient decision making. Efficient outcomes can best be
promoted by aligning the commercial incentives on businesses with the interests of
consumers.

Third, the introduction of centralised unit commitment would impose large costs on the
market since it is a significant departure from the current market design. The process of
decentralised unit commitment is discussed in more detail in Appendix B and the centralised
commitment is discussed in more detail above. It is clear from these discussions that there is
a large difference, both practically and philosophically, between decentralised unit
commitment by market participants and centralised unit commitment by the system operator.

Given these reasons, based on what is known to the Commission at the time of this report, a
move to an ahead market with unit commitment by the system operator is not suitable for
the NEM at this time to assist with reliability outcomes. Such a change is unlikely to be in the
long-term interests of consumers and therefore does not meet the NEO.

However, the Commission acknowledges that work is currently underway to identify
deficiencies with the current NEM arrangements, in relation to both system security and
reliability. While it is not clear that an ahead market with centralised unit commitment would
be beneficial from a reliability perspective it could - at some point in the future - provide
some system security benefits.

Given the number of changes that would be required in advance of an ahead market with
centralised unit commitment providing any demonstrable system security benefits, the
introduction of an ahead market of this kind is unlikely to meet the NEO for many years.
Further, as noted above, any potential system security benefits associated with the
introduction of an ahead market would need to be carefully assessed against the associated
costs, which are likely to be substantial.

FINDING
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A move to an ahead market with centralised unit commitment is not suitable for the NEM at
this time to assist with reliability outcomes. Such a change is unlikely to be in the long-term
interests of consumers and so therefore does not meet the National Electricity Objective.

Self-forecasting by wind and solar generators

The Commission has considered the issue of self-forecasting by wind and solar generation
operators as an initiative that could improve forecast accuracy. Improved accuracy would
allow market participants and the system operator to make more efficient operational
decisions, promoting reliability outcomes in the NEM.

AEMO and ARENA are conducting a trial whereby operators of utility-scale wind and solar
generation will be able to provide a forecast of their expected output for the upcoming
dispatch interval — see the box below.

BOX 4: AEMO-ARENA WIND AND SOLAR SELF-FORECASTING TRIAL

AEMO currently uses the Australian Solar Energy Forecasting Systems (ASEFS) and the
Australian Wind Energy Forecasting Systems (AWEFS) to forecast the potential output of wind
and solar generation. These systems cover the forecasting timeframe from five minutes to
two years. The output from these systems are inputs into the unconstrained intermittent
generation forecast (UIGF) with this used (amongst other things) in dispatch, pre-dispatch
and short-term PASA.

AEMO and ARENA are collaborating on a project to enable self-forecasting by utility-scale
wind and solar projects on a voluntary basis. The Commission understands that from mid-
2018, operators of wind and solar generators will be able to provide an output forecast for
the upcoming dispatch interval. So long as the self-forecast satisfies a series of validation
checks, it will take precedent over AEMO’s UIGF. The Commission understands that
participants often have the capability to forecast more accurately than AWEFS by factoring in
the operational status of individual turbines and ambient conditions that AWEFS does not
reflect.

Self-forecasting could have benefits for reliability if wind and solar operators are able to
outperform the central forecast in the hours ahead time frame. For example, if a decrease in
regional wind output is anticipated more accurately and further in advance, other generators
which may require time to organise fuel supplies and synchronise with the grid are more
likely to be available to generate while the wind is not blowing.

The directions paper sought feedback on whether the rules should include an obligation on
the operators of wind and solar generation to provide self-forecasts of their expected output.

The submissions received on the directions paper indicated that there is broad support for
the self-forecasting trials that AEMO and ARENA are conducting. Several stakeholders
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thought that non-scheduled generation should also be eligible for self-forecasting.”® There
was a general view that changes to the rules should only be considered once the trials have
concluded, and that if this does become a feature of the rules it should be on an opt-in basis.
Some questioned the lack of regulation around the self-forecasts® and suggested that there
may be the potential to manipulate pricing outcomes by generators under forecasting to
inflate the spot price.”’

The Commission agrees that the AEMO-ARENA trials will inform possible changes to the NER,
so it is appropriate to wait for the results to be known. The Commission understands that the
ARENA-funded projects assessing market and financial benefits are expected to run until late
2019. So that conclusions can be drawn on potential benefits for reliability, it is important
that the trials consider the ability of wind and solar generation operators to outperform
centralised forecasting in the hours ahead of dispatch since it is this time horizon that is
important for making decisions that affect reliability outcomes. It would be advantageous for
this study to consider the ability to outperform under a range of weather and power system
conditions. An important aspect of ARENA funded trials is the knowledge sharing
components, it will be important for learnings to be shared in a timely manner in order to
appropriately inform rules development in this space.

The Commission also considers that there would be value in allowing non-scheduled wind
and solar generators to participate in the self-forecasting trial. Although the benefits of self-
forecasting for operators of non-scheduled generation are likely less than for semi-scheduled
generation as they are not subject to being constrained down, some may still be able to
derive a private benefit through improved contribution factors in the FCAS causer pays
regime. Where this occurs, there would also be the opportunity for a wider system benefit
from improved forecast accuracy.

On the issue of regulating self-forecasts, the Commission considers that this question will be
addressed if there is a rule change request resulting from the trials. In the interim, the
potential for spot price manipulation appears to be mitigated by two factors:

1. AEMO intends to apply a series of checks when assessing the suitability of participant
self-forecasts for use as UIGFs in dispatch. AEMO is currently consulting on a process that
includes an initial assessment before a participant’s self-forecast is first used in dispatch,
and an ongoing process to assess forecast performance on a weekly basis. At each stage,
it is proposed that the self-forecast will have to out-perform the corresponding forecast
produced by AWEFS or ASEFS, else the centralised forecast will continue to be used.®®

2. The risk of a semi-scheduled generator being capped at an output level below its full
potential. If a semi-scheduled wind or solar operator deliberately under forecasts its
potential output, it risks being capped at this output level if a constraint is applied by the
central dispatch engine.

95 ERM Power, Infigen Energy.

96 Bids and offers submitted by scheduled generators, semi-scheduled generators and scheduled loads are prohibited from being
false or misleading under clause 3.8.22A of the NER. This is civil penalty provision.

