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EXECUTIVE SUMMARY 

This Wholesale Electricity Market (WEM) Electricity Statement of Opportunities (ESOO) report presents 

AEMOôs electricity peak demand and operational consumption1 outlook for the South West 

interconnected system (SWIS) in Western Australia (WA) for a 10-year period. The WEM ESOO is one 

of the key aspects of the Reserve Capacity Mechanism (RCM) that ensures sufficient capacity is 

available during periods of peak demand to meet reliability targets set for the SWIS. 

Last year, AEMO deferred the 2016 Reserve Capacity Cycle2 for a period of 12 months from 1 May 

2016 to 1 May 2017 at the Public Utilities Officeôs request, to allow for new market arrangements to  

be finalised.3  

AEMO is not deferring any cycles this year, and is running the 2016 and 2017 Reserve Capacity Cycles 

concurrently to bring the cycles back to normal. This WEM ESOO report contains an additional year of 

data covering two Long Term Projected Assessment of System Adequacy (PASA) Study Horizons and 

information relevant to the 2016 and 2017 Reserve Capacity Cycles. 

This report contains peak demand and operational consumption forecasts across a range of weather 

and demand growth scenarios.  

It highlights the 10% probability of exceedance (POE)4 peak demand forecast used to determine the 

Reserve Capacity Targets (RCTs) for the 2018ï19 and 2019ï20 Capacity Years.5 

Key findings 
 

¶ Based on the 10% POE peak demand forecast, the RCTs have been determined as: 

- 4,620 megawatts (MW) for the 2018ï19 Capacity Year. 

- 4,660 MW for the 2019ï20 Capacity Year.  

¶ The 10% POE peak demand is forecast to grow at an average annual rate of 1.4%6 over the  

first five years of the forecast period, and 1.6% over the remainder of the period. The forecast 

peak demand growth rate is consistent with the 2015 WEM ESOO forecast of 1.4% across the 

10-year period.7  

¶ Annual operational consumption is forecast to grow slowly, at an average annual rate of 1.2%, 

over the forecast period. This growth rate is slightly higher than the 2015 WEM ESOO forecast 

of 1.0% over the 10-year period. 

¶ The rapid adoption of rooftop photovoltaic (PV)8 continues to reduce operational consumption. 

The production profile of rooftop PV has contributed to shifting peak demand later in the day 

                                                      
1  Operational consumption refers to electricity used over a period of time that is supplied by the transmission grid.  
2  Specifically, AEMO deferred the remaining events in Year 1 of the 2016 Reserve Capacity Cycle (which had not occurred as at 1 May 2016) for a 

period of 12 months, but did not defer Years 2 to 4 of the 2016 Reserve Capacity Cycle. 
3  AEMOôs deferral notice is available at: http://aemo.com.au/Electricity/Wholesale-Electricity-Market-WEM/Reserve-capacity-mechanism/Reserve-

capacity-timetable.  
4  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.  

5  A Capacity Year is defined in Chapter 11 (Glossary) of the WEM Rules as a period of 12 months commencing on the start of the Trading Day on 
1 October and ending on the Trading Day ending on 1 October of the following calendar year. All data in this report is based on Capacity Years 
unless otherwise specified. 

6  This report 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.  

7  The ESOO prepared as part of the deferred 2015 Reserve Capacity Cycle (published in June 2016) is referred to as the 2015 WEM ESOO in this 
report. Available at: https://www.aemo.com.au/-/media/Files/Electricity/WEM/Planning_and_Forecasting/ESOO/2015/Deferred-2015-Electricity-
Statement-of-Opportunities-for-the-WEM.pdf.  

8  For the purposes of this report, rooftop PV refers to installed residential and commercial systems that have a capacity of less than 100 kW and 
are eligible for Small-scale Technology Certificates under the Small-scale Renewable Energy Scheme (SRES). 

http://aemo.com.au/Electricity/Wholesale-Electricity-Market-WEM/Reserve-capacity-mechanism/Reserve-capacity-timetable
http://aemo.com.au/Electricity/Wholesale-Electricity-Market-WEM/Reserve-capacity-mechanism/Reserve-capacity-timetable
https://www.aemo.com.au/-/media/Files/Electricity/WEM/Planning_and_Forecasting/ESOO/2015/Deferred-2015-Electricity-Statement-of-Opportunities-for-the-WEM.pdf
https://www.aemo.com.au/-/media/Files/Electricity/WEM/Planning_and_Forecasting/ESOO/2015/Deferred-2015-Electricity-Statement-of-Opportunities-for-the-WEM.pdf
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where is has lesser output. As a result, AEMO expects peak demand to grow at a faster rate 

than operational consumption over the outlook period. 

