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Foreword

I am pleased to present this report setting out the findings of the Reliability Panel's
annual review of market performance. The Panel has reviewed the performance of the
national electricity market (NEM) in terms of reliability, security and safety over
2014-15 in accordance with the requirements of the National Electricity Rules.

The NEM experienced very warm conditions in winter 2014, spring 2014 and summer
2014-15. Heatwaves occurred and it was the warmest spring on record for the second
year running. By contrast, autumn 2015 was cooler than average. Average electricity
consumption in the NEM has generally been declining in recent years although it
appears to have plateaued in 2014-15.

Against this background, the Panel found that the reliability of the NEM continues to
remain within the reliability standard as there was no unserved energy in 2014-15.
However, there were some power system incidents that resulted in the loss of customer
load. Similarly, there were a couple of incidents where frequency was outside the
operating standards. These incidents were effectively managed and actions were taken,
or are in the process of being completed, to address any issues identified.

Since June 2014, there have been some particularly significant events in the NEM
relating to the South Australian and Tasmanian regions. As these events occurred
during 2015-16 they will be assessed in detail in the 2016 review report, a draft of
which is to be published for consultation later this year. This 2015 report provides a
summary of these events for information.

More generally, the Panel is continuously reviewing the way in which it undertakes
and reports on this annual review. To this end, some new or improved information
arising from stakeholder comments during the 2014 review has been included in this
report.

The preparation of this draft report could not have been completed without the
assistance of the AEMO, the Australian Energy Regulator, network service providers,
and state and territory government departments and regulatory agencies in providing
relevant data and information. I acknowledge their efforts and thank them for their
assistance to date.

I would also like to acknowledge the work provided by Deloitte and Advisian in
assisting the Panel carry out its annual review this year.

Finally, the Panel commends the staff of the Australian Energy Market Commission
(AEMC) for their efforts in coordinating the collection and collation of information
presented in this report, and for drafting the report for the Panel's consideration.

Neville Henderson, Chairman, AEMC Reliability Panel,

Commissioner, AEMC

Foreword i



Reliability Panel members

Neville Henderson, Chairman and AEMC Commissioner
Trevor Armstrong, Acting Chief Operating Officer, Ausgrid
Lance Balcombe, Chief Executive Officer, TasNetworks

Murray Chapman, Group Manager Market Policy Development, Australian Energy
Market Operator

Mark Collette, Executive Energy, EnergyAustralia

Royce De Sousa, General Manager - Energy & Sustainability, Visy

Gavin Dufty, Manager Policy and Research, St Vincent de Paul Society, Victoria
Miles George, Managing Director, Infigen Energy Ltd

Chris Murphy, Manager Regulatory and Commercial, Meridian Energy

Richard Wrightson, General Manager Energy Portfolio Management, AGL Energy

ii Annual market performance review 2015



Summary

This draft report sets out the findings of the Reliability Panel’s annual market
performance review (AMPR) 2015 as required by the National Electricity Rules which
is conducted in accordance with terms of reference issued by the Australian Energy
Market Commission (AEMC). Covering 1 July 2014 to 30 June 2015, the AMPR 2015
includes observations and commentary on the reliability, security and safety
performance of the power system.

Developments in the NEM during 2014-15

The NEM regions experienced very warm conditions in winter 2014, spring 2014 and
summer 2014-15. Heatwaves occurred and it was the warmest spring on record for the
second year running. By contrast, autumn 2015 was cooler than average. The warmer
than average conditions meant that demand was higher than what it would have been
if average conditions had occurred.

Against this backdrop, average operational consumption plateaued in 2014-15
following a decline in recent years.! The total growth in maximum demand continued
to decline in 2014-15 and moderated in Victoria, South Australia, and Tasmania. These
trends are as a result of an uptake in rooftop PV installations, increased energy
efficiency, and changes in industrial plant operations.

Going forward, AEMO forecasts a gradual increase in operational consumption in the
NEM over the next twenty years. In the short term, maximum demand is expected to
increase in Queensland, decrease slightly in NSW and remain relatively flat in other
NEM regions.

The amount of generation capacity in the NEM in 2014-15 was similar to that in
2013-14. While a significant amount of generation capacity was withdrawn, a similar
amount was installed during the year.

While the amounts were similar, the type of fuel source is different. Capacity that has
been withdrawn or has been announced to be withdrawn uses coal or gas as a fuel
source. In contrast, new and committed capacity during 2014-15 is typically wind or
solar. As a result, the proportion of renewable generation in the NEM has been
growing.

There have also been an increasing number of businesses providing a range of demand
response services to enable customers to realise the value of their demand response
capabilities in 2014-15. For example, Reposit Power offers a service designed to
optimise the use of a consumer’s solar PV and/or battery storage system. Similarly,
Greensync offers a service to help businesses better manage their electricity to avoid
costly peak times for example.

Operational consumption refers to electricity used over a period of time that is supplied by the
transmission grid.
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Another impact on generation has been the Federal Government’s carbon pricing
scheme. This scheme concluded at the start of 2014-15.

Interconnector capacity remained unchanged from the previous year in 2014-15. There
were several outages on the Terranora interconnector between NSW and Queensland.

In 2014-15 a project was commenced by AEMO and ElectraNet to increase the capacity
of the Heywood interconnector. This followed the completion of a regulatory
investment test for transmission (RIT-T) on this investment in 2013. The increase in
capacity is scheduled to be completed by the end of July 2016

Reliability performance of the power system in 2014-15

The reliability of the power system refers to the system capacity to generate and
transport sufficient electricity to meet consumer demand in the NEM. This requires
both adequate supply of generation to meet customer demand, as well as a reliable
network to transport electricity to end-use consumers.

The Panel’s primary measure of the reliability of the power system is by reference to
the reliability standard which measures maximum expected unserved energy at the
generation and transmission level. In particular, the reliability standard requires that
the maximum expected amount of unserved energy in any region not exceed 0.002 per
cent of the regions annual energy consumption.