97 AGL Energy, Major Energy Users.
98 AEMO, (Draft) Semi-Scheduled Generation Self-Forecast - Assessment Procedure, July 2018.
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The Commission considers that the potential for price manipulation should be evaluated
during the AEMO-ARENA trials to aid in the identification of an appropriate regulatory
mechanism for self-forecasting.

RECOMMENDATION 3: SELF-FORECASTING BY WIND AND SOLAR GENERATORS

» ARENA is encouraged to continue to develop trials for projects that explore the potential
for forecast improvements in the hours ahead of dispatch, and to share the learnings of
these projects in a timely manner through existing knowledge sharing arrangements,
including with the Commission.

« AEMO should consider providing the functionality for non-scheduled generators to
participate in the existing trial that is available to semi-scheduled generators. AEMO
should also seek to identify an appropriate regulatory arrangement to govern the
provision of self-forecasts from all generators involved in the trial.

Health of the contract market

A liquid contract market provides longer-term price signals for market participants to make
efficient investment, retirement and operational decisions by providing information on
expected future market prices as well as providing a mechanism through which new
generation can be financed. The contract market also provides a mechanism for retailers and
other market participants to manage exposure to wholesale price volatility and uncertainty
associated with the wholesale spot market options. By providing options for greater certainty
for retailers, generators, major industry and some consumers of electricity, the contract
market is a vital element of the wholesale market for supporting efficient investment and
operation over time.

With increasing levels of variable renewable generation in the NEM, the contracting needs of
participants buying the electrical output from these intermittent sources is adapting and
changing to reflect and manage the risks associated with the uncertain nature of this
generation.

Relationship between contracts and reliability

All electricity traded in the NEM must be settled through the spot market (known as a gross
pool) and the variability of demand and supply conditions results in fluctuations in spot
prices, which presently can range from a market price cap of $14,500/MWh to the market
floor price of -$1,000/MWh.

Both buyers and sellers appreciate that large swings in spot prices have a similar but
opposite effect on their costs and revenue and, consequently, their profits and share price.
This encourages both buyers and sellers to agree to contracts that convert volatile spot
revenues and costs for more certain cashflows or to help underwrite further investment in
both generation and retail assets (vertical integration).
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Contracts increase certainty for participants and incentivise generators to be available when
needed by the market to support their contract positions. For example, if a generator sells a
hedge or cap contract for a fixed quantity then, at times when the market signals a need for
more supply by the price approaching the market price cap, the generator faces a high
penalty for not generating the quantity specified in its contract.

The above discussion demonstrates the role that the contract market plays in the short-term,
over operational timescales. The contract market also plays an important role over the longer
term, supporting reliability by:

« providing market participants signals of market expectations of future spot prices (a
forward price curve), which supports investment and retirement decisions

« lowering the cost of financing of investment in generation capacity, which lowers the cost
of achieving efficient levels of reliability

« underwriting retailers’ fixed-price offers to end-consumers, such as households and small
businesses.

However, the contract market must be relatively liquid to provide confidence to investors and
traders of its credibility and to support the reliability benefits described. A liquid market
reduces the cost to traders of adjusting their positions to take advantage of new information,
which increases willingness to trade and provides investors more confidence in the forward
prices signalled by trades.

Contract trading data

There are two common ways in which contracts are traded in the NEM:

«  Over-the-counter (OTC) contracts are a direct agreement between two parties and as
such allow a high level of flexibility in the terms of the arrangement. However, because
they are based on bilateral arrangements, they are not transparent. AFMA used to
undertake a survey of OTC contracts, which was discontinued in 2015, which provided
some transparency of these contracts. We understand that AFMA is restarting its survey
shortly.

« The Sydney Futures Exchange, operated by the ASX, is a common exchange where
participants trade in a number of standardised futures products. Trade is anonymous and
risk is managed through a mark-to-market process. Since this trade of standardised
products, there is transparency of these trades.

In response to the issues paper, stakeholders expressed concerns about the ongoing health
of the contract market and AEMO and the Grattan Institute provided charts as evidence so
we interrogated trading data ourselves. The two charts the Grattan Institute presented®
were based on AFMA surveys that were discontinued in 2015 and showed:

» Annual volume of electricity traded as a share of regional consumption from 2003-04 to
2014-15.

99 Grattan Institute, Next generation: the long-term future of the National Electricity Market, https://grattan.edu.au/report/next-
generation-the-long-term-future-of-the-national-electricity-market/, September 2017, pgs 20-21.
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« Annual percentage of megawatt hours under contracts of 1 year or less from 2010-11 to
2014-15.

AEMO presented an annual ASX Cleared Volumes from 2003-2016.%

As noted above, since the AFMA survey was discontinued the only way to analyse up-to-date
information on contract trading is to look at ASX data. For the interim report, we attempted
to reproduce these charts using ASX base futures trading data to see if we could get similar
results and to bring the data up to date. Appendix C contains an updated version of charts
5.4-5.6 from the interim report.

This view of a subset of data (i.e. from the ASX) - given it is a subset of data we would
hesitate on drawing strong conclusions from it. However, this data does not support a
significant cause for concern from a reliability perspective:

« Despite the decline since those highs in the first quarter of 2011 and 2012, recent levels
of trading do not appear to be of significant concern, nor obviously trending downwards.

« In the regions, base futures:
e continue to be thinly traded in South Australia
e show signs of recovery after a period of decline in New South Wales
e are trading at relatively healthy levels in Queensland and especially in Victoria.

The ACCC, in the final report of its Retail Electricity Pricing Inquiry, makes similar findings.!%*
However, the ACCC’s access to OTC trading data from its own retailer survey suggests this
form of trading was at a low ebb in the last year of trading reported by AFMA (2014-15) and
has bounced back considerably in the last two years.!* This means our reporting of ASX
trading tends to overplay indications about decreased trading.

It is therefore likely that the updated chart of percentage of long traded (over one year) base
futures (Figure C.3 in appendix C), which shows a notable decline in trading, might also be of
less concern if OTC trading has increased in the last two years.

