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Executive Summary  
 
Since the beginning of 2007, electricity spot and forward contracts prices have increased to 
levels much higher than historically observed across all National Electricity Market (NEM) 
regions. As an independent energy consultant, Creative Energy Solutions has undertaken a 
detailed investigation to report on the underlying causes and impacts of these high prices, 
and to consequently recommend actions on behalf of the Energy Users Association of 
Australia (EUAA).  
 
An EUAA member survey conducted in June 2007 showed that many me mbers are concerned 
about the impact electricity spot and forward contract price increases will have on their 
business. The EUAA is therefore interested in understanding the issues associated with the 
price increases.   
 
The purpose of this investigation i s to assist the EUAA in developing recommendations of a 
policy/regulatory/end -user initiated nature to respond to the high prices , and to assist 
large energy users in managing high price situations in the future.  
 
In particular, this report:  
 

 investigates the possible factors which may cause the price increases in the spot 
and forward contract market, as well as identifying those factors which have 
actually contributed;  1  

 assesses the impact of the spot and forward market increase on the whole spectrum 
of the market, including participants (generators, retailers, end users), and broader 
implications on the operation of the electricity market .  

 

Overall conclusion  
 
In summary, during the second quarter of 2007 there was a reduction in supply capacity due 
to d rought and plant outages at levels higher than previous years . This,  combined with a re -
valuation of implied water value by hydro stations, a re -valuation of coal fired capacity , 
more limited competition in the NEM  and in some cases high demand periods, led to higher 
priced generation being dispatched to meet demand. These factors were identified as 
causal to the general upward shift in the spot prices  and had a flow -on impact on the 
forward market prices . While any of these behavioural changes in isolation  would have had 
a smaller impact, combin ed they led to the sharp increase in average spot prices relative to 
historical levels.   
 
The study found evidence that some generators directly unaffected by water shortages 
behaved in an opportunistic manner which contributed to higher price outcomes.  Greater 
concentration in the NEM, is likely to have assisted some of the behaviour observed and the 
resultant higher prices but it is difficult to be definitive about the timing and significance 
of such behaviour.  
 
The forward market price increase was due to many factors , including the risk that the 
drought conditions may extend, increased uncertainty  amongst the generation sector of 
their future available capacity led to a reduction in natural sellers and the  increased price 
volatility.  
 
 
 

                                                 
1 Factors that could influence the spot price outcomes were taken to include  weather patterns, demand patterns, 

generator outages, reserve levels and generator behaviour.  



Market Price Investigation   Page ii  
 
 

 

 
 Confidential ð Do Not Disclose May 2008 

 

Key findings  
 
Drought conditions affected price outcomes  é 
 
The half -closure of Tarong Power Station due to limited cooling water, the record-low 
water storage levels at major hydro generation facilities (which led to the hydro gen erators 
offering their capacity at higher prices ) and the increased overnight demand due to water 
pumping all contributed to sustained higher price outcomes .  
 
Cooler weather and record demand occasionally affected price outcomes  é 
 
The analysis of the daily temperatures in the NEM indicated that April 2007 was generally 
warm while May was exceptionally warm. However, June 2007 was the coldest June 
recorded in Australia in since 1950. The cold days corresponded with high demand; it was 
found that higher maximum demand levels help ed explain extreme spot prices in a few 
half -hours of the quarter, but d id not explain the systematic step increase in the underlying 
price. 
 
Price outcomes were also affected by a reduction in low cost energy offered  é 

There was a notable reduction in low cost energy being offered to the market on a daily 
frequency which led to higher price generator offers being accepted and dispatched by 
NEMMCo. This led to a sustained spot price increase throughout the period. The cause of 
the red uction of low cost energy appeared to be a result of drought affected generation, 
higher base load outages and opportunistic  behaviour from the generation sector.  

Low reserve levels led to higher prices  é  

During Q2-07 there was an observable sustained upward shift in the spot price across all 
reserve levels relative to previous years. There were also more intervals of significantly 
lower reserve levels than in the previous three years, and these periods of low reserve 
corresponded to extreme spot price eve nts.  

Generator behaviour exacerbate d spot price  increases é 

Base load generators unaffected by water shortages appeared to have offer ed their 
generation at a higher price , which contributed to the increase in the sustained price 
outcomes. In the case of e xtreme spot price events during June 2007, generation behaviour 
was instrumental in causing the extreme price outcomes.  
 
