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IMPORTANT NOTICE

Purpose

AEMO has prepared this document to provide market data and technical information about
opportunities in the Wholesale Electricity Market in Western Australia. This publication is based on
information available to AEMO as at 31 March 2016, although AEMO has incorporated more recent
information where practical.

Disclaimer

This document or the information in it may be subsequently updated or amended. This document does
not constitute legal or business advice, and should not be relied on as a substitute for obtaining detailed
advice about the Wholesale Electricity Market Rules, or any other applicable laws, procedures or
policies. AEMO has made every effort to ensure the quality of the information in this document but
cannot guarantee its accuracy or completeness.

Accordingly, to the maximum extent permitted by law, AEMO and its officers, employees and
consultants involved in the preparation of this document:

1 make no representation or warranty, express or implied, as to the currency, accuracy, reliability or
completeness of the information in this document; and

1 are not liable (whether by reason of negligence or otherwise) for any statements or representations
in this document, or any omissions from it, or for any use or reliance on the information in it.

Version control

Version Release date Changes
1 16/6/2016
Australian Energy Market Operator Ltid  ABN 94 072 010 327 www.aemo.com.au  info@aemo.com.au
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DEFERRED 2015 ELECTRICITY- STATEMENT OF OPPORTUNITIES

This Wholesale Electricity Market (WEM) Electricity Statement of Opportunities (ESOO) presents
AEM O 6edectricity peak demand and operational consumption® outlook for the South West
interconnected system (SWIS) in Western Australia (WA) over the 10-year forecast period

20167 17 to 2025i 26.

Published as part of the 2015 Reserve Capacity Cycle, this Deferred 2015 WEM ESOO? contains peak
demand and operational consumption forecasts across a range of weather and demand growth
scenarios. The report highlights the 10% probability of exceedance (POE)? peak demand forecast used
to determine the Reserve Capacity Target (RCT) for the 20171 18 Capacity Year.*

Key findings

1 Based on the 10% POE peak demand forecast, the 20177 18 RCT has been determined as
4,552 megawatts (MW).

1 10% POE peak demand is forecast to grow at an average annual rate of 1.4%°5 over the
10-year forecast period. The forecast growth rate for peak demand has not statistically
changed since the 2014 ESOQ® (0.8%). The peak demand forecasts are lower for the first five
years of the outlook period, but higher during the outer years beyond 20217 22.

1 Annual operational consumption is forecast to grow slowly at an average annual rate of 1.0%
over the 10-year forecast period.

1 An all-time peak demand occurred in summer 2015i 16 when 4,013 MW was observed in the
17:30 to 18:00 trading interval on 8 February 2016.

1 Rooftop photovoltaic (PV)’ is estimated to have reduced peak demand on 8 February 2016 by
96 MW, or 2.3%, from 4,109 MW to 4,013 MW. AEMO estimates that rooftop PV shifted peak
demand by an hour, from the 16:30 to 17:00 trading interval to the 17:30 to 18:00 trading
interval, reducing the peak by a further 95 MW.

9 The capacity cost allocation mechanism i the Individual Reserve Capacity Requirement
(IRCR) i provides an effective incentive for contestable customers to reduce electricity use
during periods of high demand. Action taken by customers in response to the IRCR reduced
load by 77 MW during the peak demand interval on 8 February 2016.

9 Based on the current level of installed and committed capacity, and assuming there are no
changes to the capacity outlook, no new generation or Demand Side Management (DSM)
capacity will be required in the SWIS over the forecast period.

I The ongoing WA Government Electricity Market Review (EMR) has implemented changes to
the Reserve Capacity Mechanism that will affect the 2015 and all future Reserve Capacity

1 Operational consumption refers to electricity used over a period of time that is supplied by the transmission grid.

2 Publication of this ESOO was postponed from June 2015, following direction from the WA Minister for Energy to defer aspects of the 2015
Reserve Capacity Cycle (which relates to the procurement of capacity for the 20171 18 Capacity Year), in light of the EMR. More information on
the EMR is available at http://www.finance.wa.gov.au/cms/Public_Utilities Office/Electricity Market Review/Electricity Market Review.aspx.