The Panel found that the reliability of the NEM continues to remain within the
reliability standard in 2014-15. Specifically, there was no unserved energy for any NEM
region in 2014-15. Consistent with this, AEMO was not required to issue any directions
for reliability during 2014-15. Nor was it required to exercise the reliability and
emergency reserve trader (RERT) mechanism during this period.

Going forward, AEMO forecasts the NEM to have adequate supply to meet projected
electricity consumption over the next two years in all regions. As a result, AEMO is not
expected to be called upon to undertake any reliability measures during this period.

With the current levels of generation capacity and committed generation capacity in
mind it is expected that there will be sufficient capacity to maintain power system
reliability above the reliability standard under both low and medium economic growth
scenarios until at least 2022, for all regions except for South Australia. Due to South
Australia’s increased reliance on Victorian imports, AEMO has modelled two scenarios
where there is a possibility that the reliability standard may be breached in that
jurisdiction from 2019-20.

However, AEMO expects announcements to withdraw generation capacity will result
in supply shortfalls beyond 2022-23 for all regions except Queensland and Tasmania
under a medium economic growth scenario. Under a high economic growth scenario, it
expects all regions except for Tasmania to experience a supply shortfall as soon as
2019-20.
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The reliability outcomes experienced by electricity consumers are also impacted by the
performance of the transmission and distribution networks. In the AMPR 2015, the
Panel found that there is a continuing trend of consistent and improving transmission
system reliability as experienced by consumers in all NEM regions. The reliability
performance of distribution networks as experienced by consumers has fluctuated
from year to year. However, the overall trend for the period has been steady.

Security performance of the power system in 2014-15

Security of the power system is achieved by managing all vital technical parameters
such as voltage, equipment loading and power system frequency are all within design
limits and that they are stable even following a credible event (an event which AEMO
considers reasonably possible given the circumstances).

The Panel is required to develop and publish principles and guidelines that determine
how AEMO should maintain power system security. Security issues are managed
directly by AEMO and network operators in accordance with the applicable technical
standards.

In relation to security performance during 2014-15:

. There has been an increase in the number of constraint changes in the NEM in
recent years including in 2014-15. However, this is understandable and is the
result of the commissioning of new wind farms and the withdrawal of
synchronous generation from the NEM.

. There were two incidents where frequency was outside the operating standards
in 2014-15. These incidents were effectively managed and actions were taken, or
are in the process of being completed, to address the issues identified.

. There were no instances where secure voltage limits exceeded 30 minutes.

. AEMO did not draw on procured System Restart Ancillary Services (SRAS) in
2014-15.

. AEMO issued two power system security directions in 2014-15, both of which
were for Tasmanian generators. The low and declining number of power system
security directions from AEMO in the last five years indicates that the power
system has been operating in a secure manner.

. The number of operating incident reports published by AEMO in 2014-15 was
lower than in 2013-14, although there is no evidence of a longer term decreasing
trend.

Safety performance of the power system in 2014-15

The Panel’s assessment of the safety of the NEM is focused on the consideration of the
links between security of the power system and maintaining the system within
relevant standards and technical limits. The Panel is not aware of any instances in
2014-15 where AEMO issued a direction and the directed participant elected not to
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comply on the grounds that complying with the direction would affect the safety of its
equipment or personnel.

Recent incidents outside of the 2014-15 reporting period

Since the end of the 2014-15 reporting period, two major operating incidents have
occurred in the NEM:

o the trip of the Heywood interconnector in November 2015; and
. the trip and outage of the Basslink interconnector in December 2015.

These incidents give rise to broader reliability and security developments. In
particular, the implication of changes to the generation mix with increasing levels of
large-scale intermittent generation.

South Australia is leading this change, with Australia’s highest penetration of
renewables. More than 40 per cent of the state’s electricity generation now comes from
renewables, primarily wind and solar. These renewable generation sources have
technical characteristics that differ from the conventional plant they are replacing. One
of the key impacts is on frequency. Traditional synchronous generators provide inertia
that stabilise the movement of power system frequency. Non-synchronous generators
such as wind and solar do not typically provide inertia.

Regions with high levels of non-synchronous generation, such as wind, are more
reliant on interconnection with other regions of the NEM, and so can face increased
risks if they are “islanded’, for example through a temporary fault in an interconnector.
In the future, to manage these risks, more inertia and voltage support may be required.
This could be provided in a range of ways, for example through designing and
incentivising battery storage to provide inertia, using more rapid frequency control
services by establishing new ancillary service requirements, and through
grid-connected synchronous condensers and through changes in generator
performance standards. There may also be other appropriate measures to manage
these risks.

There are a number of parties who are currently considering such issues. Specifically,
AEMO has an ongoing work program to investigate how the growing contribution of
renewable technologies to Australia’s energy supply mix is likely to affect wholesale
market and power system operations and how any impacts should be managed. As
part of this program, the Panel liaised with AEMO to assess the implications of the
changing generation fleet on system security and reliability, and will continue to do so.
In addition, the Panel also held discussions on the growing impact on system security
with other parties including the AEMC and ElectraNet who are also considering these
issues.

These challenges have wide ranging impacts. The Panel will continue to monitor
developments in South Australia, as well as Basslink, with a more comprehensive
analysis in the forthcoming 2016 AMPR.
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1 Introduction

This report has been prepared as part of the Reliability Panel's (the Panel) annual
market performance review (AMPR) 2015 covering the 2014-15 financial year. The
review is a requirement of the National Electricity Rules (NER).

1.1 Background

The functions of the Panel are set out in clause 8.8.1 of the NER. Among other things,
the Panel has a role to:

. monitor, review and report on the performance of the market in terms of

reliability of the power system;? and

. report to the Australian Energy Market Commission (AEMC) and participating
jurisdictions on overall power system reliability matters, power system security
and reliability standards and the Australian Energy Market Operator's (AEMO)
power to issue directions in connection with maintaining or re-establishing the
power system in a reliable operating state.3

The Panel may also make recommendations on changes to the market or the rules and
any other matters which it considers necessary.