Sustained, high prices affected all market participants é 
 
The analysis revealed that all sectors of the market are impacted by an increase in the spot 
market and forward market prices. The spot market increase immediately affects those 
customers, retailers and generators with some spot market exposure . For generators 
operating  during high price periods , the affect  can be favourable . In any case, the spot 
price increase leads to an increased risk for all parties . 
 
NEMMCo retailer prudential requirements increase d, which will lead to greater business 
costs for retailer s. Consequently, this cost will most likely ultimately flow  on to customers.  
 
During the period when the spot market increased, the forward market  also increased. At 
one stage, the forward market exceeded $100/MWh for the 2007/08 period across most 
regions. An elevated forward price clearly has a profound impact on end -use customers 
where energy is a significant component of their input costs. There are serious implications 
including potential loss of jobs, threat to investment decisions, and in the worst case, 
operational viability .  
 
An elevated forward market price substantia lly increases the credit risk carried by the 
retailer for those transactions executed prior to the market price increase. This can lead to 
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a retailer being unable to trade with selected counter -parts in the market , potentially 
leaving retailers unable to t ransact and therefore less likely to make customer offers.   
 
To avoid credit risk , it is possible to trade using the Sydney Futures Exchange, which has 
initial margins and daily margin calls based on daily closing prices. During Q2 -07, the 
volatility of th e forward market increased substantially  and therefore the initial and daily 
margin calls increased. As a consequence, the attraction to trade on the Exchange would 
have been tarnished having to deal with the daily margin calls.  
 
The combined impact of the higher cost of doing business, credit risk s increasing, margin 
calls proving to be troublesome, and validity risks increasing , could lead to the market 
stalling  and customers struggling to receive retail offers.  
 
While the immediate impact on end users is dependant on where they are in terms of their 
electricity recontracting cycle and their exposure to the spot market, there are long term 
impacts of increased risk premiums applying to retail purchases.  
 
Constraints on electricity supply demonstrate that water, electricity and gas operate in 
an integrated world  é 
 
The market conditions throughout 2007 have been significantly affected by water related 
issues, which has also impacted the gas market where gas-fired generation doubled in the 
second quarter of 2007 compared to the same time in 2006. The Victorian gas spot market 
has showed greater price volatility and has increased overall. The interaction of water, gas 
and electricity has demonstrably increased during 2007 and is lik ely to become more 
pronounced as new gas-fired generation comes on stream.   
 
Finding a more efficient means of allocating scarce water resources and investing in future 
water infrastructure is clearly critical to the power sector.  Water is currently allocated 
essentially on non-commercial  grounds, but there have been significant commercial and 
economic impact s on the NEM, including the prices paid by end users.  
 
 

Key Recommendations 
 
The key recommendations are:  
 

1. Policy decisions affecting water, gas or electricity can no longer be undertaken 
in isolation because of the ir co dependence  Any major policy decision needs to 
address the wider implications of this co dependence and consultations on 
impacts need to be widespread.  
 

2. Finding a more efficient means of allocating scarce water r esources and 
investing in future water infrastructure is clearly critical to the power sector.   

 
3. Information concerning market conditions be enhanced and made available to 

the general consumers. The market has a right to be advised and consulted on 
inform ation that may materially affect market outcomes.  

 
4. The energy market in Australia has more risk as the market tightens and 

consequential impacts are greater. Customers are encouraged to recognise that 
electricity is a commodity and ought to be treated as a  business risk and not 
just a procurement activity.  

 
5. Demand side response can assist to improve the efficiency of the market and 

should be encouraged. As the electricity and gas markets become more 
dependent, the value of DSR for the purpose of both the ga s and electricity 
markets is becoming more prevalent. Customers should take great care in 



Market Price Investigation   Page iv  
 
 

 

 
 Confidential ð Do Not Disclose May 2008 

structuring commercial agreements to ensure the maximum value of the DSR is 
extracted.  