¶ Peak demand for the 2016ï17 summer was 3,670 MW, observed in the 17:00 to 17:30 trading 

interval on 1 March 2017. It was the lowest summer peak observed in the SWIS since 2009, 

and the first time since 2007 that peak demand occurred in March.  

- Rooftop PV systems are estimated to have reduced peak demand on 1 March 2017 by  

265 MW, or 7.2%, from 3,935 MW to 3,670 MW.  

- The capacity cost allocation mechanism ï the Individual Reserve Capacity Requirement 

(IRCR)9 ï has provided an effective incentive for contestable customers to reduce electricity 

consumption during high demand periods. Action taken by 53 customers in response to the 

IRCR reduced load by 124 MW during the peak demand interval on 1 March 2017, the 

highest IRCR response observed to date.  

¶ Based on the current level of installed and committed capacity, and assuming there are no 

changes to the capacity outlook, 5 MW of new capacity may be required in the SWIS in the 

2021ï22 Capacity Year. This grows in line with demand up to 433 MW by the end of the 

forecast period. 

¶ The WA Governmentôs Electricity Market Review (EMR) may change the way Capacity Credits 

are assigned, from the current administered process to a Reserve Capacity Auction.10 

However, the implementation of this change still needs to be finalised as part of the EMR 

process.  

¶ AEMO investigated the effect of new renewable capacity on the level of capacity in the RCM 

and the RCP. High levels of solar capacity are expected to affect the RCP more than high 

levels of wind capacity, due to the higher capacity factor at peak time of solar compared to 

wind in the SWIS.  

¶ The Demand Side Management (DSM) Reserve Capacity Price (RCP) for the 2017ï18 

Capacity Year is $17,050 per MW.  

 

Reserve Capacity Target 

The RCTs for the 2018ï19 and 2019ï20 Capacity Years have been determined as 4,620 MW and 

4,660 MW, respectively.  

These RCTs are calculated as the 10% POE peak demand forecast plus a reserve margin.11  

Excess capacity fell from 23% for the 2016ï17 Capacity Year to 14% for the 2017ï18 Capacity Year, 

predominantly due to a large volume of Demand Side Programme (DSP) capacity (493 MW) exiting the 

market in response to the EMR-related RCM transitional changes.12  

On 17 November 2016, a Ministerial Direction was tabled in the WA Parliament to ensure that Synergy  

will reduce at least 380 MW of non-renewable generation nameplate capacity by 1 October 2018.13 

On 5 May 2017, the WA Government announced its plans to reduce a total of 437 MW of Synergyôs 

non-renewable generation nameplate capacity (equivalent to 387 MW of Capacity Credits).14 This 

reduction will affect the capacity supply-demand balance in the SWIS by decreasing excess capacity 

                                                      
9   For the calculation method for determining the IRCR, see Appendix 5 of the WEM Rules.  
10  The Reserve Capacity auction proposed by the EMR is different to the current Reserve Capacity Auction under clause 4.19 of the WEM Rules.  
11  The reserve margin is calculated as the greater of 7.6% of the 10% POE demand forecast, and the maximum capacity of the largest generating 

unit in the SWIS ï see clause 4.5.9(a) of the WEM Rules. 
12  Further information on the EMR-related RCM transitional changes is available at: 

https://www.finance.wa.gov.au/cms/Public_Utilities_Office/Electricity_Market_Review/Wholesale_Electricity_Market_Improvements.aspx.  
13  WA Parliament, 2016. Electricity Corporations Act 2015 ï Ministerial Direction. Available at: 

http://parliament.wa.gov.au/publications/tabledpapers.nsf/displaypaper/3914903a6b61c1cde6d034044825806e0027dedb/$file/4903.pdf. 
14  Government of Western Australia, 2017. Synergy to reduce electricity generation cap by 2018. Available at: 

https://www.mediastatements.wa.gov.au/Pages/McGowan/2017/05/Synergy-to-reduce-electricity-generation-cap-by-2018.aspx. 