The Commission notes the ACCC's access to both OTC and ASX contract trading has provided
it with insights that has led it to recommend (recommendation 6) to improve access to
trading of OTC data beyond that provided by AFMA.!® However, it also recommended
introducing market making obligations in South Australia to require large, vertically integrated
retailers to make offers to buy and sell specific hedge contracts each day, in order to boost
hedge market activity (recommendation 7).1*

Therefore, while we find the data we have access to insufficient to make a recommendation
from a reliability perspective, our findings support the case for working to improve the
transparency of the contract market (see section 3.3).

100 AEMO, Submission on the issues paper, p. 5.

101 ACCC, Restoring electricity affordability and Australia’s competitive advantage, Retail Electricity Pricing Inquiry—Final Report, June
2018, Figure 5.3, p. 114.

102 Ibid. table 5.2, p. 116.
103 1Ibid. p. 122.
104 1Ibid. p. 130.
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Impact of the proposed National Energy Guarantee

The ESB’s detailed design consultation paper was published on 15 June 2018. The proposed
Guarantee builds on existing spot and financial market arrangements in the electricity market
to facilitate investment in dispatchable capacity. The ESB considers that the Guarantee should
result in an increase in the proportion of generation capacity contracted and could incentivise
investment in low cost dispatchable resources, which may include intermittent renewables
‘firming up’ their capacity. This could enable renewable generators to supply firm-capacity
contracts such as swaps and caps and compete with existing dispatchable capacity,
increasing contract supply and liquidity and lowering contract prices.

Further signs of market adaptation

We have seen the contract market adapting to the transformation that is currently occur.
Businesses and governments are contemplating or moving to take advantage of opportunities
that the transition creates - see below.

Snowy 2.0

On 16 March 2017, Snowy Hydro announced its proposal to carry out a feasibility study into
the expansion of the pumped hydro-electric storage in the Snowy Mountains Scheme, also
known as the Snowy 2.0 project. Snowy 2.0 is a pumped hydro project that will add an extra
2,000 MW of generating capacity and about 350,000 megawatt hours of energy storage to
the existing Snowy hydro scheme. As its webpage says:'®

“Snowy 2.0 will act like a giant battery, storing water which can be used as energy at
times of high energy demand. As the economy decarbonises we are seeing more
intermittent sources of electricity generation (like wind and solar) added to the energy
mix while coal fired generation is retiring. This change in the energy market will make
large-scale storage projects like Snowy 2.0 critical.”

The Tesla battery in South Australia

The Hornsdale power reserve is a South Australian Government project to construct 100
MW/129 MWh lithium battery provided by Tesla at Neoen’s 309 MW Hornsdale Wind Farm in
South Australia. While ostensibly to provide reliability services:%

“A portion of the battery will also be dedicated to trading on the electricity market. This
capacity will be used to store power from the Hornsdale Wind Farm when demand is low and
dispatch it when demand is high, reducing the need for expensive gas ‘peaking plants’ and
placing downward pressure on power prices for South Australian consumers.”

Origin-Tempus flexible energy demand trial

On 11 October 2017, Origin announced it was working with UK-based startup Tempus Energy,
which is part of the global Free Electrons accelerator co-founded by Origin and seven other

105 Snowy Hydro, Snowy 2.0 webpage, http://www.snowyhydro.com.au/our-scheme/snowy20/, accessed on 20 November 2017.

106 HPR, Hornsdale power reserve overview webpage, http://hornsdalepowerreserve.com.au/overview/, accessed on 20 November
2017.
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utilities from around the world. According to Origin, “during the trial, Origin will use Tempus
Energy’s demand-side management platform to shift non-time critical load into cheaper
periods or when renewables are plentiful, and test the potential savings that could be
unlocked for the customer”. It says the “technology can also help overcome the intermittency
challenges of renewables, by helping energy to be used more efficiently and effectively”.%’

EnergyAustralia seawater pumped hydro energy storage feasibility study

In early 2017, EnergyAustralia and its Consortium partners Arup Group and Melbourne
Energy Institute were awarded $453,000 by the Australian Renewable Energy Agency
(ARENA) to partially fund a feasibility study for a new pumped hydro energy storage project
using sea water. The potential site is located at Cultana on the Spencer Gulf near Port
Augusta in South Australia.’® EnergyAustralia note the “core business model” for a storage
asset like Cultana is “to maximise the arbitrage between buying energy when the price is low
and selling it when the price is high”.1®

Lincoln Gap

Lincoln Gap Wind Farm is a 212 MW wind farm project with 10 MW grid scale battery
storage, under development by Nexif Energy Australia Pty Ltd, located near Port August in
South Australia. The project reached financial close in November 2017, with commissioning
scheduled for late 2018.11°

The CEFC committed $150 million in debt finance to stage one of the Lincoln Gap wind farm.
The project is the first in Australia to secure debt finance for a grid connected large-scale
battery component, on a non-subsidised basis. Nexif Energy Australia note that “with the
scalable battery storage at Lincoln Gap we will be able to offer more flexibility to the national
grid and improve the reliability of the system”.!!!

We have also noted the following examples of new contracts for firming wind and solar
generation.

AGL dispatch firming financial product

AGL launched a new product that would provide “an opportunity to bundle a firm and
dispatchable energy source such as gas peaking generation with a non-dispatchable source
such as wind, allowing wind to be a part of the contract market”.!*?

ERM Power solar risk management product

107 Origin, Media centre webpage, https://www.originenergy.com.au/about/investors-media/media-centre/origin-to-trial-
demandmanagement-with-large-customers.html, accessed 20 November 2017.

108 EnergyAustralia, Cultana pumped hydro project webpage, https://www.energyaustralia.com.au/about-us/energy-
generation/energy-projects/pumped-hydro, accessed on 22 November 2017.

109 EnergyAustralia, Cultana pumped hydro project, Knowledge sharing report, September 2017, p. 20.

110 Lincoln Gap Wind Farm, About the project webpage, http://lincolngapwindfarm.com.au/about-the-project/, accessed on 12 June
2018.

111 Ecogeneration, http://www.ecogeneration.com.au/sa-wind-storage-project-wins-150m-cefc-debt-funding/, accessed on 12 June
2018.

112 AGL, Making wind energy dispatchable energy, AGL Energy Sustainability Blog — Corporate,
http://aglblog.com.au/2018/04/making-wind-energy-dispatchable-energy/, 6 April 2018, accessed on 12 June 2018.
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ERM Power launched a solar risk management product “to help manage the risks of
intermittent generation”.!** WattClarity published an article!** that explains the product in
more detail.