 
6. End-use customers may have been immune from the immediate impact of the 

market  price increase depending upon existing purchase agreements. However, 
without doubt , the market has dramatically changed in 2007 and ultimately all 
customers will be affected. Customers are advised to recognise that the 
forward market price and volatility has significantly changed and consequently, 
previous purchasing methods are unlikely to be sufficient in the future. Given 
the elevated energy costs, the rewards for a more tailored approach are likely 
to be easily justified. Particular steps recommended a re:  

 
a. Assess the forward market price level with far greater  scrutiny to better 

understand the likely direction and significant timing risk  inherent of 
electricity purchases .  

b.  Employ strategies to manage the timing risk using extensive market 
intelligence and price forecasting services. 

c.  Recognise that due to the increased daily volatility there is a validity 
premium inherent in any retail offer presented;  therefore strategies ought 
to be employed to reduce the time taken to accept offers . 

d.  All businesses should plan well ahead of the purchase requirement so that 
prudent and opportunistic purchasing strategies can be employed . 

 
 
 

* * * * * 
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1 

1.  Introduction  
 
This report has been prepared by Creative Energy Solutions for the Energy Users Association 
(EUAA) and has been supported by a grant from the National Electricity Market Advocacy 
Panel. The views expressed in this report are those of Creative Energy Solutions.  
 
Creative Energy Solutions, in the position of an independent party with experience in the 
National Electricity Market, has undertaken a detailed investigation of the underlying 
causes and consequences of high electricity prices evident since the beginning of 2007 and , 
in particular , between April and June 2007. The electricity spot and forward contract price 
increases occurred across all National Electricity Market (NEM) regions to levels much 
higher than his torically observed.  
 
This report is expected to  be used by the EUAA and its members to develop an 
understanding of the issues and for use in advocacy activities. It is intended that this report 
will be made available to the general public. Energy users in general have also expressed 
the need for better and more transparent information about the causes of the electricity 
price rises in order to inform approaches to managing them.  
 
It is expected that EUAA advocacy arising from this investigation will be tar geted at the 
work program of the Ministerial Council on Energy (MCE), the Australian Energy Regulator 
(AER) and other energy governance bodies responsible for energy reform. It is understood 
that the EUAA also intends to use the findings of the report to b rief key decision-makers in 
energy policy . 
 
The EUAA and its members are interested in understanding more about the causes and 
consequences of the price increases , as surveys conducted by the organisation highlighted 
that many members are concerned about t he impact the price increase will have on their 
business. 
 
The purpose of this investigation is:  
 

 to understand the causes and consequences of the 2007 high electricity prices and 
its impact on end users and the broader market;  

 to assist the EUAA in developing recommendations of a policy/regulatory/end -user 
initiated nature to respond to the high prices ; and 

 to assist energy users in managing high price situations in the future.  
 
The analysis therefore includes an investigation into the causes of both spo t and forward 
market price rises and discusses the consequential direct impact on major stakeholders.  
The report addresses: 
 

 the extent  of the price increases  

 potential causes of the spot market  increase 

 potential causes of the forward market increase  

 impacts of the spot market  increase 

 impact s of the forward market  increase 
 
The structure of the report is as follows:  
 

1. Intro duction  
2. Extent of price increases 
3. Potential causes of spot price increase 
4. Potential causes of forward market increase  
5. Stakeholder impact of price i ncreases in the NEM 
6. Financial market impact of forward market price increase  
7. Interaction of water, gas and electricity market  
8. Lessons, conclusions and recommendations 
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2.  Extent of price increases  
 
This chapter gives a quantitative overvie w of the price changes in both the spot and 
contract market to 30 June 2007 and makes comparisons with similar periods in other years . 
The analysis in this section will determine the extent of the price increase as background 
for the investigation into the pote ntial causes and consequences which are explored later in 
the report .  
 
Prices in the NEM can be broadly categorised into spot prices and forward contract market 
prices. The spot price  is published on a half -hour basis by the market administrator 
(NEMMCo) and represents the real -time marginal cost of generation offered to serve the 
marginal demand. The forward contract price  represents the market price for fixing the 
variable spot price to a fixed price for a future specified time.  
 
Spot prices have significantly increased across all regions, most notably since 1 April 2007. 
The New South Wales June average of $230/MWh was the highest in NEM history and 
followed the highest April and May average spot outcomes since 1999 and 2002 
respectively.  
 
The forward co ntract market has risen to unprecedented levels, particularly in Queensland. 
At one stage, the 2007/08 forward flat price exceeded $100/MWh in Queensland, Victoria 
and New South Wales, while South Australia exceeded $80/MWh. Months prior to these 
events, t he 2007/08 forward flat price was trading at about $40/MWh.  
 