https://www.finance.wa.gov.au/cms/Public_Utilities_Office/Electricity_Market_Review/Wholesale_Electricity_Market_Improvements.aspx
http://parliament.wa.gov.au/publications/tabledpapers.nsf/displaypaper/3914903a6b61c1cde6d034044825806e0027dedb/$file/4903.pdf
https://www.mediastatements.wa.gov.au/Pages/McGowan/2017/05/Synergy-to-reduce-electricity-generation-cap-by-2018.aspx
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from 642 MW (14.1%)15 in the 2017ï18 Capacity Year to 187 MW (4.0%) in 2018ï19 Capacity Year, 

assuming the current level of Capacity Credits assigned to other Facilities remains unchanged.  

Based on the current level of installed capacity and known retirements, and assuming no further 

changes to the Wholesale Electricity Market Rules (WEM Rules), new capacity is expected to be 

required in the SWIS in the 2021ï22 Capacity Year. By the end of the outlook period (2026-27), the 

level of shortfall is expected to be 433 MW (8.3%).  

DSM Reserve Capacity Price 

The RCM transitional changes introduced a separate pricing structure for DSM capacity, which will 

commence on 1 October 2017.16 The DSM RCP for the 2017ï2018 Capacity Year is required to be 

published in this report.17 

The DSM RCP for the 2017ï18 Capacity Year is $17,050 per MW. The RCP for generators for the 2016 

and 2017 Reserve Capacity Cycles cannot be confirmed until after the certification process for these 

years has been completed. 

Peak demand and operational consumption forecasts 2017ï18 to 2026ï27 

AEMO forecasts the 10% POE peak demand to increase at an average annual rate of 1.6% over the 

next 10 years, as presented in Table 1.  

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

Scenario 
2017ï18 

(MW) 

2018ï19 

(MW) 

2019ï20 

(MW) 

2020ï21 

(MW) 

2021ï22 

(MW) 

5-year average 
annual growth 

10-year average 
annual growth 

10% POE 4,169 4,213 4,253 4,326 4,401 1.4% 1.6% 

50% POE 3,927 3,968 4,009 4,076 4,133 1.3% 1.5% 

90% POE 3,709 3,739 3,782 3,835 3,893 1.2% 1.4% 

Source: AEMO and ACIL Allen 

The 10% POE 10-year average annual growth rate listed in Table 1 is marginally different from the 

growth rate published in the 2015 WEM ESOO, due to incremental improvements in the forecasting 

methodology, especially in the rooftop PV model and economic forecasts.  

The first five years of the forecasts in the 2015 WEM ESOO and this report follow the same annual 

growth rate, with a slight increase in growth rate for the last five years of the latest forecast. This results 

in a variance of 101 MW between the two forecasts at the end of the forecast period. AEMO has 

analysed this variance and considers the difference between the annual peak demand forecasts in the 

2015 WEM ESOO and this report to be due to higher forecast population and economic growth over the 

forecast period and refinements to the forecast methodology.  

Operational consumption forecasts for the high, expected, and low growth scenarios are shown in 

Table 2. These forecasts reflect different economic growth scenarios and corresponding rooftop PV 

system and electric vehicle (EV) growth scenarios.  

  

                                                      
15  AEMO is aware that some of capacity associated with Muja AB will be retired by 1 October 2017, however due to the late timing of this 

announcement, the earlier retirement is not considered.  
16  Government Gazette No.89 óElectricity Industry (Commencement of Electricity Industry (Wholesale Electricity) Market Amendment Regulations) 
Order 2016ô, Perth, Tuesday 31 May 2016.  

17  See clause 4.5.13(i) of the WEM Rules. 
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Table 2 Operational consumption forecastsa for different economic growth scenarios 

Scenario 
2017ï18 

(GWh) 

2018ï19 

(GWh) 

2019ï20 

(GWh) 

2020ï21 

(GWh) 

2021ï22 

(GWh) 

5 year average 
annual growth 

10 year average 
annual growth 

High  18,947   19,160   19,372   19,650   19,967  1.3% 1.7% 

Expected  18,819   18,962   19,110   19,316   19,538  0.9% 1.2% 

Low  18,705   18,786   18,866   18,994   19,129  0.6% 0.7% 

Source: ACIL Allen with AEMO input 
a Operational consumption forecasts are per financial year 

AEMO expects operational consumption to increase at an average annual rate of 0.9% over the next 

five years and 1.2% over the 10-year growth period. This is slightly lower than last yearôs forecast, 

mainly due to higher forecast rooftop PV system uptake.  