These are all encouraging signs the market is adapting to take advantage of the
opportunities created by the transition of the generation fleet.

Further, the Commission acknowledges that the ESB’s design of the NEG is expected to
encourage greater contracting to support higher levels of reliability in the NEM.

113 LinkedIn, ERM Power’s New Solar Risk Management Product, Post by David Guiver (Executive General Manager Trading at ERM
Power), https://www.linkedin.com/pulse/erm-powers-new-solar-risk-management-product-david-guiver/, 23 April 2018, accessed

12 June 2018.
114 WattClarity, New hedging options emerge in the NEM and the energy transition accelerates,

http://www.wattclarity.com.au/2018/06/new-hedging-options-emerge-in-the-nem-as-the-energy-transition-accelerates/, accessed

14 June 2018.
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INTERVENTIONS

Introduction

This chapter discusses the intervention aspects of the National Electricity Market (NEM)
reliability framework. In the review’s directions paper (April 2018), the Commission outlined
that this final report would present views on the interventions mechanisms in the reliability
framework. This chapter examines these mechanisms chiefly from the perspective of power
system reliability - although the interactions with system security are considered as well.

The chapter discusses:

« The purpose, types and sequencing of intervention mechanisms.

« Key aspects of the Reliability and Emergency Reserve Trader (the RERT), directions and
instructions.

» How intervention mechanisms interact in the long-term.
» Intervention pricing in practice.

« Recent issues with intervention pricing.

«  Compensation following intervention events.

» Transparency of the compensation process.

The reliability framework, which includes the reliability settings such as the market price cap,
is designed to deliver reliability consistent with the level of the reliability standard. However
in operating the power system AEMO is expected to try to avoid any unserved energy (i.e.
load shedding) in real time,'** including by using the intervention mechanisms available to it
if necessary.

Overview of interventions
The purpose of interventions

As discussed in chapter 2, reliability in the NEM is largely driven through the market
responding to information provided about the need for resources. If the market fails to
respond to the information, AEMO's next step is generally to engage in informal negotiations
with market participants to alleviate any supply shortfalls.!*® Furthermore, AEMO can use
network support and control ancillary services to the extent that the projected reserve
shortfall is affected by a network limitation that can be addressed by such services.''” If
those options fail, AEMO may have no other choice but to intervene in the market more
directly.

Therefore, intervention mechanisms are a key aspect of the current reliability framework.
They enable AEMO to deal with actual or potential supply shortages (of varying degrees of
severity) by intervening in the market in certain limited circumstances. Intervention

115 See Clause 4.2.7 of the NER — AEMO is required to keep the system operating to a reliable operating state which implies no
unserved energy.

116 Under Clause 4.8.5A(d) of the NER.
117 Clause 3.11.5 of the NER.
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mechanisms are ‘last resort’ powers. The fact that they are a last resort power is an attribute
of the current framework strongly supported by stakeholders in submissions to this review.'®
AEMO may only deploy intervention tools in the event that wholesale and contract market
price signals, AEMO's information disclosure processes and its informal negotiations with
market participants fail to elicit the outcomes needed to alleviate the projected or actual,
reserve shortfalls.!'® 120

From an economic perspective, the purpose of intervention mechanisms in the NEM’s
reliability framework is to bring about, in certain circumstances, a reliability outcome contrary
to that which would have occurred through the market process. An independent report
recently described the purpose of interventions as follows:!*

“[I]n some circumstances, the market may be unable to deliver an acceptable
outcome. At times of scarcity, a decision that is economic for a single generator or load
may lead to an outcome that is not optimal for the entire power system. The
consequences of an insecure or unreliable system are so severe that the system
operator is given the power to override the market outcome — to intervene in the
market.”

The reliability framework establishes that to meet the reliability standard and so deliver an
acceptable level of reliability AEMO may make a decision to intervene in the wholesale
market. However, such decisions require careful consideration as to the flow-on effects for
investment signals and investor confidence.

Intervention mechanisms are an acknowledged and important feature of the market design.
Given the changes in the generation mix over the past years and the increasing challenges
this has created for the system operator, the use of interventions has increased relative to
the past. This has increased the spotlight on them - for their suitability and the frequency of
their application and use. Intervention mechanisms are being applied in a range of scenarios
to address a range of problems, some for which these mechanisms are not suited.

These mechanisms are not without cost. For example, for the 2017/18 summer AEMO
estimates that the total cost of having the RERT on call and activated twice (168.5MW
activated in total) was $51.26 million. This cost includes availability payments (i.e. payments
for out of market generation/demand response being available regardless of whether or not
an event occurs as well as other payments, including activation payments).'? The costs of
interventions are ultimately borne by consumers.

118 See for example the following submissions to the interim report: AGL, Energy Networks Australia, Hydro Tasmania, Flow Power.
119 1In the case of the RERT, this is generally to alleviate an identification of a breach of the reliability standard, i.e. if AEMO identifies
that expected unserved energy is higher than 0.002 per cent.

120 See clause 3.8.14 of the NER, which requires that submitted dispatch bids and offers be dispatched prior to the exercise of the
RERT or implementation of further corrective actions. Furthermore, AEMO can use network support and control ancillary services
to the extent that the projected reserve shortfall is affected by a network limitation that can be addressed by such services.

121 SW Advisory & Endgame Economics, Review of Intervention Pricing - Final Report prepared for AEMO, 4 October 2017. This is
available at https://www.aemo.com.au/Stakeholder-Consultation/Industry-forums-and-working-groups/Other-
meetings/Intervention-Pricing-Working-Group in the meeting pack for Meeting 1.

122 AEMO, Summer 2017-18 operations review, May 2018, p. 5 and 32. Available at https://www.aemo.com.au/-
/media/Files/Media_Centre/2018/Summer-2017-18-operations-review.pdf
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Because of potential consumer cost impacts and the inherent interference with normal
market functioning, the regulatory arrangements limit AEMO’s powers to use interventions.
For example, the RERT may only be used if AEMO identifies a breach or potential breach of
the reliability standard, or for power system security reasons. Additionally, there may be
times when AEMO has no choice operationally and/or legally but to require involuntary load
shedding'?® to maintain the secure power system.!** As established in the NER power system
security must always take precedence over reliability — the power system is only allowed to
operate in an insecure state for 30 minutes, so as not to risk an uncontrolled power system
outcome following a credible contingency event.