The extent  of the spot and contract market will be analysed separately.  
 
 

2.1.  The spot market  
 
In this section of the report the spot price has been investigated in terms of:  

 

 the historical annual m oving average; 

 the average price for the Q1 and Q2 period in 2007 relative to other years ;  

 the price duration curve , which illustrates the proportion of time that the spot price 
has settled at a certain threshold during a defined period;  

 the split between the underlying price (general everyday price) versus the value of 
prices above $300/MWh (volatile prices) ;  

 the cumulative price threshold test , in which the rolling weekõs half-hourly spot 
prices in one region are totalled and compared to a limit .  

 

2.1.1.  Histori cal journey of average prices  

Figure 1 shows the annual moving average spot price from the commencement of the 
NEM in December 1998 up to the end of June 20072.  At the end of 2006, the annual 
moving average for all regions was in the range of $25 to $ 40/MWh, but as a result of 
the high spot prices during the first half of 2007, the annual average moving spot price 
indicator increased rapidly in all regions to between $51/MWh and $59/MWh. This is a 
near doubling in only a few months. Only South Australia (in late 2000 -early 2001, which 
was prior to the commissioning of Pelican Point power station) and Tasmania (upon first 
joining the NEM) had an annual moving average exceeding current levels.  The following 
section examines the accele rated increase in average prices for the 1 April to 30 June 
2007 period (Q2-07).  

 
 

                                                 
2 Tasmania joined the NEM in May 2005 and Basslink commenced in April 2006. 
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Figure 1: 365 day moving average spot price 1999 -2007 

 

2.1.2.  January -June (Q1 and Q2) average prices  

 
Spot prices observed across the NEM during the January - June 2007 period increased 
relative to price outcomes of previous periods. Figure 2 shows the 1 January ð 31 March 
(Q1) average flat spot price for each region since 2002 and , as noted, the average price 
outcome was usually greater than recent history, but not as dramatic as the 1 April ð 30 
June 2007 (Q2-07) increase as shown in Figure 3.   
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Figure 2: Q1 Average Flat Spot Prices 2002 -2007 
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Figure 3: Q2 Average Flat Spot Prices 2002 -2007 
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The focus of the analysis in this report is Q2 -07 given the significant increase compared 
to previous years, and indeed the Q2 -07 average prices were far greater than the Q1 -07 
average prices, although the latte r was also higher compared to previous years shown.  
  
With the exception of Tasmania , all regions yielded a far greater average monthly spot 
price for June 2007 than at any other time over between 2004 and 2007. Figure 4 shows 
the monthly average prices for New South Wales for the last 3½ years . It can be seen 
that the 2007 April and May averages were more than double that of the previous years, 
and that the June result was over seven times greater.  The April result for New South 
Wales was the highest on record, and May was second only to May 2002. Prior to June 
2007, the highest monthly average in the NEM was $133/MWh in South Australia in 
February 2001.  
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Figure 4: New South Wales monthly average spot p rice 2004 -2007  

 
Analysis of other regions reveals a similar pattern.  Additional regional charts can be 
viewed in Appendix B. 

 

2.1.3.  Price duration curves  

The price duration curve shows the proportion of time th e spot price has settle d above a 
particular threshold in a given period.  
 
As an example, the price duration curve for Queensland ( Figure 5) clearly shows that at 
all times during the second quarter 2007 (1 April ð 30 June 2007, Q2-07), the half hourly 
spot price was elevated beyond the prices of the previous years  and has been 
consistently elevated for almost all time periods, not just those  few periods of extreme 
price.  
 
The same pattern is evident in the other regions ( Appendix D contains the additional 
price duration curves).  

 



Market Price Investigation   Page  
 

 

 

 
 Confidential ð Do Not Disclose May 2008 

5 

 
Figure 5: Queensland price duration curves, Q2 2004-2007 

 
 

2.1.4.  Underlying price versus price volatility  

 
The price duration curve shown above displays the entire distribution of  prices, but it is 
also useful to segment the spot price distribution value into above and below the 
$300/MWh threshold. The market often uses $300/MWh as a trigger point for measuring 
high price events and $300/MWh forward contract market caps are traded in the 
market.  
 