Growth in operational consumption is predicated on current policy settings for the non-contestable 

customer segment. Changes to tariff and regulatory policies may reduce or increase growth in 

operational consumption compared to AEMOôs forecasts over the outlook period. 

Table 1 and Table 2 highlight that peak demand is expected to continue growing at a higher rate than 

operational consumption. This trend is partly due to rooftop PV reducing consumption more during the 

middle of the day than during peak times.  

Trends in SWIS peak demand 

Peak demand and associated temperature statistics for the past nine years are outlined in Table 3.  

This yearôs summer peak demand (3,670 MW on 1 March 2017) was 8.5% lower than last yearôs 

(4,013 MW), and was the lowest summer peak since 2009. As Table 3 shows, a significant driver of this 

was a much lower temperature. It was the first time since 2007 that peak demand occurred in March. 

Table 3 SWIS system peak, 2009 to 2017 

Date 
Peak demand 
(MW) 

Maximum temperature during 
trading interval (°C) 

Trading interval 
commencing 

Daily maximum 
temperature (°C) 

1 March 2017 3,670 34.7 17:00 37.7 

8 February 2016 4,013 40.2 17:30 42.5 

5 January 2015 3,744 40.8 15:30 44.4 

20 January 2014 3,702 37.4 17:30 38.3 

12 February 2013 3,732 35.4 16:30 40.5 

25 January 2012 3,857 40.0 16:30 41.0 

16 February 2011 3,735 37.5 16:30 39.0 

25 February 2010 3,766 39.5 16:00 41.5 

11 February 2009 3,515 39.5 15:30 39.7 

Source: AEMO and Bureau of Meteorology 

The 2016ï17 summer peak demand occurred during the trading interval starting at 17:00, consistent 

with the trend of peak demand shifting later in the afternoon, observed over the past four years. 

Between 2011 and 2013, peak demand occurred in the trading interval starting at 16:30. More recently, 

peak demand has been observed during later trading intervals. This is largely due to strong uptake of 

rooftop PV systems.  

Peak demand has become increasingly volatile in the last five years. Between 2013 and 2015, peak 

demand was fairly stable at around 3,700 MW. Record peak demand was observed on 8 February 

2016, which was followed by the lowest peak demand in eight years on 1 March 2017.  
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The unpredictable nature of peak demand presents a forecasting challenge. This affects the accuracy 

of the RCT, which is based on the 10% POE peak demand forecast, and increases the risk of setting an 

inappropriate RCT and RCP. Since the RCP should reflect the economic value of capacity, an 

inappropriately high or low RCP risks sending misleading price signals to the market.  

Several factors are contributing to making peak demand harder to forecast, including: 

¶ Continuing rapid uptake of rooftop PV.  

¶ Increased customer IRCR response. 

¶ Uncertainty about the effect of battery storage and EVs on peak demand.  

¶ Variation in weather patterns.  

AEMO continues to work to better understand these trends and improve the forecasts presented in the 

WEM ESOO. 

Impact of rooftop PV systems 

Underlying electricity consumption18 in the residential sector continues to grow, due to increased use of 

electrical appliances, including reverse-cycle air-conditioning and entertainment devices. However, a 

combination of strong uptake of rooftop PV, energy efficiency, and a response to higher prices has 

contributed to a reduction in average consumption per connection from the electricity network. This has 

reduced the growth in both operational consumption and peak demand.  

Rooftop PV is estimated to have reduced the 2016ï17 summer peak demand by 265 MW. This was 

significantly higher than the 191 MW reduction seen for the 2015ï16 summer peak, due to continued 

strong growth in rooftop PV installations and the 2016ï17 peak occurring earlier in the day, when solar 

generation is higher.  

The 265 MW reduction in peak demand is attributed to the following factors: 

¶ A shift in the timing of peak demand by half an hour, from the trading interval starting at 16:30 to 

the trading interval starting at 17:00. Underlying demand was estimated to be 3,877 MW at 17:00 

compared to 3,935 at 16:30. This shift of the peak to a later time reduced demand by 58 MW. 