Consistent with these functions, clause 8.8.3(b) of the NER requires the Panel to
conduct a review of the performance of certain aspects of the market, at least once
every calendar year and at other such times as the AEMC may request. The Panel must
conduct its annual review in terms of:

reliability of the power system;

. the power system security and reliability standards;
. the system restart standard;

. the guidelines referred to in clause 8.8.1 (a)(3);

. the policies and guidelines referred to in clause 8.8.1 (a)(4);> and

2 Clause 8.8.1(a)(1) of the NER. In performing this function, clause 8.8.1 (b) prohibits the Panel from
monitoring, reviewing or reporting on the performance of the market in terms of reliability of
distribution networks. However, the Panel may collate, consider and report information in relation
to the reliability of distribution networks as measured against the relevant standards of each
participating jurisdiction, in so far as the reliability of those networks impacts on overall power
system reliability.

Clause 8.8.1 (a)(5) of the NER.
The guidelines referred to in clause 8.8.1 (a)(3) govern how AEMO exercises its power to issue

directions in connection with maintaining or re-establishing the power system in a reliable
operating state.
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. the guidelines referred to in clause 8.8.1 (a)(9).6

1.2 Purpose of the report

The purpose of this report is to set out the review's findings for 2014-15. In conducting
this review, the Panel has considered publicly available information in addition to
information obtained directly from relevant stakeholders and market participants.”

The Panel's findings include observations and commentary on the reliability, security
and safety performance of the power system. It also provides an opportunity for the
Panel to consolidate key information related to the performance of the power system in
a single publication for the purpose of informing stakeholders. Among other things,
this may assist governments, policy makers and market institutions to monitor the
performance of the power system, and to identify the likely need for improvements to
the various measures available for delivering reliability, security and safety.

1.3 Scope of the review

The Panel is undertaking this review in accordance with the requirements in the NER
and the terms of reference issued by the AEMC.8

The AEMC has requested that the Panel review the performance of the market in terms
of reliability, security and safety of the power system. The Panel has had regard to the
following matters when conducting its review:

. Overall power system performance: A comprehensive overview of the
performance of the power system is provided. The Panel has considered:

—  performance in terms of reliability and security from the perspective of the
generation sector, the transmission and distribution sectors and impacts on
end-use customers where relevant information is available; and

—  significant power system incidents ("reviewable operating incidents") that
have occurred in the previous year including the cause of the incident (a
reliability or security event), the impact of the incident (on reliability or
security) and the sector of origin (generation, transmission or distribution).

5 The policies and guidelines referred to in clause 8.8 .1 (a)(4) govern how AEMO exercises its power
to enter into contracts for the provision of reserves.

6 The guidelines referred to in clause 8.8.1 (a)(9) identify, or provide for the identification of,
operating incidents and other incidents that are of significance for the purposes of the definition of
"Reviewable operating incident" in clause 4.8.15.

The data and information gathered has been provided by a number of organisations including
AEMO, network service providers, the Australian Energy Regulator (AER) and jurisdictional
government departments and regulators. This data and information provided by other parties has
not been verified for accuracy or completeness by the Panel. It has been assumed that those
organisations have undertaken their own quality assurance processes to validate the data and
information provided.

8 The terms of reference for this review are available on the AEMC Reliability Panel website.
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Reliability performance of the power system: The Panel has reviewed
performance against the reliability standard for generation and bulk
transmission. In doing so, it has considered:

— actual observed levels of maximum expected unserved energy (USE) over
2014-15;

— actual and forecast supply and demand conditions in order to form a view
on whether any underlying changes to reliability performance have, or are
expected to have, occurred; and

—  AEMO's use of the reliability safety net mechanisms over the previous
financial year, including incidents of, and reasons for, the use of directions
and the Reliability and Emergency Reserve Trader (RERT) mechanism.

Security performance of the power system: The Panel has reviewed
performance of the power system against the relevant technical standards. In
particular, the Panel has had regard to: frequency operating standards; voltage
limits; interconnector secure limits; and system stability.

Safety performance of the power system: Safety of the power system is closely
linked to the security of the power system and relates primarily to the operation
of assets and equipment within their technical limits. Therefore, the Panel has
limited its consideration of this matter to maintaining power system security
within the relevant standards and technical limits.

Review process

The Panel is carrying out this review in accordance with the process set out in the NER
and reflected in the AEMC’s terms of reference. The following table outlines the
planned timetable for the delivery of the Panel's final report to the AEMC.

Milestone Date
Publication of draft report 16 June 2016
Close of requests for a public meeting 23 June 2016
Close of submissions on draft report 28 July 2016
Public meeting (if required) 18 August 2016
Publication of final report 29 September 2016

15

Making a submission

Comments from interested parties in response to this draft report are invited by 28 July

2016.

Introduction
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In addition, any person or body may request that the Panel hold a public meeting in
relation to the draft report. Any request for a public meeting must be made in writing
and must be received by the Panel no later than 23 June 2016. If a request for a public
meeting is made, the meeting will be held on 18 August 2016.

Electronic submissions must be lodged online through the AEMC's website
www.aemc.gov.au using the link entitled "lodge a submission" and reference code
"REL0058".

If choosing to make a submission by mail, the submission may be posted to:
The Reliability Panel

Australian Energy Market Commission

PO Box A2449

SYDNEY SOUTH NSW 1235

All submissions must be on letterhead (if submitted on behalf of an organisation),
signed, dated and quote the project number "REL0058".

All submissions will be published on the AEMC Reliability Panel website, subject to a
claim of confidentiality.

1.6 Structure of this report

The remainder of this report is set out as follows:

. Chapter 2 - Key concepts and relevant standards and guidelines: provides an
explanation of key areas addressed by the AMPR, overview of the standards and
guidelines published by the Panel and the operational guidelines that AEMO
uses to manage the power system.