Figure 6 illustrate s the quarterly average prices from 2004 to 2007 for New South Wales 
highlighting the value that was associated with price s above and below the $300/MWh. 
For the purposes of this analysis, p rices below $300/MWh are considered the underlying 
price, whilst high price events above $300/MWh fall into the òvolatileó category. The 
second quarter of 2007 exhibited a greater underlying (below $300 /MWh) average price 
than at any other quarter in the period assessed, as well as significant periods of pricing 
over $300/MWh consistent with those observed during other periods . This indicates that , 
while extreme volatile spot prices contributed to the significantly high quarterly 
average prices, this came on to p of persistently high, but not extreme, spot prices.  

 
The analysis of Queensland revealed a similar result to that of New South Wales, while 
in Victoria and South Australia the underlying Q2 -07 price was stronger than in previous 
quarters, although the va lue associated with spot prices above $300/MWh was not as 
great as observed historically. (For more regional charts see Appendix E.)  
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Figure 6: NSW quarterly underlying and volatile components  2004-2007 

 

2.1.5.  Cumulative Price Threshold  

The Cumulative Price Threshold (CPT) is a specified limit  within the National Electricity 
Market laws to avoid sustained extreme spot price outcomes.  It is derived by summing 
the rolling 168 consecutive previous half -hour periods (seven days); if the sum exceeds 
$150,000, an administrative cap price will by invoked by NEMMC o, with the current cap 
price being $100/MWh for peak periods and $50/MWh for off -peak periods. Before March 
2008, the threshold had never been reached.  
 
The sustained high prices in mid -June led to the New South Wales sum of rolling seven 
day spot price peaking at $133,211 on 19 June.  This is the highest ever recorded for New 
South Wales, and less than $20,000 below the CPT. Figure 7 illustrates the CPT since the 
start of 2007 for all regions.  

 

 
Figure 7: Rolling seven day total spot price 2007  

2.1.6.  Summary of the extent of spot price Increases 

The spot prices during the first half of 2007 , particularly  in Q2-07, were higher than any 
other period in the recent history of the NEM prior to 2008 . The price increased during 
all hours, with the average underlying price being settling at approximately double the 
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levels observed historically.  The average of prices above $300/MWh across the NEM 
significantly contributed to the high price outcomes, however , it was either in line with, 
or lower  than, occasional observed historical levels.  It can therefore be concluded that 
the spot price increases were the direct result o f  an elevation of the underlying price, 
accompanied by a significant  but not unprecedented contribution from extreme events.   
 
 

2.2.  The forward market  
This section presents an overview of the forward contract market for each region and the 
extent of recent forw ard contract price increases. As relatively few end -use customers take 
spot price exposure, it is the forward contract market that will have more impact on end 
userõs electricity cost in future contract negotiations.  

2.2.1.  Current forward price curve  

The forward  contract price for each region has escalated significantly this year, 
particularly since early April 2007.  Never before in the marketõs history has the forward 
price reached such levels, nor moved so quickly.  As an example, the Queensland 
2007/08 forward price , which at the beginning of the year was the lowest priced 
contract had increased by June to be the highest of all regions . 
 
Forward prices for 2007/08 in Queensland increased from approximately $35/MWh to 
approximately $100/MWh as can be seen in Figure 7.  All other regions also increased 
from the $35/MWh -$40/MWh levels to between $80/MWh to $100/MWh  (see Appendix F 
for charts of other regions) . Forward price s at such extraordinary  levels have never 
before been experienced  in the market.   
 

 
Figure 8: Queensland wholesale forward contract price history  

 
As shown by Figure 8, the subsequent years to 2007/08 also experienced an increase but 
not to the same extent. The market perception was that those drivers affecting the 
2007/08 year were likely to be less severe in subsequent years.  
 
Other regions followed a similar pattern to Queensland although had a different starting 
and ending point. The analysis revealed that for the 2 007/08 contract period, the 
further the region was from Queensland, the lower the price, making South Australia the 
lowest cost region for that year.  
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2.2.2.  Accuracy of the forward price in predicting spot price outcomes  

The forward price is a representation o f the marketõs perceived risk-adjusted spot price 
outcome for the future . It is a reflection of the market perceptions of the ris k inherent 
in future market conditions and prices,  as well as potential outcomes.  
 