¶ Generation from rooftop PV during the 17:00 peak. This reduced peak demand by 207 MW from 

3,877 MW to 3,670 MW. 

Growth of rooftop PV installations has continued to affect the level and timing of peak demand over the 

last five years. In Table 4, actual peak demand over the six highest demand days for 2012 to 2017 is 

compared with the estimated peak that would have occurred in the absence of rooftop PV. 

Table 4 Effect of rooftop PV on peak demand, 2012 to 2017a 

Date 
Trading 
interval 
commencing 

Peak 
demand 
(MW) 

Estimated 
peak demand 
without 
rooftop PV 
(MW) 

Estimated peak 
trading interval 
commencing 
without rooftop 
PV 

Reduction in 
peak demand 
from rooftop 
PV (MW) 

Reduction in 
peak demand 
from peak time 
shift (MW) 

1 March 2017 17:00 3,670 3,935 16:30 207 58 

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 

a This table has been updated from previous editions of the WEM ESOO to reflect the latest data from the Australian PV Institute and PVOutput.org.  

                                                      
18  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. 
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AEMO expects the strong growth of rooftop PV capacity in the SWIS to continue. Over the past year, 

approximately 125 MW of new rooftop PV was installed, representing an increase in total rooftop PV 

capacity in the SWIS of around 20%. Technological, commercial, and regulatory factors, as well as 

increasing environmental awareness, continue to drive this strong uptake.  

The increasing uptake of rooftop PV is affecting the daily load profile for the SWIS. This change is most 

noticeable on sunny winter days which now show a strong dip in the middle of the day, coinciding with 

peak solar generation, an effect known as the ñduck curveò. This may require gas peaking generation to 

start and stop multiple times during the day, potentially increasing costs and, subsequently, wholesale 

energy prices. In particular, fast-response gas peaking generation may be used more in future for the 

sharp ramp-up of load between 16:00 and 18:00.  

Response to the Individual Reserve Capacity Requirement 

The IRCR mechanism financially incentivises large customers to reduce consumption during peak 

demand periods and consequently reduce their exposure to capacity payments. At the time of the 

2016ï17 peak demand, 53 customers reduced consumption, resulting in a total load reduction of 124 

MW, as outlined in Table 5. 

Table 5 IRCR response on peak demand days, 2012 to 2017 

Date Peak demand (MW) Time of peak 
Estimated IRCR 
reduction (MW) 

Number of customers 
responding 

1 March 2017  3,670 17:00 124 53 

8 February 2016 4,013 17:30 77 57 

5 January 2015 3,744 15:30 42 20 

20 January 2014 3,702 17:30 50 44 

12 February 2013 3,732 16:30 65 59 

25 January 2012 3,857 16:30 50 59 

 

Although a similar number of loads responded to the IRCR compared to previous years, the response 

was the highest observed to date. Of the 53 customers that responded, nine customers accounted for 

104 MW (84%) of the total reduction. 

Electricity Market Review 

The EMR was launched in 2014 by the WA Government to consider changes to the WEM, with the key 

objective of reducing the cost of the production and supply of electricity-related services. Aspects of 

phase two of the EMR are currently underway. This phase consists of four workstreams covering the 

proposed reform projects, with the WEM improvements workstream focusing on reforms to the RCM 

and energy market.19 

As part of this workstream, a Reserve Capacity Auction is expected to be introduced in future. AEMO 

understands that changes to the WEM Rules to implement the auction will be developed by late 2017 or 

early 2018. Prior to this, a number of transitional reforms designed to reduce excess capacity have 

commenced or are scheduled to commence in 2017.20 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.  

                                                      
19  More information available at: 

https://www.finance.wa.gov.au/cms/Public_Utilities_Office/Electricity_Market_Review/Electricity_Market_Review.aspx  
20  Government Gazette No.89 óElectricity Industry (Commencement of Electricity Industry (Wholesale Electricity) Market Amendment Regulations) 
Order 2016ô, Perth, Tuesday 31 May 2016. 

https://www.finance.wa.gov.au/cms/Public_Utilities_Office/Electricity_Market_Review/Electricity_Market_Review.aspx
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Excess capacity fell from 23% for the 2016ï17 Capacity Year to 14% for the 2017ï18 Capacity Year, 

predominantly due to a large volume (454 MW) of DSM capacity exiting the market in response to the 

RCM transitional changes.  