. Chapter 3 - Reliability review: provides an overview of the reliability
performance of the NEM in 2014-15, historical performance and assessment of
emerging trends.

. Chapter 4 - Demand and reserve forecasting performance: considers market
information on demand and reserve forecasts as published by AEMO during
2014-15.

. Chapter 5 - Security performance: provides details of any security related issues

that occurred during 2014-15.

. Chapter 6 - Safety performance: provides a more detailed analysis of the
performance of the power system from a safety perspective.

. Chapter 7 - Market reviews: provides details of NEM market reviews and rule
change requests completed during 2014-15.
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Appendices: provide detailed background information on various aspects of
power system management and performance.

Introduction 5



2 Key concepts and relevant standards and guidelines

The focus of this review is on the reliability, security and safety performance of the
power system. These concepts are discussed below, with an explanation of the relevant
standards and guidelines.

2.1 Reliability

Reliability is generally associated with ensuring there is enough capacity to generate
and transport electricity to meet all consumer demand.?

Reliability is measured in terms of unserved energy (USE) which refers to an amount
of energy that is required (or demanded) by customers but which cannot be supplied.10
The current reliability standard is expressed in terms of the maximum expected USE,
or the maximum amount of electricity expected to be at risk of not being supplied to
consumers, per financial year. In particular, the current reliability standard requires
that the maximum expected amount of unserved energy in any region not exceed 0.002
per cent of the regions annual energy consumption.

Compliance with the reliability standard is measured using the actual observed levels
of USE for the most recent financial year.11 The reliability of the NEM is reviewed each
year to examine any incidents that have resulted in USE.

To assess performance against the reliability standard, the "bulk transmission" capacity
of the NEM is taken to equate to the interconnector capability.1?2 Consequently, only
constraints in the transmission network that affect interconnector capability are
considered when assessing the availability of reserves in a region.13

The reliability standard does not take into account USE that is caused by outages of
local transmission or distribution elements that do not significantly impact the ability

Reliability is an economic construct to the extent that it must be cost-effective for generators and
networks to have enough capacity to meet demand at all times; whereas security is a technical
concept as discussed in section 2.2.

10

11

"Unserved energy" is a defined term in the NER.

This is different from the previous standard where compliance was measured against the moving
average of the USE in the most recent ten financial years. The Panel made this change as a result of
its review in 2010. The Panel considered that it was not appropriate to assign significant meaning to
individual historical outcomes or to the average of a number of outcomes over a long period of
time. Rather, the reliability of the NEM should be reviewed each year to examine any incidents that
have resulted in USE. See AEMC Reliability Panel 2010, Reliability Standard and Reliability
Settings Review, Final Report, 20 April 2010, Sydney.

12 The reason for this is that the reliability standard is measured on a regional basis, and the standard

is met when sulfficient generation capacity is available in a region. This capacity is calculated as the
sum of local generation available within the region itself and of interstate generation available via
an interconnector.

13 In the Comprehensive Reliability Review, the Panel clarified the definition of "bulk transmission".

See AEMC Reliability Panel, 2007, Comprehensive Reliability Review, Final Report, Sydney,
pp-32-33.
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to transfer power into the region where the USE occurred. Failures of that type have
not been catered for in setting the reliability standard and such events are outside the
scope of the Panel's direct responsibility. However, the performance of distribution and
transmission networks do influence the reliability outcomes experienced by electricity
consumers. Therefore, consistent with the AEMC's terms of reference, the Panel has
also set out the reliability performance of transmission and distribution networks.14

The reliability standard also does not consider any USE that is the result of
non-credible (or multiple) contingency events. Interruption of consumer load in these
circumstances is a controlled response to prevent power system collapse, rather than
the result of insufficient generation or bulk transmission capacity being made
available. These non-credible contingency events are formally classified as power
system security issues and are addressed separately in this report.1°

2.2 Security

While reliability relates to ensuring sufficient capacity to meet demand, security of the
power system refers to the technical requirement of ensuring that power system
equipment is maintained within its operating limits. Security issues are managed
directly by AEMO and network operators in accordance with applicable technical
standards.

Maintaining the security of the power system is one of AEMO's key functions. The
power system is deemed secure when all equipment is operating within safe loading
levels and will not revert to an unsatisfactory operating state in the event of a single
credible contingency. Secure operation depends on the combined effect of controllable
plant, ancillary services, and the underlying technical characteristics of the power
system plant and equipment.

The practices adopted by AEMO to manage power system security are defined in the
operating procedures and guidelines, which have been developed from overarching
guidelines defined by the Panel and obligations under the NER.

Operations consistent with those guidelines are intended to maintain system quantities
such as voltage and frequency within acceptable performance standards, as well as
providing that certain equipment ratings are not exceeded following credible
contingencies.

A principle tool used by AEMO to maintain power system security is the constraint
equations used in the market dispatch systems. Violations of constraint equations can
indicate, among other things, periods where the power system is not in a secure state.

The Panel has reviewed power system security performance by considering the
following matters:

14 In reporting on distribution network performance the Panel has had regard to NER clause 8.8.1(b)

as set out in section 1.1 of this report.

15 Power system incidents are discussed in Chapter 5.
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. whether the power system has been operated consistent with AEMO's published
procedures and guidelines;

. whether system parameters have been maintained within the range specified in
the relevant standards;

. the frequency and extent of any violation of constraint equations; and

the frequency and extent of any violations of equipment ratings.

In addition, the Panel has considered the various reviews of power system incidents
reported by AEMO during 2014-15. This allows for an assessment of whether those
incidents point to any emerging power system security issues or practices that might
need to be revised to maintain future power system security.