3 POE refers to the likelihood that a peak demand forecast will be met or exceeded. A 10% POE peak demand forecast is expected to be
exceeded, on average, only one year in 10, while 50% and 90% POE peak demand forecasts are expected to be exceeded, on average, five
years in 10 and nine years in 10, respectively.

4 A period of 12 months commencing on 1 October and ending on 1 October of the following calendar year.

5 The Deferred 2015 WEM ESOO provides low, expected and high demand growth cases based on different levels of economic growth. Unless
otherwise indicated, demand growth forecasts in this executive summary are based on expected levels of economic growth.

6 The ESOO prepared as part of the deferred 2014 Reserve Capacity Cycle published in June 2015, referred to as the 2014 ESOO in this report.
Available at: http://wa.aemo.com.au/docs/default-source/Reserve-Capacity/2014-electricity-statement-of-
opportunities76EBFFC3E047.pdf?sfvrsn=0.

7 Rooftop PV is defined as installed residential and commercial systems with a capacity of less than 100 kW and eligible for Small-scale
Technology Certificates under the Renewable Energy Target.
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Cycles. These changes are expected to reflect the economic value of capacity and reduce the
cost of capacity procured to meet the RCT.

91 The reduction of 380 MW of Sy n e r gapt @eneration capacity may contribute to meeting
Australiads emissions reduction targets, toh
Facilities to be retired have been confirmed.

Reserve Capacity Target

The RCT for the 20177 18 Capacity Year has been determined as 4,552 MW. This is calculated as the
10% POE peak demand forecast, plus a reserve margin.

AEMO estimates that installed or committed capacity® will exceed the RCT by 1,066 MW, or 23%, for
the 20171 18 Capacity Year. Excess capacity is forecast to decrease to 206 MW by the 20251 26
Capacity Year, based on the current level of installed capacity and assuming no further changes to the
WEM Rules. Therefore no new generation or DSM capacity is projected to be required in the SWIS over
the forecast period.

The WA Government announced in April 2016 that Synergy will reduce 380 MW of plant generation
capacity by 1 October 2018. This would reduce excess capacity to 622 MW, or 11.8%, in the 201871 19
Capacity Year, assuming no other changes in the installed capacity level.

Peak demand and operational consumption forecasts 20161 17 to 2025i 26

AEMO forecasts the 10% POE peak demand to increase at an average annual rate of 1.4% over the
next 10 years, as shown in Table 1.

Table 1 Peak demand forecasts for different weather scenarios, expected demand growth

ccenario 2016117 2017718 2018119 2019720  2020i21 5year average 10-year average
(MW) (MW) (MW) (MW) (MW) annual growth annual growth

4,073 4,145 4,209 4,263 4,303 1.4% 1.4%

3,819 3,885 3,943 3,991 4,023 1.3% 1.3%

3,598 3,659 3,712 3,755 3,779 1.2% 1.3%

Source: AEMO and National Institute of Economic and Industry Research (NIEIR)

The 10% POE 10-year average annual growth rate listed in Table 1 is marginally different from the
growth rate published in the 2014 ESOQO, largely due to the 10% POE event that occurred in summer
20157 16, resulting in a recalibration of the forecasting models. While the forecasts provided by the
National Institute of Economic and Industry Research (NIEIR) are on the high side of AEMO
expectations in the outer years, AEMO has cross-examined these numbers and considers the
difference between the 2014 ESOO and the Deferred 2015 WEM ESOO annual peak demand growth
rates to be within the bounds of forecast error. Uncertainty is introduced from variability over the coming
decade in the growth rate of rooftop PV, changing energy consumption behaviour, new technology, and
tariff projections.

The RCT for the 20177 18 Capacity Year of 4,552 MW is consistent with the RCT of 4,557 MW for the
20167 17 Capacity Year.