AEMO has submitted a rule change request to the AEMC to amend the NER in regards to
enhancing the RERT.'?® The Commission is exploring the potential improvements to the RERT
that are within the scope of that rule change request, through the rule change process rather
than through this review. We published a consultation paper on 21 June 2018 and are
seeking stakeholder input (closing 26 July 2018). The discussion in this chapter therefore
does not cover in detail the issues that may be considered through the rule change.

It will be important to consider the other intervention mechanisms (instructions and
directions) alongside our consideration of the RERT. The order in which the three
interventions mechanisms are used must deliver the lowest cost outcome for consumers. The
NER provides some guidance on this issue but considering the interventions framework as a
whole - reviewing the intervention mechanisms alongside the enhanced RERT rule change -
allows this to happen.

Three mechanisms are available to the system operator

Under the NER, there are three key intervention mechanisms related to reliability.!*® These
tools are also used to maintain or re-establish power system security. This is important
because if the lack of supply to meet demand is allowed to continue an insecure power
system will almost always be the result. In brief the three mechanisms are:

» The Reliability and Emergency Reserve Trader (RERT) — This allows AEMO to
contract for (or ‘lock-in") reserves ahead of a period when reserves are projected to be
insufficient to meet the reliability standard.'®” At present AEMO can contract for reserves
from 3 hours to nine months ahead of the projected shortfall.}*® AEMO can dispatch these

123 Clauses 3.8.14(c) and 4.8.9 of the NER.
124 Clauses 4.2.6 and 4.3.1 of the NER.

125 See https://www.aemc.gov.au/rule-changes/enhancement-reliability-and-emergency-reserve-trader . Additionally, the Commission
recently has made a determination to reinstatement the long notice RERT i.e. have a procurement lead time of nine months for
the RERT - see https://www.aemc.gov.au/rule-changes/reinstatement-long-notice-reliability-and-emergency-reserve-trader

126 In regards to the level of reliability supplied by the generation and interconnection assets. Also, a distinction is being drawn for
the purposes of the discussion in this chapter between the general term of intervention mechanism and the legal definition of
AEMO intervention event as defined in Chapter 10 of the rules. An ‘AEMO intervention event’ encompasses the RERT and
directions, but not instructions. The term ‘AEMO intervention event’ is used in the rules with respect to intervention pricing and
compensation, which apply jointly to directions and the RERT.

127 And where practicable for the maintenance of power system security. Clause 3.20.2 of the NER. See also section 7 of the RERT
guidelines developed and published by the Reliability Panel under clause 3.20.8 of the NER.

128 On 21 June 2018, the Commission made a final rule which promotes reliability in the NEM by increasing the lead time available
for AEMO to procure out-of-market reserves through the RERT, to nine months ahead of a projected shortfall. This effectively
reinstates what was known as the long-notice RERT. For more information see https://www.aemc.gov.au/rule-
changes/reinstatement-long-notice-reliability-and-emergency-reserve-trader
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reserves in an operational time to ensure reliability of supply and maintain power system
security, where practicable.'® The RERT involves procuring generation and demand
response capacity additional to that available through the wholesale market. AEMO may
contract only with resources that are ‘out-of-market’.!3* Examples include a back-up diesel
generator (e.g. kept by a hospital) or emergency demand response.

« Directions — If there is a risk to the secure or reliable operation of the power system,
AEMO can require:

e ascheduled generator (including batteries >5MW), a semi-scheduled generator (such
as a 150MW wind farm), or non-scheduled market generator (for example a 10MW
wind farm supplying the wholesale market) to increase (or decrease) their output

e ascheduled load to decrease (or increase) consumption

e unless (in the Registered Participant’s reasonable opinion) it would be a hazard to
public safety, materially risk damaging equipment or contravene any other law.! For
instance, a direction could involve AEMO directing a generator to cancel a
maintenance activity and return to service as soon as possible.!*

Directions may also apply to market network service providers (currently only Basslink).!*
For the direction to be effective, the directed plant must have enough time to ‘start up’
and/or increase its output (‘ramp up’).

« Instructions - If there is a risk to the secure or reliable operation of the power system,
AEMO can require a large energy user to temporarily disconnect its load or reduce
demand.®** AEMO may also instruct a network service provider to shed and restore load
consistent with schedules provided by the relevant state government.'*® Instructions refer
to all remaining registered participants that cannot be subject to a direction (i.e. not
scheduled plant or a market generating unit).

In addition to the NEM intervention mechanisms, each NEM jurisdiction has broad emergency
powers granting relevant Ministers the ability to issue directions to respond to energy supply
emergencies. Such powers extend to issuing directions relating to the use or supply of

129 Clause 3.20.7(a) of the NER.

130 The definition of out-of-market is being considered through the Enhancement to the RERT rule change request.
131 Clause 4.8.9(c) of the NER. See also footnote 15.

132 1If that generator is a scheduled plant or market generating unit.

133 Clause 4.8.9(a). A direction can be issued in relation to scheduled plant or a market generating unit. A scheduled plant is defined
in the rules as ‘a scheduled generating unit, a semi-scheduled generating unit, a scheduled network service or a scheduled load
classified by or in respect to that Registered Participant in accordance with Chapter 2. It is current AEMO policy for a battery
>5MW to be registered as a scheduled generating unit, and therefore a battery >5MW could be directed as scheduled plant. The
only currently registered market network service provider is Basslink. As at 6 June 2018, the only registered market scheduled
loads (and therefore the only scheduled loads potentially subject to a direction) were CS Energy Limited for Wivenhoe Power
Station (Queensland, 480MW total for two units), Hornsdale Power Reserve Pty Ltd (South Australia, 80 MW) and Snowy Hydro
Ltd for Tumut 3 pumps (NSW, 600MW). While it is possible for AEMO to direct a scheduled load, AEMO advises it has not
historically directed a scheduled load. Typically scheduled loads would not be consuming when prices are high. A market
generating unit is ‘a generating unit whose sent out generation is not purchased in its entirety by the Local Retailer or by a
Customer located at the same connection point and which has been classified as such in accordance with Chapter 2. This
category includes non-scheduled market generators, which as at 14 June 2018 numbered 58 generators according the AEMO’s
NEM Registration and exemption list. Current registration information sourced from
https://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Participant-information/Current-participants/Current-
registration-and-exemption-lists