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. 21  

While not directly linked, the Large-scale Renewable Energy Target (LRET) will support the Paris 

commitment. The LRET is a national target for renewable generation to reach 33,000 gigawatt hours 

(GWh) of Australiaôs forecast electricity generation by 2020.22 Although this is a national target and 

there is no obligation on individual states to meet their pro-rata share, the sale of Large-scale 

Generation Certificates (LGCs) under the LRET incentivises further investment in renewable generation 

in the SWIS.  

AEMO has recently modelled a hypothetical SWIS LRET to estimate the effects that an increased 

renewable energy generation mix would have on the RCM.23 To achieve the hypothetical SWIS LRET 

target, approximately 2,200 GWh a year of new renewable generation would be required.  

The effect on the RCP would depend on the mix of new renewable generation installed. A high 

concentration of new solar generation would likely reduce the RCP more than a high concentration of 

wind. This is due to solar having a higher capacity factor24 during peak times than wind, even though 

wind generally has a higher overall capacity factor on average.25  

  

 

 

 

                                                      
21  Australiaôs 2030 climate change target is available at: http://www.environment.gov.au/climate-change/publications/factsheet-australias-2030-

climate-change-target  
22  For more information on the LRET, see https://www.environment.gov.au/climate-change/renewable-energy-target-scheme  
23 AEMO, 2017. AEMO Insights - Renewables Influence on the Generation Mix and Gas Demand in Western Australia. Available at: 

https://www.aemo.com.au/Media-Centre/Renewables-Influence-on-the-Generation-Mix-and-Gas-Demand-in-WA.  
24  Capacity factor is represents the percentage of actual generation relative to the maximum theoretically possible generation based on a Facilityôs 

nameplate capacity.  
25  Based on historical SWIS data for large-scale wind and solar generators. The trend towards a later peak may see solarôs average capacity factor 

during peak times fall in the future. 

http://www.environment.gov.au/climate-change/publications/factsheet-australias-2030-climate-change-target
http://www.environment.gov.au/climate-change/publications/factsheet-australias-2030-climate-change-target
https://www.environment.gov.au/climate-change/renewable-energy-target-scheme
https://www.aemo.com.au/Media-Centre/Renewables-Influence-on-the-Generation-Mix-and-Gas-Demand-in-WA
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CHAPTER 1. INTRODUCTION 

1.1 Background and context 
This Wholesale Electricity Market (WEM) Electricity Statement of Opportunities (ESOO) report has 

been developed by the Australian Energy Market Operator (AEMO) as part of the 2016 and 2017 

Reserve Capacity Cycles.26 The information provided by this report relates to generation and Demand 

Side Management (DSM) capacity required in the South West interconnected system (SWIS) in 

Western Australia (WA) for the 2018ï19 and 2019ï20 Capacity Years.27  

A key purpose of the 2017 WEM ESOO is to set the Reserve Capacity Targets (RCTs) for the 2018ī19 

and 2019ï20 Capacity Years. The RCT is the amount of generation and DSM capacity required to 

satisfy the Planning Criterion, which AEMO determines in accordance with the WA Wholesale Electricity 

Market Rules (WEM Rules).28  

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 ancillary services required to 

maintain system security.  

The 2017 WEM ESOO presents AEMOôs outlook for peak demand and operational consumption29 in 

the SWIS across a number of scenarios. AEMO uses weather-adjusted historical data30 in various 

places throughout this report and focuses on the 10% probability of exceedance (POE)31 forecasts, 

used to set the RCTs.  

This report has been developed to provide relevant information about market trends and investment 

opportunities to current and potential stakeholders in the SWIS.  

1.1.1 Concurrent operation of the 2016 and 2017 Reserve Capacity Cycles 

At the request of the WA Public Utilities Office in March 2016, AEMO deferred the 2016 Reserve 

Capacity Cycle for a period of 12 months to 1 May 2017. The deferral of the 2016 Reserve Capacity 

Cycle was requested to allow new market arrangements of the Electricity Market Review (EMR) to be 

finalised before the process of certification of capacity for the 2018ï19 Capacity Year commenced. 

As such, this report is relevant to both the 2016 Reserve Capacity Cycle (for the 2018ï19 Capacity 

Year) and the 2017 Reserve Capacity Cycle (for the 2019ï20 Capacity Year).  