AEMO expects operational consumption to increase at an average annual rate of 1.0% over the next

10 years. While low, the growth in operational consumption is predicated on current policy settings for
the non-contestable customer segment. Changes to tariff and regulatory policies have the potential to
further decrease operational consumption over the forecast horizon.

8 Defined as all capacity that was assigned Capacity Credits for the 20167 17 Capacity Year.
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Forecasts for the high, expected and low demand growth scenarios are shown in Table 2. These
forecasts reflect different economic growth scenarios and corresponding rooftop PV system
growth scenarios.

Table 2 Operational consumption forecasts for different demand growth scenarios

cenario 2016117  2017i18 2018719 2010120  2020i21 5 year average T -
(GWh) (GWh) (GWh) (GWh) (GWh) annual growth annual growth

18,913 19,529 20,042 20,462 20,973 2.6% 2.7%

18,584 18,895 19,067 19,135 19,259 0.9% 1.0%

Low 18,476 18557 18,515 18,364 18,251 -0.3% -0.2%

Source: NIEIR with AEMO input

Trends in SWIS peak demand

The summer 20157 16 system peak of 4,013 MW was observed in the 17:30 to 18:00 trading interval on
8 February 2016. This was during a period of four consecutive days when maximum temperatures
exceeded 40°C (measured at the Perth Metro weather station) between 7 and 10 February 2016. Peak
demand on 8 February 2016 was a record for the SWIS, exceeding the previous highest demand of
3,857 MW observed on 25 January 2012.

Peak demand and associated temperature statistics for the past nine years are shown in Table 3. This
yeards peak demand (4,013 MW) was 7.2% higher than
higher than the previous record peak demand (3,857 MW) for the SWIS.

Table 3 SWIS system peak, 2008 to 2016

Peak . . Trading
Date demand Maximum temperature during interval

trading interval (°C)

Daily maximum
temperature (°C)

(MW) commencing
4,013 40.2 17:30 425
3744 408 15:30 44.4
3702 37.4 17:30 383
3732 35.4 16:30 405
3,857 40.0 16:30 41.0
3735 375 16:30 39.0
3,766 395 16:00 415
3,515 395 15:30 39.7
3.392 36.9 15:00 415

Source: AEMO and Bureau of Meteorology

Although consumers are using more electrical appliances, growth in energy delivered from the
electricity network has softened, due to decreases in average consumption per connection. This is
because a proportion of electricity consumption is now self-generated from onsite rooftop PV systems,
and new, more energy-efficient appliances are replacing older models.

The adoption of energy management systems and batteries is expected to continue this trend by
enabling households to have greater control over when and how much electricity they consume.

Peak demand and its timing have become increasingly hard to forecast. Over the last nine years, both
the time of year and the time of day that peak demand occurred varied. The time of day has shifted later
by two and half hours, and ranged from the first week of January to the last week of February. This can
be attributed to a range of factors, particularly the rapid uptake of rooftop PV and customer responses
to the capacity cost allocation mechanism (the IRCR).

© AEMO 2016 3
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As shown in Table 3, peak demand has in the past typically occurred in the late afternoon, when people
arrive home from work or school and turn on air conditioning. In 2014 and 2016, peak demand was
around one hour later than in previous years, occurring in the 17:30 to 18:00 trading interval rather than
the 16:30 to 17:00 trading interval observed from 2011 to 2013. The 2015 peak was unusually early in
the day, because a large proportion of the residential population would have been at home following the
New Year break. In addition, business and industrial electricity users would not have been operating at
full capacity.

The increasingly unpredictable nature of peak demand presents a range of challenges. This affects the
accuracy of the RCT, which is based on the 10% POE peak demand forecast, and increases the risk of
procuring too much or too little capacity. Setting an incorrect RCT would affect the Reserve Capacity
Price (RCP) & the price paid to Capacity Credit holders 8 which may not adequately reflect the
economic value of capacity, and may send inappropriate price signals to the market.