134 This only applies to large users who are registered participants.

135 Clause 4.8.9(a) and 4.8.9(a1)(2).
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electricity and other energy sources, which can be exercised at the discretion of the relevant
state, or at the request of AEMO. AEMO and each of the NEM jurisdictions (excluding the
Northern Territory since it is not interconnected) also have a non-binding memorandum of
understanding detailing a process for the use of the emergency powers available to Ministers
relating to the management of emergencies relating to the power system. This agreement is
the “Memorandum of understanding on the use of emergency powers (2015)” (MOU). The
MOU also reflects the general understanding that state based emergency powers are to be
used after NEM procedures have been exercised where possible, and with co-ordination
between jurisdictions and AEMO. 3¢

The sequence of use

The NER establish a sequence for the use of the intervention mechanisms. In times of
‘supply scarcity’ after dispatching all valid bids and offers, AEMO must use its reasonable
endeavours to first exercise the RERT (if it has been procured), and then if necessary, issue
either directions or instructions.'®” The term ‘supply scarcity’ is not defined in the rules and is
used only in this specific context.'*® As such, the term is to be read with its plain meaning —
namely, periods during which there is a shortage or shortfall of supply.'*® This may include a
period during which the reliability standard may not be met. Figure 6.1 summarises the
intervention mechanisms in the reliability framework.

The NER are not clear on the priority between directions and instructions. The criterion for
triggering the use of directions and instructions is the same for each mechanism; ‘to maintain
or re-establish the power system to a secure operating state, a satisfactory operating state,
or a reliable operating state’.!*® In practice, in relation to reliability, AEMO typically has used
directions to bring additional capacity online rather than issue an instruction to shed load,
consistent with the definition of a ‘reliable operating state’.!*!

AEMO'’s obligation to follow this sequence of steps is a ‘reasonable endeavours’ obligation.
That is, AEMO will be taken to have satisfied its obligation under the clause if it can
demonstrate it has taken all action that is reasonable for it to take in the relevant
circumstance to follow the sequence under clause 3.8.14. This is in recognition that AEMO
will not always be able to achieve a reliable operating state.

136 “National electricity market — memorandum of understanding on the use of emergency powers”, November 2015 as accessed
from https://www.aemo.com.au/-/media/Files/Electricity/NEM/Emergency_Management/2016/National-Electricity-Market—
Memorandum-of-Understanding-on-the-Use-of-Emergency-Powers—April-2016.pdf on 13 June 2018, with Attachment 1
Emergency Legislation detailing a non-exhaustive list of emergency legislation relating to electricity and energy related
emergencies.

137 1In general terms, the sequence to be followed under the clause is as follows: all valid dispatch bids and offers submitted by
scheduled generators, semi-scheduled generators and market participants should be dispatched (including those priced at market
price cap); then, after all such bids and offers are exhausted, AEMO may exercise the RERT (i.e. dispatch/activate scheduled and
unscheduled reserves in accordance with r. 3.20); and finally, if necessary, implement any corrective action under clause 4.8.5B
and 4.8.9 (i.e. issue directions and clause 4.8.9 instructions).

138 That is, in regards to clause 3.8.14.
139 The term “supply” is defined under Chapter 10 of the NER as “the delivery of electricity”.
140 Under Clause 4.8.9(a)(1) of the NER.

141 The definition of a reliability operating state is discussed in section 4. AEMO publicly states that it views load shedding as an
‘absolute last resort’ — see AEMO, Summer 2017-2018 operations review, May 2018, p17 and AEMO website; AEMO Market
notifications explained — what does a ‘lack of reserve’ mean? https://www.aemo.com.au/Media-Centre/AEMO-market-
notifications-explained, accessed 14 June 2018.
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The obligation to dispatch all valid bids and offers, and to dispatch or activate reserves, is
subject to “any adjustments which may be necessary to implement action under paragraph
(c)"*? and “any plant operating restrictions associated with a relevant AEMO intervention
event”.'*®* Under clause 3.20.7 of the NER, AEMO may submit, update or vary dispatch bids
or offers, or change other inputs to the dispatch process, to give effect to the dispatch or
activation of reserve under a scheduled or unscheduled reserve contract. Under clause
4.8.9(h) of the NER, AEMO is similarly able to submit, update or vary dispatch bids, offers or
rebids, or change other inputs to the dispatch process, to give effect to a direction or
instruction.

Figure 6.1:  Overview of intervention mechanisms and examples
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Note: Note that, in regards to the sequencing of interventions shown in this diagram, the RERT can only be used if it has been
procured. If it has not been triggered and then procured it cannot be used and so AEMO can only use directions and
instructions.

The RERT

The RERT allows AEMO to contract for reserves (generation or demand-side capacity that is
not otherwise available to the market through any other arrangement). AEMO can use the
RERT in the event that it determines that market participants are not expected to meet the
reliability standard (i.e. when AEMO projects that unserved energy in a region is expected to
be greater than 0.002 per cent of total energy demanded in that region) and, where
practicable, to maintain power system security. The existing RERT can therefore be
considered a “strategic reserve”. Table 6.1 presents the triggers for procurement and
activation/use of the RERT.

142 Paragraph (c) refers to the implementation of “further corrective action” under clauses 4.8.5B and 4.8.9, being the
implementation of directions or instructions.

143 See clauses 3.8.14(a)(1) and (2) and 3.8.14(b)(1) and (2) of the NER.
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Table 6.1: RERT triggers

PROCUREMENT

DISPATCH

Under the NER, AEMO may determine to
enter into reserve contracts to ensure that
the reliability of supply in a region meets the
reliability standard for that region, and where
practicable, to maintain power system
security.'** AEMO’s ability to procure the
RERT is limited by a number of factors,
including that AEMO must consult with
relevant jurisdictions with respect to its
determination of whether to procure and
how much to procure.*®

The NER do not prescribe the amount that
AEMO should procure once it has identified a
potential shortfall. In relation to reliability,
the NER imply that AEMO can only procure
so much as would be reasonably necessary
to ensure the reliability standard is met (and
where practicable, to maintain power system
security).'*¢ However, the way that AEMO
operationalises the standard may influence
how much reserves it procures.