Further information on the deferral of the 2016 Reserve Capacity Cycles is available on  

AEMOôs website.32 

1.2 Structure of this report 

The structure of the report is as follows: 

¶ Chapter 2 provides background information on the WEM, including market mechanisms, load 

patterns, diversity of capacity supply, and details of existing Facilities in the SWIS. 

  

                                                      
26  The 2016 and 2017 Reserve Capacity Cycles are for the 2018ï19 Capacity Year and the 2019ï20 Capacity Year respectively. 
27  All references to years are Capacity Years throughout this report, unless otherwise specified. A Capacity Year is defined in Chapter 11 (Glossary) 

of the WEM Rules as a period of 12 months commencing on the start of the Trading Day on 1 October and ending on the Trading Day ending on 
1 October of the following calendar year. All data in this report is based on Capacity Years unless otherwise specified.  

28  See clause 4.5.9 of the WEM Rules.  
29  Operational consumption refers to electricity used over a period of time that is supplied by the transmission grid. 
30  Adjusted to what would have been expected during a 10% POE weather event.  
31  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.  

32  AEMO. Reserve Capacity Timetable. Available at: https://www.aemo.com.au/Electricity/Wholesale-Electricity-Market-WEM/Reserve-capacity-
mechanism/Reserve-capacity-timetable.  

https://www.aemo.com.au/Electricity/Wholesale-Electricity-Market-WEM/Reserve-capacity-mechanism/Reserve-capacity-timetable
https://www.aemo.com.au/Electricity/Wholesale-Electricity-Market-WEM/Reserve-capacity-mechanism/Reserve-capacity-timetable
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¶ Chapter 3 discusses: 

- The 2016ï17 summer peak demand in the SWIS, and historical trends in peak demand  

since 2008.  

- Factors affecting peak demand, including temperature, the Individual Reserve Capacity 

Requirement (IRCR), and uptake of commercial and residential rooftop photovoltaic (PV).33 

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

customers.  

¶ Chapter 4 explains the forecasting methodology and assumptions for peak demand and 

operational consumption, and discusses factors affecting the forecasts. 

¶ Chapter 5 presents the peak demand and operational consumption forecasts from the 2017ï18 

Capacity Year to the 2026ï27 Capacity Year. 

¶ Chapter 6 reconciles actual demand and energy data for 2016ï17 against the forecasts presented 

in the 2015 ESOO34, and discusses revisions in assumptions and improvements made in the 2017 

WEM ESOO. 

¶ 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.  

¶ Chapter 8 discusses issues affecting the WEM, including the EMR, emissions targets, renewable 

energy policy, and infrastructure developments in the SWIS. 

¶ 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 in this report is available on AEMOôs website.35  

                                                      
33  For the purposes of this report, rooftop PV is defined as installed residential and commercial systems with a capacity of less than 100 kilowatts 

(kW) and eligible for Small-scale Technology Certificates (STCs) under the federal SRES.  
34  The WEM ESOO prepared as part of the deferred 2015 Reserve Capacity Cycle published in June 2016, referred to as the 2015 ESOO in this 

report. Available at: https://www.aemo.com.au/-/media/Files/Electricity/WEM/Planning_and_Forecasting/ESOO/2015/Deferred-2015-Electricity-
Statement-of-Opportunities-for-the-WEM.pdf.  

35  AEMO. Available at: https://www.aemo.com.au/Electricity/Wholesale-Electricity-Market-WEM/Planning-and-forecasting/WEM-Electricity-
Statement-of-Opportunities. 

https://www.aemo.com.au/-/media/Files/Electricity/WEM/Planning_and_Forecasting/ESOO/2015/Deferred-2015-Electricity-Statement-of-Opportunities-for-the-WEM.pdf
https://www.aemo.com.au/-/media/Files/Electricity/WEM/Planning_and_Forecasting/ESOO/2015/Deferred-2015-Electricity-Statement-of-Opportunities-for-the-WEM.pdf
https://www.aemo.com.au/Electricity/Wholesale-Electricity-Market-WEM/Planning-and-forecasting/WEM-Electricity-Statement-of-Opportunities
https://www.aemo.com.au/Electricity/Wholesale-Electricity-Market-WEM/Planning-and-forecasting/WEM-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 an overview of the market 

mechanisms and load patterns, and information about diversity of supply and existing Facilities. 