Impact of rooftop PV systems

Underlying electricity consumption® continues to grow due to increased use of electrical appliances,
including reverse cycle air-conditioning and entertainment devices. However, strong uptake of rooftop
PV has contributed to a reduction in average consumption per connection from the electricity network,
allowing residential and commercial customers to generate some of their electricity needs onsite. This
has reduced the growth in operational consumption.

Rooftop PV reduced peak demand by 191 MW in summer 2015i 16 as a result of:

9 Shifting the timing of peak demand by one hour from the trading interval starting at 16:30 to the
trading interval starting at 17:30, reducing peak demand by 95 MW.

1 Generation from rooftop PV reducing peak demand by 96 MW or 2.3%, from 4,109 MW to
4,013 MW.

Growth of rooftop PV installations has continued to affect both the level and timing of peak demand
over the last five years. Actual peak demand over the five highest demand days for 2012 to 2016 is
compared in Table 4 with the estimated peak that would have occurred without rooftop PV.

Table 4 Effect of rooftop PV on peak demand, 2012 to 20162

Estimated peak

Trading Peak Estimated peak  trading interval Ree;kuggrc:]r;:]ré Ree;ikuggr?]r;rl]r(lj

Date interval demand demand without commencing P p .
commencing (MW) rooftop PV (MW)  without rooftop 7OIT) FE2) 53 from_peak time

PV PV (MW) shift (MW)
8 February 2016 17:30 4,013 4,204 16:30 96 95
5 January 2015 15:30 3,744 3,931 14:30 165 32
20 January 2014 17:30 3,702 3,757 15:30 81 29
12 February 2013 16:30 3,732 3,816 13:30 81 6
25 January 2012 16:30 3,857 3,918 15:00 72 19

2 This table has been updated from previous editions of the ESOO to reflect the latest data from the Australian PV Institute.

AEMO expects the strong growth of rooftop PV capacity in the SWIS to continue. Technological,
commercial and regulatory factors, as well as increasing environmental awareness, continue to drive
this strong uptake. Key factors include:

1 Government incentives i rebates on rooftop PV installations continue to be accessible by
residential and commercial customers through the Commonwealth Gover nment 6 s Renewabl
Energy Target (RET) providing discounts for systems.

® Underlying electricity consumption refers to everything consumed onsite, and includes electricity provided by localised generation from rooftop
PV, battery storage and embedded generators, or by the electricity grid.

© AEMO 2016 4
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1 Declining system costs i continued falls in retail prices for residential and commercial rooftop PV
systems are making renewable systems more financially viable for customers.

1 Increasing electricity tariffs T higher electricity tariffs have increased costs to customers and may
cause them to reassess their electricity consumption behaviour. This, in turn, may lead to greater
use of rooftop PV, and potentially battery storage in the future.

1 Changes in consumer attitudes and consumption behaviour i electricity consumers are becoming
more aware of existing and emerging technologies such as rooftop PV and battery storage, and
are considering ways to optimise their electricity consumption behaviour.

Response to the Individual Reserve Capacity Requirement

Data for the 20151 16 summer peak shows that the allocation of capacity costs through the IRCR
continues to encourage customers to reduce consumption during periods of high demand. At the time of
the 201571 16 system peak, 57 customers responded to the IRCR price signal, reducing total system
demand by 77 MW. This was almost double the response recorded during the 20141 15 peak, when 20
customers reduced demand by 42 MW.

The response to the IRCR mechanism for the past five years is shown in Table 5. The increasing
volatility of the timing of peak demand days has made it more difficult for large users to predict days on
which to respond, resulting in varying responses over the past five years. This year, large industrial
users were well-prepared for the peak demand; it displayed characteristics of a typical peak and the
Bureau of Meteorology accurately forecast the heatwave four days in advance, allowing sufficient time
for customers to plan a response. Some customers chose to reduce consumption over the entire week
in which peak demand occurred, when weather forecasts indicated a run of at least four consecutive
days of temperatures

over 40°C.