2.3 Safety

While the general safety of the NEM, and associated equipment, power system
personnel and the public is an important consideration under the National Electricity
Law (NEL), in general terms, there is no national safety regulator for electricity.
Instead, jurisdictions have specific provisions that explicitly refer to safety duties of
transmission and distribution systems, as well as other aspects of electricity systems
such as metering and batteries.16

There are strong linkages between maintaining power system security and operating
the power system safely. For example, the transfer limits and ratings that define the
secure operating envelope for the power system are set at levels that maintain safety;
and safe clearances from conductors are maintained by setting the thermal rating of
transmission lines at an appropriate level. Safety therefore can be managed by ensuring
that the power system is operated within ratings and technical limits.

In this way, maintaining security of the power system could be considered as
maintaining a "safe" power system to meet the requirements for safety in a general
17
sense.

In addition to considering the safety performance of the market as defined above, the
Panel has included a summary of safety outcomes in each NEM jurisdiction by
reference to jurisdictional safety requirements in Appendix G. This information may be
useful for stakeholders.

16 See section 2D(a) of the NEL.

17 Although it is noted that some system security considerations do not relate to safety, for the
purpose of our considerations where the power system has been maintained in a secure state it is
considered that it is also safe.
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2.4 Standards and guidelines

The performance of the power system is measured against various standards and
guidelines that form the technical standards framework. This framework is designed to
maintain the security and integrity of the power system by establishing clearly defined
standards for the performance of the system overall. The framework comprises a
hierarchy of standards:

. System standards define the performance of the power system, the nature of the
electrical network and the quality of power. These also establish the target
performance of the overall power system. AEMO's obligations to manage the
power system are included in Chapter 4 of the NER.

. Access standards specify the quantified performance levels that a plant or
equipment (consumer, network or generator) must achieve to allow it to connect
to the power system. Access standards define the range within which parties
may negotiate with network service providers, in consultation with AEMO, for
access to the network. AEMO and the relevant network service providers need to
be satisfied that any access granted to the power system will not negatively affect
the ability of the network to meet the relevant system standards, nor impact on
other network users.

. Plant standards set out the technology specific standards that, if met by
particular facilities allow compliance with the access standards. Plant standards
can be used for new or emerging technologies where they are not covered by
access standards. The standard allows a class of plant to be connected to the
network if that plant meets some specific standard such as an international
standard. To date, the Panel has not been approached to consider a plant
standard.

The actual performance of all generating plant must also be registered with AEMO,
and becomes known as a performance standard. Registered performance standards
represent binding obligations on a generator. For generating plant to meet its
registered performance standards on an ongoing basis, participants are also required to
set up compliance monitoring programs. These programs must be lodged with the
AER. It is a breach of the NER if the generating plant does not continue to meet its
registered performance standards and compliance program obligations.18

18 The Panel developed a template in 2009 to assist generators in designing their compliance
programs. This template was most recently updated by the Panel on 18 June 2015.
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3 Reliability review

The reliability of the NEM can be influenced by the amount of available generation; the
available capacity of the interconnectors; the maximum level of demand reached as
compared to the forecast; and the performance of the transmission and distribution
networks. This chapter considers these factors to provide a review of NEM reliability in
2014-15.

3.1 NEM regional reliability assessment

3.1.1  Generation capacity

As at 30 June 2015 the NEM'’s installed capacity of generation was 48,360 MW.19 In
terms of fuel source, this installed capacity comprised of 52 per cent coal, 22 per cent
gas, 8 per cent wind, 17 per cent water, and 1 per cent other.20

South Australia has the largest amount of wind generation - it has 39% of wind
generation in the NEM. NSW has the largest amount of coal generation, with coal
making up 41% of NSW's generation capacity. Table 3.1 sets out generation capacity in
the NEM by region and fuel type.

Table 3.1 Generation capacity by region and fuel type as at 30 June 2015
Region Coal (MW) Gas (MW) Water (MW) | Wind (MW) Other (MW)
Queensland 7,866 3,267 664 12 352
NSW 10,240 2,321 2,745 666 232
(including
ACT)

South 546 2,632 3 1,473 133
Australia

Victoria 6,410 2,493 2,296 1,230 3
Tasmania 0 125 2,281 373 0
Total 25,062 10,837 7,988 3,753 720
(%) of total 52% 22% 17% 8% 1%

Note: Generation capacity includes existing capacity less withdrawn capacity. Totals may not add up
exactly due to rounding.

Source: AEMO, Electricity statement of opportunities for the National Electricity Market, August 2015.

19 Existing generation capacity less capacity that has been withdrawn as reported by AEMO: AEMO,
Electricity statement of opportunities - for the National Electricity Market, August 2015.

20 This only includes large scale generation. It does not include household solar PV for example.
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New and committed generation

As set out in Table 3.2, 1,074 MW of generation capacity was commissioned?! and 393
MW committed?2in 2014-15. By comparison, 170 MW of new generation capacity was
commissioned in 2013-14 and 523 MW in 2012-13.23

Another 97 MW of generation capacity was expected to be committed in the NEM
during early 2016 comprising:

. 44 MW from CS Energy's Kogan Creek solar project; and
. 53 MW from AGL's Broken Hill solar project.?4

The AGL Broken Hill solar project opened on 20 January 2016. It is unclear whether the
Kogan Creek solar project will now proceed.?>

Of the new generation capacity in the NEM committed in 2014-15 most of this was
wind, with all of the 240 MW committed new generation capacity in Victoria being
wind. There were also significant amounts of solar committed. Specifically, 44 MW in
Queensland and 109 MW in NSW. There was no new generation capacity committed in
South Australia and Tasmania in 2014-15.

Table 3.2 provides a summary of total amount of capacity commissioned and
committed during 2014-15 for each NEM region. For further details regarding the fuel
source and the location of new or proposed generation capacity refer to Table A.1 in
Appendix A.

21 The term commissioned is described in rule 5.8 of the NER. To be commissioned, the generator is
responsible for providing evidence to AEMO and the relevant network service provider (NSP) that
demonstrates the performance of the plant. These generators would generally be in full commercial
operation.

22

Meet all five of AEMO's criteria covering site acquisition, contracts for major components, planning
approval, financing, and the date for construction .