2.1 Overview  

The WEM commenced operation in the SWIS on 21 September 2006. The SWIS consists of 

approximately 98,000 kilometres of transmission and distribution network. With more than one million 

customer connections, the SWIS covers an area of 261,000 square kilometres, extending from Albany 

in the south to Kalgoorlie in the east and Kalbarri in the north, including the Perth metropolitan area, as 

illustrated in Figure 1.  

The SWIS is geographically isolated from the National Electricity Market (NEM). As such, the WEM 

needs to be self-sufficient for long-term power system security. 

Figure 1 Map of the SWIS 

 

 

2.2 Market mechanisms  
The Reserve Capacity Mechanism (RCM) 36 was designed to financially incentivise sufficient electricity 

generation and DSM capacity in the SWIS to meet forecast peak demand, while achieving the reliability 

targets specified in the WEM Rules.  

                                                      
36 The rules establishing and governing the RCM are in chapter 4 of the WEM Rules. 
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The RCM provides sufficient revenue for capacity investments, particularly for peaking capacity, to 

avoid high and volatile energy prices in the market.  

In conjunction with the RCM, the WEM operates an energy market. The energy market is facilitated 

through a combination of bilateral contracts (off market), the Short Term Energy Market (STEM), the 

balancing market, and various ancillary service markets. 

Generators may participate in the energy market only, or in both the energy and capacity markets. 

Capacity payments via the RCM allow generators to recover long run marginal costs, while short run 

marginal costs are recovered through the energy market. This results in lower energy price caps for the 

WEM when compared to other, energy-only electricity markets (where generators recover long and 

short run marginal costs solely through the energy market), such as the NEM.  

Table 6 outlines the market mechanisms employed in the WEM.37 A brief description highlights key 

features of each mechanism. 

Table 6 Market mechanisms in the WEM 

Market mechanism Brief description 

Reserve Capacity Mechanism Ensures sufficient capacity is available to meet the system peak demand. 

Short Term Energy Market (STEM) 
A day ahead contractual market that allows Market Participants to trade 
around bilateral positions for the following day. 

Balancing market 
A market accounting for differences between day-ahead net contract 
positions, established after the STEM process, and actual outcomes. 

Load rejection reserve ancillary service 
A market for generators capable of rapidly decreasing output in the event of 
a sudden loss of demand, such as a system fault. 

Load following ancillary service (LFAS) 
Ensures the target frequency range (49.8 to 50.2 hertz) is met 99% of the 
time by balancing demand and supply. 

Spinning reserve ancillary service 
Capacity (either from a generator, dispatchable load, or interruptible load) 
held in reserve to respond rapidly in the event of an unexpected outage of 
an operating Facility. 

Dispatch support ancillary service 
Generators capable of maintaining voltage levels in the power system, and 
services not covered by other ancillary service markets. 

System restart ancillary service 
Enables part of the power network to be re-energised by black  
start-equipped generation capacity following a system-wide black out. 

 

2.3 Load patterns  
The load duration curve represents the variation of electricity demand over time. It reflects the amount 

of time for which a given level of demand is exceeded, and indicates the extremity of an electricity 

systemôs peak demand. The load duration curve provides information for determining the optimal mix of 

generation, as different generation is suited to different types of load. For example, peaking generators 

are used for short periods during the year when electricity demand is at its highest.  

Typically, in the SWIS, maximum demand is highest on hot summer days, with a peak between 15:30 

and 17:30. Figure 2 compares load duration curves for the WEM and the NEM for the 2015ï16 

Capacity Year.  

In the 2015ï16 Capacity Year, peak demand for the WEM and the NEM was around 4,013 megawatts 

(MW) and 29,019 MW, respectively. The WEM has a sharper peak than the NEM, with the upper 33.2% 

of the load used for 10% of the time, compared to 19.9% of the time in the NEM. The minimum load in 

the WEM is 34.7% of peak demand, which is lower than in the NEM (48%).  

The peakier load profile of the WEM suggests that load in the SWIS is more temperature sensitive than 

load in the NEM. 

                                                      
37 Independent Market Operator, 2012. Wholesale Electricity Market Design Summary. Available at: https://www.aemo.com.au/-

/media/Files/PDF/wem-design-summary-v1-4-24-october-2012.pdf.  


















































































































