Table 5 IRCR response on peak demand days, 2012 to 2016

. Number of
Date Peak demand (MW) Time of peak E:é'&%tgg (II\SISVT customers
responding

4,013 17:30 77 57
3,744 15:30 42 20
3,702 17:30 50 44
3,732 16:30 65 59
3,857 16:30 50 59

Electricity Market Review

Since 2014, the WA Government has been considering changes to the WEM through the EMR. The
EMR is currently in the implementation phase, where changes to the WEM Rules and Market
Procedures are expected to affect the 2015 and future Reserve Capacity Cycles.

Transitional arrangements have been implemented for the 2015 and future Reserve Capacity Cycles,
until an auction design (for Capacity Credit allocation) has been implemented. These include:

9 Adjusting the formula for the RCP.
1 Harmonising DSM availability requirements with scheduled generators.

1 Introducing a new price for DSM capacity based on expected dispatch and the value of
customer reliability.

These measures are intended to reduce the cost of procuring capacity to meet the RCT in the short and
long term, as well as to reduce the current level of excess capacity in the WEM. Other proposed

© AEMO 2016 5



changes resulting from the EMR include modifications to the energy and ancillary services markets,
including the Balancing Market and Short Term Energy Market.

Emissions reduction and renewable energy policy

Australia has committed to achieving a 26% to 28% reduction in emissions by 2030 (relative to 2005
levels) as part of its obligations to keep global temperature increases to below 2°C, agreed at the 2015
Paris Climate Conference. The detailed policy settings to achieve this have yet to be developed. The
reduction of 380 MW of Syn e r gplarit generation capacity may contribute to meeting emissions
targets. How much will only be determined once Synergy announces which Facilities will be retired and
the impact based on fuel type and dispatch frequency is determined.

Due to the uncertainty of WA policy and proposed retirements, AEMO has only provided a general
commentary around this aspect in the Deferred 2015 WEM ESOO.

© AEMO 2016
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This Wholesale Electricity Market (WEM) Electricity Statement of Opportunities (ESOO) is published as
part of the 2015 Reserve Capacity Cycle, which relates to capacity required in the South West
interconnected system (SWIS) in Western Australia (WA) for the 20177 18 Capacity Year.1°

A key purpose of this Deferred 2015 WEM ESOQO is to set the Reserve Capacity Target (RCT) for the
20171 18 Capacity Year. The RCT is the amount of generation and Demand Side Management (DSM)
capacity required to satisfy the Planning Criterion, which AEMO determines in accordance with the
WEM Rules.

The Planning Criterion ensures there is enough capacity in the SWIS to meet peak demand based on a
one-in-ten year peak event, plus a reserve margin to cover outages and the ancillary services required
to maintain system security.

The Deferred 2015 WEMESOOpr esent s AEMOG6s out | omperafionat peak deman
consumption!? in the SWIS across a number of different scenarios, and has been developed to provide

relevant information to current and potential stakeholders in the SWIS. AEMO uses weather adjusted

historical figures!? in various places throughout this report and focuses on the 10% probability of

exceedance (POE)?®2 forecasts, which are used to set the RCT.

Due to a Ministerial Direction in March 2015 to defer aspects of the 2015 Reserve Capacity Cycle, the
Deferred 2015 WEM ESOQO is being published in June 2016.

In March 2016, the WA Public Utilities Office (PUO) requested that AEMO consider deferring:

1 The opening of the certification window for the deferred 2015 Reserve Capacity Cycle, from
1 May 2016 to 1 June 2016.

9 Aspects of the 2016 Reserve Capacity Cycle, for a period of 12 months.

As such, the ESOO for the 2016 Reserve Capacity Cycle (for the 20181 19 Capacity Year) is expected
to be published in June 2017.

Further information on the deferral of aspects of the 2015 and 2016 Reserve Capacity Cycles is
avail able on AEMOb6s website.

The structure of the report is as follows:

1 Chapter 2 provides background information on the WEM, including market structure, load duration
curves, diversity of supply since market start in 2006, and the characteristics of generation
capacity in the SWIS.