23 Reliability Panel, Annual Market Performance Review 2014, Final report, 16 July 2015.

24 AEMO, Electricity Statement of Opportunities - for the National Electricity Market, August 2014.

25 See

http:/ /reneweconomy.com.au/2016/ cs-energy-pulls-plug-on-worlds-largest-solar-booster-project-
16737, viewed 11 May 2016.
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Table 3.2 New generation commissioned and committed during 2014-15

NEM region Commissioned during Committed during 2014-15
2014-15 (MW) (MW)
Queensland 0 44
NSW (including ACT) 513 109
Victoria 291 240
South Australia 270 0
Tasmania 0 0
Total 1,074 393

Source: AEMO, Electricity statement of opportunities — for the National Electricity Market, August 2015.

Expected generation withdrawals
Since August 2014, there have been a number of changes to generation availability:

. Redbank power station, Morwell/EnergyBrix, Pelican Point Unit 2 and Tamar
Valley CCGT have been retired;26

. Playford B, which is currently placed in dry storage?’, has been announced for
full retirement by 2017;

. EnergyAustralia advised in November 2014 that unit 8 of Wallerawang power
station would be retired.28

. Tamar Valley Peaking power station was classified as withdrawn although has
since revised its status to be available and is currently in operation following the
Basslink outage in late 2015.2°

In addition, since 2011-12 Munmorah has been retired and Swanbank E has been
placed in dry storage;30 Collinsville, Daandine, Mackay GT, Mt Stuart, and Tarong are
still operational but there have been announcements to retire them.31

26 Redbank Energy Ltd advises that Redbank power station with a generating capacity of 143.8 MW
fuelled by black coal, has been removed from service from August 2014 and shut down. There are
no future plans at this stage for Redbank to return to service.

27

The term “dry storage” refers to the status of a generation facility that is not in a state of readiness
to allow it to be dispatched in the NEM, but remains physically intact, and, after a limited period of
restoration, would be capable of being returned to service. This state can also be referred to as “care
and maintenance” or “mothballing”.

28 Unit 7 was retired from the NEM on 20 June 2014. Both units comprising 1,000 MW of coal fired
generation are now permanently closed and decommissioned.

29 AEMO, Electricity Statement of Opportunities 2015, August 2015.

30 Swanbank E may return to service if market conditions change.
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In August 2015, the Anglesea 156 MW coal fired power station in Victoria was retired.
It is important to note that generating plant capacity which has been placed in dry
storage may be returned to service if market conditions change.

Table 3.3 summarises the amount of capacity withdrawn during 2014-15 and the
amount of capacity that was announced to be withdrawn during 2014-15 but will be
withdrawn after 2014-15. It shows that the largest amount of generation capacity
withdrawn was in South Australia. South Australia also has the largest amount of
generation capacity that is to be withdrawn after 2014-15. By comparison, there was no
generation capacity withdrawals during 2014-15 in Queensland. Nor is there any
capacity that has been announced to be withdrawn after 2014-15 in that jurisdiction.
Three quarters of the generation capacity that is to be withdrawn after 2014-15 uses
coal as a fuel source. The remaining capacity to be withdrawn uses gas as a fuel source.
More information regarding generator details are in Table A.2 in Appendix A.

Table 3.3 Generation withdrawals
Region Withdrawn in 2014-15 To be withdrawn after
2014-15

Queensland 0 0

NSW including ACT 144 2,171

Victoria 189 156

South Australia 479 1,026
Tasmania 266 120

Total 1,078 3,473

Source: AEMO, Electricity statement of opportunities — for the National Electricity Market, August 2015.
3.1.2 Interconnectors

Interconnector capacity

During 2014-15, no new interconnectors were commissioned. Similarly, there were no
de-ratings of existing interconnector capacity.

From an operational point of view, the Terranora interconnector was the only
interconnector which experienced extended service outages during the 2014-15 period.
This was due to outages of the high voltage direct current (HVDC) link for 58 days
over three separate periods.

31 AEMO, Electricity Statement of Opportunities 2015, August 2015.
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Heywood interconnector upgrade

In February 2011, ElectraNet and AEMO published a joint feasibility study that
identified NEM benefits associated with upgrading Heywood Interconnector transfer
capability, particularly for Victorian and South Australian energy consumers. This was
followed by a joint regulatory investment test for transmission (RIT-T) which
commenced in October 2011.

After considering a range of options to address the expected congestion of the Victoria
to South Australia interconnector, and examining the merit of those options via a RIT-T
assessment, AEMO and ElectraNet as the Victorian and South Australian TNSPs
respectively, identified a preferred option to increase the interconnector capacity by
augmenting the Heywood interconnector. The preferred development would increase
the transfer capability from Victoria to South Australia (and vice versa) by a notional
190 MW in each direction, i.e. an increase from 460 MW to 650 MW each way.

AEMO and ElectraNet have subsequently progressed the upgrade of the Heywood
interconnector. The upgrade consists of:

. installation of a third 500/275kV transformer at Heywood Terminal Station
(HYTS) to remove the 460 MW thermal transfer limit. This was completed in late
2015.

. series compensation on the South East - Tailem Bend 275 kV (SESS - TBTS) lines
to alleviate stability limits which is scheduled to be completed in July 2016.

Following the completion of the third HYTS transformer, AEMO began to
progressively increase the transfer capability of the interconnector.32 The transfer
capacity upgrade project is scheduled for completion by 31 July 2016.

In light of the recent withdrawal of more than 1,500 MW of generation capacity in
South Australia and in the absence of new additional generation capacity in that
jurisdiction, there will be greater reliance on imports from Victoria to South Australia
during peak demand periods.

Queensland - NSW interconnector upgrade

Powerlink and TransGrid have regularly been investigating whether a network
development to increase the capacity of the Queensland - NSW interconnector (QNI)
would be justified.