In relation to activating/dispatching the
RERT, in the first instance, AEMO must
determine the latest time for exercising the
RERT and publish a notice of any foreseeable
circumstances that may require
implementation of the RERT.*” Once such
time has arrived, the NER state that AEMO
may dispatch reserves to ensure that the
reliability of supply meets the reliability
standard, and where practicable, to maintain
power system security.*

The RERT guidelines, which are made and reviewed by the Reliability Panel, specify three
types of RERT based on how much time AEMO has to procure the RERT prior to the

projected reserve shortfalls occurring:

« long-notice RERT - between ten weeks’ and nine months’ notice of a projected reserve

shortfall

« medium-notice RERT - between ten weeks’ and one week’s notice of a projected reserve

shortfall

« short-notice RERT - between seven days’ and three hours’ notice of a projected reserve

shortfall.

Typically, AEMO sets up a RERT panel of providers for both the medium-notice and short-
notice RERT and only triggers the procurement contract when it has identified a potential

144
145
146
147
148

Clause 3.20.3(b) of the NER.

Clause 3.20.3(c) of the NER.

Clauses 3.20.2(a) and 3.20.2(b) of the NER.
Clause 4.8.5A and clause 4.8.5B of the NER
Clause 3.20.7(f) of the NER
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shortfall and after seeking offers from RERT panel members.'* There is no panel for the
long-notice RERT; rather, contracts are signed following the close of a public tender
process.'*

During periods of supply scarcity, AEMO must use its reasonable endeavours to act in
accordance with the sequence set out in section 6.2.3.

From a regulatory perspective, the RERT is a voluntary mechanism involving a tender process
and/or pre-agreed RERT panel process. It is a tool that is arranged in advance (i.e. contracts
procured and/or RERT panel established in advance) and dispatched in real or operational
timeframes.

Principles for the RERT

AEMO’s ability to determine whether to procure reserves, and its determination of the
amount of those reserves, is limited by a number of requirements.** A number of these are
also relevant to AEMO'’s ability to dispatch the RERT. Broadly speaking, they require AEMO to
seek to minimise market distortion and maximise the effectiveness of the RERT at least cost
to consumers. !>

In particular, AEMO:

o Is to ensure as far as reasonably practical the number of affected participants and the
effect on interconnector flows is minimised.>

«  When procuring or dispatching the RERT must have regard to the following principles:*>*

e Actions taken should be those which AEMO reasonably expects, acting reasonably, to
have the least distortionary effect on the operation of the market.

e Actions taken should aim to maximise the effectiveness of reserve contracts at the
least cost to end use consumers of electricity.

» Must have regard to the RERT guidelines which are made and published by the Reliability
Panel (last revised in 2018 to reflect the final rule made by the Commission to reinstate
the long-notice RERT).** These provide additional guidance with respect to AEMO taking
actions that have the least distortionary effect on the market, both in relation to the

149 AEMO has the discretion to use a tender process in addition to using panel members in the case of the medium-notice RERT.

150 For more detail on the RERT framework, such as on the operationalisation of the reliability standard, RERT procurement lead time
and contracting periods, and on history of the RERT and the RERT in practice, refer to Chapter 2 of the Commission’s
consultation paper National Electricity Amendment (Enhancement to the Reliability and Emergency Reserve Trader) Rule 2018
https://www.aemc.gov.au/sites/default/files/2018-06/Consultation%20paper_0.pdf

151 The NER provide the high-level framework within which AEMO may procure and dispatch the RERT. Rule 3.20 of the NER.
152 Clause 3.20.2(b) of the NER.

153 Clause 3.8.1(b)(11) of the NER.

154 These are termed ‘the RERT Principles’. Clause 3.20.2(a)(3) and 3.20.2(b) of the NER.

155 Clause 3.20.8 of the NER.The Guidelines must include: the information AEMO must take into account when deciding whether to
exercise the RERT; the actions that AEMO may take to be satisfied that reserves contracted under the RERT are out of market;
any additional assumptions about key parameters that AEMO must take into account in assessing cost effectiveness; and
additional forecasts that AEMO should take into account prior to exercising the RERT. Clause 3.20.8(a)(1), (3), (56) and (7) of the
NER. Reliability Panel, Reliability Standard and Settings Guidelines, 1 December 2016. Hereafter, these are referred to as the
“RERT guidelines”. As already outlined, AEMO must exercise the RERT in accordance with a number of other provisions in the
NER that relate to central dispatch and market operation, including in relation to Clause. 3.8.14 of the NER and sequencing. See
also clause 3.20.2(c) of the NER.
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short-term impact on the spot prices and the long term impact on investment signals.

They also guide AEMO as to the cost effectiveness of the RERT, and factors relevant to
the consideration of the cost effectiveness of exercising the RERT, in consultation with
relevant participating jurisdictions-

« Can only exercise the RERT in accordance with the RERT procedures, which are made
and published by AEMO.*®

Pricing under the RERT

When the RERT is activated (or when AEMO issues a direction under clause 4.8.9 - discussed
further below in section 6.4), AEMO is required to set prices to the value which AEMO, in its
reasonable opinion, considers would have applied had the RERT activation or direction not
occurred.™ This practice, known as ‘intervention pricing’, is applied whenever the RERT is
activated (whereas directions relating only to localised issues do not trigger the requirement
for intervention pricing). Intervention pricing is meant to preserve market price signals to
minimise the distortionary effect of the RERT activation or direction. Intervention pricing is
discussed further in section 6.7.

Reporting and evaluation for the RERT

There are no specific compliance provisions with respect to the RERT. However, if the RERT is
dispatched, AEMO must as soon as practicable thereafter publish a report that details matters
including:*®

» the circumstances giving rise to the need to dispatch reserves

« the basis on which it determined the latest time for that dispatch and on what basis it
determined that a market response would not have avoided the need for dispatch

« the changes in dispatch outcomes as a result of the dispatch of reserves
« the process implemented by AEMO to dispatch reserves.'*

Each year the Reliability Panel’s annual market performance review must provide
observations and commentary on the security, reliability and safety of the national electricity
market.'®® The Panel’s analysis of market performance in terms of reliability considers
amongst other elements the use of intervention mechanisms in the preceding year.