1 Chapter 3 discusses:

- The summer 201571 16 peak demand in the SWIS, the factors that contributed to it, and
historical trends since 2008.

10 All references to years are Capacity Years throughout this report, unless otherwise specified.

11 Operational consumption refers to electricity used over a period of time that is supplied by the transmission grid.

12 Adjusted to what would have been expected during a 10% POE weather event.

13 POE refers to the likelihood that a peak demand forecast will be met or exceeded. A 10% POE peak demand forecast is expected to be
exceeded, on average, only one year in 10, while 50% and 90% POE peak demand forecasts are expected to be exceeded, on average, five
years in 10 and nine years in 10, respectively.

14 See http://wa.aemo.com.au/home/electricity/reserve-capacity/reserve-capacity-timetable-overview.
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- Factors affecting peak demand, including the Individual Reserve Capacity Requirement (IRCR)
and uptake of commercial and residential rooftop photovoltaic (PV).1°

- Recent trends in consumption by residential, commercial, and large industrial customers.

1 Chapter 4 provides an explanation of the forecasting methodology and a discussion of factors
affecting the forecasts, including the uptake of new technologies.

1 Chapter 5 presents the peak demand and operational consumption forecasts from 20167 17
to 2025i 26.

1 Chapter 6 reconciles actual demand and energy data for 20151 16 against the forecasts presented
in the 2014 ESOO? and discusses revisions of assumptions and improvements made in the
Deferred 2015 WEM ESOO.

1 Chapter 7 presents the RCT for each Capacity Year of the Long Term Projected Assessment
of System Adequacy (PASA) Study Horizon and discusses future investment opportunities for
the SWIS.

1 Chapter 8 provides information about issues affecting the WEM, including the EMR, emissions
targets, renewable energy policy, and infrastructure developments in the SWIS.

1 Appendices provide further information, including the Availability Curves and peak demand and
operational consumption forecasts for all scenarios.

A data register containing the data for the figures inthisreporti s avai l able o’ AEMOG6s we

15 Rooftop PV is defined as installed residential and commercial systems with a capacity of less than 100 kW and eligible for Small-scale
Technology Certificates under the Renewable Energy Target.

16 The ESOO prepared as part of the deferred 2014 Reserve Capacity Cycle published in June 2015, referred to as the 2014 ESOO in this report.
Available at http://wa.aemo.com.au/docs/default-source/Reserve-Capacity/2014-electricity-statement-of-
opportunities76EBFFC3E047.pdf?sfvrsn=0.

17 Available at http://wa.aemo.com.au/home/electricity/electricity-statement-of-opportunities.
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CHAPTER 2. CHARACTERISTICS AND EVOLUTION
OF THE WEM

This chapter provides background information on the WEM, including market structure, load duration
curves and minimum load, diversity of supply since market start in 2006, and the characteristics of
generation capacity in the SWIS.

2.1 The WEM

The WEM operates in the SWIS, which delivers electricity to around 1.1 million customers across an
area of 261,000 square kilometres, stretching from Kalbarri in the north to Kalgoorlie in the east and
Albany in the south, as shown in Figure 1. The SWIS is an isolated network; it is not connected to the
electricity network in the other Australian states and territories that form the National Electricity Market
(NEM). The Reserve Capacity Mechanism (RCM) was designed to ensure the SWIS has enough
generation, DSM, and network capacity to supply all of its electricity requirements.

Figurel Map of the SWIS

2.1.1 Load duration curves

The load duration curve shows variation in demand over a period of time, and indicates the extremity of
an electricity s ysthedeawér fadipgerekvalsindaredaadlis greater than 90% of
peak demand, the more severe the peak. Typically, in the SWIS, 90% or more of the peak demand is
used for less than 1% of the time (around three days per year).

The load duration curve for the WEM for the 20147 15 Capacity Year (1 October 2014 to 1 October
2015) is shown in Figure 2. It highlights the need for a capacity market to provide sufficient incentives
for peaking generation to be available when required and help determine the correct mix of generation
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