At the conclusion of the most recent investigation in 2014, Powerlink and TransGrid
decided it was prudent to not recommend an upgrade. The cost-benefit analysis did
not identify a preferred credible option and the market benefits delivered by each

option were highly dependent upon the assumptions used and varied considerably

32 AEMO, The Heywood Interconnector Overview of the Upgrade and Current Status, August 2015.
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between the scenarios modelled.33 Developments in these assumptions will continue
to be monitored.

Interconnector performance

Power transfer across an interconnector is limited by the capability of network
elements which make up the interconnector (thermal limitations), or the ability to
maintain the system in a secure state in the event of a contingency (transient or voltage
stability limitations). These limits are applied in the form of constraint equations in the
National Electricity Market Dispatch Engine (NEMDE) process.

During normal operation of the power system, transfer across an interconnector will
ultimately be limited by constraints within the NEMDE dispatch process. However, the
power system operates in a dynamic environment and there are instances where
interconnector transfer can exceed their secure limit for a small period of time.

During 2014-15, the Panel has not been advised of any power system incidents where
an interconnector was above its secure limit for more than one dispatch interval.

3.1.3 NEMregional reliability assessment

The reliability performance for each region in the NEM has been calculated by
reference to the reliability standard. The NEM reliability standard requires that the
maximum amount of unserved energy (USE) in any region not exceed 0.002% of the
regions annual energy consumption.3¢ Table 3.4 compares the regional performance
against the reliability standard.

33 Further details can be found on Powerlink's website: www.powerlink.com.au, viewed 1 June 2016.

34 A 2014 review of the reliability standard determined that the existing standard should be retained
in its current form beyond 1 July 2016. The 0.002% threshold has remained unchanged since 1998.
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Table 3.4

Historical regional USE from 2005-06 to 2014-15

Year Queensland | NSW (%) Victoria (%) | SA (%) Tasmania
(%) (%)
2014-2015 0.0000 0.0000 0.0000 0.0000 0.0000
2013-2014 0.0000 0.0000 0.0000 0.0000 0.0000
2012-2013 0.0000 0.0000 0.0000 0.0000 0.0000
2011-2012 0.0000 0.0000 0.0000 0.0000 0.0000
2010-2011 0.0000 0.0000 0.0000 0.0000 0.0000
2009-2010 0.0000 0.0000 0.0000 0.0000 0.0000
2008-2009 0.0000 0.0000 0.0040 0.0032 0.0000
2007-2008 0.0000 0.0000 0.0000 0.0000 0.0000
2006-2007 0.0000 0.0000 0.0000 0.0000 0.0000
2005-2006 0.0000 0.0000 0.0000 0.0000 0.0000
10-year 0.0000 0.0000 0.00040 0.00032 0.0000
average
reliability by
region

Source: AEMO.

As indicated in Table 3.4, there have only been two instances where the reliability
standard has been breached on a regional basis. These breaches occurred, in Victoria
and South Australia during 2008-09 on 29 and 30 January 2009 due to relatively high
temperatures over a prolonged period. Notwithstanding the above, the long term 10
year average for all regions meets the reliability standard.

The Panel notes the following:
. Each region of the NEM met the reliability standard in 2014-15.

. There have only been a couple of instances over the past 10 years where the
reliability standard was not met in a particular year.

. There is no trend emerging which indicates the reliability of the NEM has
deteriorated based on the measured results, as shown by the 10-year average
reliability by region.

. With the current levels of generating capacity, in addition to the committed
generation discussed above the Panel considers that there will be sufficient
capacity to maintain power system reliability above the reliability standard
under a low economic growth scenario and a medium scenario until at least 2022
for all regions except for South Australia. Due South Australia’s increased
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reliance on Victorian imports, AEMO identified that under a medium and high
growth scenario there is a possibility that the reliability standard may be
breached in that jurisdiction from 2019-20.35

3.2 Network developments

3.2.1  Transmission network performance

The performance of transmission networks is the responsibility of the relevant
transmission network service provider (TNSP). As noted in chapter 2, the frameworks
which govern the way that electricity transmission reliability levels are set and
delivered are currently the responsibility of each jurisdiction. Refer to Appendix B.1 for
information regarding each region’s TNSP reporting obligation.

The number of system minutes not supplied due to transmission outages provides an
aggregate indicator of the reliability performance of transmission networks. Table 3.5
below shows the performance of the transmission networks as experienced by
consumers in each region.

Table 3.5 Transmission networks unsupplied system minutes for 2014-15
Calculated value in minutes

Region 2013-14 2014-15
Queensland 0.24 2.70
NSW 0.64 0.31
Victoria 0.52 0.00
South Australia 5.83 0.35
Tasmania 2.90 2.63

Note: The calculated value in minutes is the amount of energy not supplied, divided by maximum demand,
multiplied by 60.

Source: Queensland: Powerlink; NSW (inc. ACT): TransGrid; Victoria: AusNet Services; South Australia:
ElectraNet; Tasmania: TasNetworks.

All regions except for Queensland experienced an improvement in transmission
performance. South Australia’s improvement was substantial while NSW, Tasmania
and Victoria experienced modest improvements. Notably, Victoria did not observe any
unsupplied system minutes in 2014-15. ElectraNet has advised the Panel that the
change in transmission unsupplied minutes in 2014-15 from previous years is due to a
reduction in the number of significant events that impacted the more meshed part of its
network.

35 Refer to section 4.1 for a detailed analysis.
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Figure 3.1 shows the transmission system minutes recorded in all regions since
2010-11. These results show a continuing trend of consistent and improving
transmission system reliability across all regions of the NEM.

Figure 3.1 Transmission unsupplied minutes as reported in previous
AMPRs
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—
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Source: Powerlink, TransGrid, AusNet Services, ElectraNet and TasNetworks.
3.2.2 Distribution network performance

The performance of distribution networks, and the reliability standards that must be
met, fall within the responsibility of jurisdictions.