Directions

Reliability directions, the RERT and instructions were initially conceived as transitional
mechanisms with sunset clauses. However, in 2008, the Commission extended these
provisions indefinitely. In making its decision, the Commission concluded that reliability
directions were necessary as a last resort mechanism to maintain reliability of supply,

156 Clause 3.20.7(e) of the NER
157 Clause 3.9.3 of the NER
158 Clause 3.20.6(a) of the NER

159 The remainder of clause 3.20.6 of the NER requires AEMO to provide more information to the market, including reporting on the
cost and recovery of the cost of the RERT.

160 Under Clause 8.8.3(b) of the NER.
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particularly in light of a projected tightening in the supply-demand balance, and to provide
the market with long-term confidence that AEMO is able to intervene to avoid load
shedding.'®!

AEMO may issue a direction (or an instruction — discussed further below) to registered
participants where it is necessary to do so to maintain or return the power system to a
secure, satisfactory or reliable operating state.'®? The power system is assessed to be in a
reliable operating state when:

» AEMO has not disconnected, and does not expect to disconnect, any points of load
connection under clause 4.8.9;

« no load shedding is occurring or expected to occur anywhere on the power system under
clause 4.8.9; and

« in AEMO's reasonable opinion the power system meets, and is projected to meet, the
reliability standard, having regard to the reliability standard implementation guidelines.”

In contrast to the RERT, directions are a non-voluntary regulatory tool: a registered
participant must use its reasonable endeavours to comply with a direction regardless of the
financial implications including potential losses - unless to do so would, in their reasonable
opinion, be a hazard to public safety, materially risk damaging equipment, or contravene any
other law.'** This clause is classified as a civil penalty provision. Given this, a compensation
framework exists to enable directed participants to recover any such losses. This is discussed
further below in section 6.8.

According to AEMOQ's operating procedures, when AEMO considers that it might have to
intervene in the market by issuing a direction, it will:

« publish a market notice of the possibility that AEMO might have to issue a direction so
that there is an opportunity for a market response to alleviate that need

» determine and publish the latest time for intervention
« determine which registered participant should be the subject of a direction

« issue a direction verbally to the relevant registered participant, confirming whether it is a
direction

« issue a participant notice confirming the direction
« issue a market notice advising that AEMO has issued a direction.®®

AEMO can also impose a counteraction to minimise the effects of a direction. Under NER
clause 4.8.9(h)(3), AEMO may apply a counteraction constraint on a selected market
participant to minimise the number of affected participants and the effect on interconnector

161 AEMC, NEM Reliability Settings: Information, Safety Net and Directions, Final Determination, 26 June2008.
162 Clause 4.8.9(a)(1) of the NER.

163 Clause 4.2.7 of the NER.

164 Clause 4.8.9(c) of the NER.

165 These same steps are applied to clause 4.8.9 instructions. AEMO, Intervention, direction and clause 4.8.9 instructions. System
operating procedure, September 2014, See https://www.aemo.com.au/-
/media/Files/Electricity/NEM/Security_and_Reliability/Power_System_Ops/Procedures/SO_OP_3707—-Intervention-Direction-and-
Clause-4-8-9-Instructions.pdf. Since the system black event in South Australia AEMO has clarified the way it communicates
directions by developing a standard script to be used when it issues a clause 4.8.9 direction.
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flows during an AEMO intervention event. See the section on this later in this chapter
(“Intervention pricing in practice”).

Principles for directions

The principles AEMO must follow regarding directions are set out in the NER'*® and may be
augmented by guidelines issued by the Reliability Panel (though none have been published to
date). As per the RERT, they broadly seek to limit the impact of directions and minimise cost.
Some of the principles are put into effect through AEMO’s system operating procedures
manual.

Specifically AEMO:

« Is to ensure as far as reasonably practical when issuing directions that the number of
affected participants and the effect on interconnector flows is minimised.*®”

« Must use its reasonable endeavours to minimise any cost related to directions and
compensation to Affected Participants and Market Customers pursuant to clause 3.12.2
and compensation to Directed Participants pursuant to clauses 3.15.7 and 3.15.7A.18

«  Must observe its obligations under clause 4.3.2 concerning sensitive loads.'*

o Must expressly notify a Directed Participant that AEMO’s requirement or that of another
person authorised by AEMO pursuant to clause 4.8.9(a) is a direction.”®

«  Must take into account any applicable guidelines issued by the Reliability Panel.!”*
«  Should revoke a direction as soon as AEMO determines it is no longer required.'”

Pricing under directions

AEMO is also required to set prices during AEMO intervention events to the value which
AEMO, in its reasonable opinion, considers would have applied had the intervention event not
occurred.'”? This practice, known as “intervention pricing”, is applied both when the RERT is
activated and when directions are issued. However, some directions do not trigger the
application of intervention pricing. Under what is known as the “regional reference node
test”, intervention pricing is not to be applied when a direction relates only to an isolated part
of the network.'”*

Intervention pricing is discussed further below in section 6.7.

166 Clause 4.8.9(b)(1) to (5) of the NER.

167 Clauses 3.8.1(b)(11) and 4.8.9(h)(3) of the NER.

168 Clause 4.8.9(b)(1) of the NER. This principle is to be reflected in AEMO's directions procedures.
169 Clause 4.8.9(b)(4) of the NER. This principle is to be reflected in AEMO's directions procedures.
170 Clause 4.8.9(b)(5) of the NER. This principle is to be reflected in AEMO’s directions procedures.
171 Clause 4.8.9(b)(3) of the NER. This principle is to be reflected in AEMO’s directions procedures.

172 Clause 4.8.9(b)(2) of the NER. This principle is to be reflected in AEMO's directions procedures. There are no such Reliability
Panel guidelines on directions.

173 Clause 3.9.3(b) of the NER.

174 NER, clause 3.9.3(d) provides that normal pricing processes should continue if a direction given to a plant located at the regional
reference node would not have avoided the need for the direction issued by AEMO.
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Reporting and evaluation of directions

When AEMO intervenes in the NEM through the use of directions, it must publish a report
outlining amongst other matters the circumstance giving rise to the direction and the basis
on which it determined that a market response would not have avoided the need for the
direction.'”® The report does not appear to need to address how AEMO applied the principles
governing directions.

As 