These reliability standards are often measured in terms of the system average
interruption duration index (SAIDI). SAIDI is defined as the sum of the duration of
each sustained customer interruption, divided by the number of customers. It is
calculated for different parts of each distribution network service provider's (DNSP)
network, such as central business district areas, urban areas, short rural feeder areas
and long rural feeder areas.

Unplanned SAIDI relates to unplanned outages. These unplanned outages are typically
caused by operational error or damage caused by extreme weather and damage by
trees.

The average SAIDI figure for each NEM jurisdiction is in Table 3.6. The Panel notes
different exclusion methodologies, variances in customer numbers by feeder and
different geographical conditions may apply in each jurisdiction. These averages are
therefore to represent a summary only.
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Table 3.6 Average distribution networks unsupplied system minutes per

region
NEM jurisdiction SAIDI (minute)
2013-14 2014-15

Queensland 243.44 303.14
New South Wales 113.50 132.37
Australian Capital Territory 89.98 82.56
(ACT)

Victoria 110.27 99.42
South Australia 287.00 151.90
Tasmania 296.80 353.20

Source: Source: Queensland: Queensland Department of Energy and Water Supply; NSW: Independent
Pricing and Regulatory Tribunal; Australian Capital Territory: Independent Competition and Regulatory
Commission; Victoria: Australian Energy Regulator; South Australia: Essential Services Commission of
South Australia; Tasmania: Tasmanian Economic Regulator.

Figure 3.2 shows the historical distribution performance as reported in previous
AMPRs. The chart shows that distribution network performance trend is generally
steady over the last six years without any major improvement or deterioration.
Distribution network performance appears to have declined in Tasmania in recent
years. There appears to have been an improvement in performance in NSW and South
Australia in recent years.

Figure 3.2 Distribution network SAIDI in minutes as reported in previous
AMPRs
400
300
200
100
0
2009-10 2010-11 2011-12 2012-13 2013-14 2014-15
e=f==Queensland e=fil=New South Wales

s Australian Capital Territory sss@s\Victoria
==ie=South Australia ==@=Tasmania

Source: Queensland: Queensland Department of Energy and Water Supply; NSW: Independent Pricing
and Regulatory Tribunal; Australian Capital Territory: Independent Competition and Regulatory
Commission; Victoria: Australian Energy Regulator; South Australia: Essential Services Commission of
South Australia; Tasmania: Tasmanian Economic Regulator.
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4 Demand and reserve forecasting performance

Chapter 4 considers market information on demand and reserve forecasts as published
by AEMO in 2014-15 in various reports. The outlook periods for the forecasts range
from the next trading day to ten years.

4.1 Reserve projections and demand forecasts

The Panel has previously noted the essential role played by energy and demand
forecasts in the market and that these are used by key operational and investment
decision makers. Electricity demand and usage forecasts are also important for
transparency and to improve awareness in the energy markets. It is therefore critical
that demand forecasts are as accurate as possible.

AEMO is required to produce electricity demand and energy forecasts for each NEM
region as well as for the NEM as a whole. These forecasts can be found in the National
Electricity Forecasting Report (NEFR) which provides forecasts for a 20-year outlook
period.

Forecasts in the NEFR are used by AEMO:

. in the analysis of electricity supply and demand over a ten year outlook period,
the results of which are published in the Electricity Statement of Opportunities
(ESOO); and

. as inputs into longer-term transmission planning, the results of which are

published in the National Transmission Network Development Plan (NTNDP).

The forecasts in the NEFR are also used by NSPs in their network planning along with
more detailed transmission connection point forecasts that may be developed by either
the NSP or AEMO.

Given the importance of accurate energy and demand forecasts for network planning,
the NER stipulates that AEMO must:

. provide updated results whenever significant new information is made available;
. report on the accuracy of the previous year’s NEFR;3¢ and
. outline any improvements to the forecasting process which can be made for the

preparation of future forecasts.3”

36 The Forecast Accuracy Report is provided to the Panel, who publishes this on the AEMC Reliability

Panel website.

37 These are disclosed in the NEFR Update Report, Forecast Accuracy Report, and NEFR Action Plan
Implementation report, respectively.
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As a result of the growing influence of emerging technologies such as battery storage
and fuel switching, AEMO has also published a supplementary report to the NEFR, the
Emerging Technologies Information Paper for the first time.

Further information relating to AEMO’s demand forecasts and the different reports
published by AEMO can be found in Appendix C and Appendix D.

4.1.1 2015 National Electricity Forecasting Report

The 2015 NEFR was published in June 2015 providing AEMO'’s 20 year electricity
forecasts for the five NEM regions under high, medium, and low consumption growth

scenarios.38

The results published in the 2015 NEFR have been obtained from a more sophisticated
model than what was used in previous NEFRs. The model was changed, based on
recommendations set out in the NEFR action plan for 2014.39 The purpose of the
changes was to capture recent trends such as the increasing uptake of household solar
PV systems and other emerging technologies. The model changes are designed to
provide more comprehensive energy and maximum demand forecasts. As a result of
implementing these changes, the 2015 NEFR modelled residential and commercial PV
separately for the first time.

The findings in the 2015 NEFR are set out below.
NEM overall annual operational consumption forecast results
Operational consumption40 has been falling since 2008-09. This decline is due to:

. a reduction in industrial load (such as the closure of the Kurri Kurri and Point
Henry aluminium smelters in NSW and Victoria respectively);

. curtailment of steel-making capacity in the Port Kembla steel mill in NSW;
o growth in rooftop PV installations; and
. general increases in energy efficiency.

Operational consumption was expected to be similar to the previous year in 2014-15.
This outcome is attributed to the ramp up of LNG projects in Queensland, and
recovery in residential and commercial consumption in NSW, which offset the closure
of the Point Henry smelter in Victoria.

38 AEMO, 2015 National Electricity Forecasting Report for the National Electricity Market, June 2015.

39 AEMO, National Electricity Forecasting Report Action Plan for 2014, November 2013.

40 Operational consumption is de