Although the forward curve may be greater t han $100/MWh, it doesnõt necessarily 
follow that the spot price will be equal to that value . It also does not imply that the 
forward price will remain static, as perceptions of market conditions change over time, 
leading to different price outcomes. The tr ack record of the forward price accurately 
predict ing the actual spot price outcome is generally perceived to be poor; and so 
forward contracts cannot be definitively used  to identify future spot price outcomes.  
 
An analysis was undertaken of the historic al distribution of forward contract trading 
activity (the market õs view of future spot prices) for each quarter peak and off peak 
period from Q1-03 to Q2-07. The data used was the daily forward price for each quarter 
since the period starting trading (abou t 3 years ahead). This was then compared to the 
actual spot price outcome.  
 
Over time, based on the balance of probabilities, it could be expected that the actual 
spot price outcomes should represent the same distribution as the forward contract 
prices.  
 
The analysis confirmed that historically the forward contract market has been a poor 
indicator of spot price outcomes with only 14% of spot price outcomes falling in the 
middle two quartiles of the contract trading range.  In fact , half  (17% above and 33% 
below) of all spot price outcomes have settled outside the entire contract trading range.  
 
Figure 9 shows how the average quarterly spot price performed relative to the 
distribution of quarterly forward contracts  (for an explanatio n of the use of  box plots, 
please refer to Appendix A).  
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Figure 9: Average spot price compared to quarterly forward price contract distribution  

 
 
 

17% of the total 
average spot 
prices were 
greater than the 
maximum 
historical forward 
price 
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than the 25

th
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historical forward 
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historical forward 
price  
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2.3.  Summary of price increases 
 
The analysis in this section has shown that both spot prices and forward contract prices had 
risen to levels never before experienced in the history of the NEM  prior to 2008 .  
 
The high average spot price outcomes were impacted by increases  in the underlying price , 
as well as a significant contribution from high price events nearly causing administered 
prices to be invoked. The causes of these high spot price outcomes will be analysed in the 
following section.  
 
The contract market for future periods also substantially incre ased and, in the case of 
2007/08, moved to unprecedented levels.  The impact of the forward market increases are 
discussed in Sections 5 and 7, whilst the potential causes are addressed in Section 8. 
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3.  Potential causes of spot market price increase  
 
Having established the price increase in the spot market , most notably in Q2 -07, the next 
stage of the report is to analyse the potential causes of the increase.  The analysis has 
focussed on Q2-07 because the average spot prices in Q1-07 were high but not 
unprecedented.  
 
This section addresses the potential causes by analysing the factors that could influence the 
spot price outcomes including : 
 

 weather patterns  

 demand patterns  

 generator availability  

 reserve levels 

 changes in generation volume and pricing  
 
The findings are presented in the following sections.  
 
 

3.1.  Weather patterns  
 

Electricity demand is highly correlated to  weather . Therefore , in order to understand if the 
increased prices were associated with weather related demand patterns , an analysis was 
undertaken of minimum and maximum temperatures for each capital city in the NEM  over 
the April to June period.   
 
The weather analysis compared Q2-07 statistics with a range of historical periods. Historical 
minimum and maximum weather distributions analysed were:  

 
(a) an adjusted 100 year history 3 
(b) a ten year history  
(c) Q2-05 
(d) Q2-06  
(e) Q2-07 

 
The weather stations are those used by NEMMCO in the Statement of Opportunities demand 
forecasts.   
 
The analysis revealed that i n terms of temperature, Q2 -07 was a variable quarter  in all 
states. Whilst April 2007 was generally warm and May 2007 was exceptionally warm , June 
2007 was the coldest June recorded in Australia in the post -1950 period4 (see Appendix C).  

   
The cold temperatures were a contributing factor  towards high demand events which are 
discussed further in Section 3.2. 
 
 

3.2.  Demand patterns  
 
Electricity demand is predominantly driven b y economic activity and by temperature.  As 
electricity is a commodity that can not be stored, electricity supply and demand must be 
balanced instantaneously. The demand at any particular point in time will be met by 
generation supply, and spot prices are determined  based on the offered price  of the 
dispatched generation . High demand will often, but not always , lead to high prices.  It is 

                                                 
3 Creative Energy Solutions has prepared a 100 year history which accounts for changes to 
weather stations over time, as well as rises in minimum temperatures due to increases in 
the thermal mass of cities containing weather stations.  
4 Bureau of Meterology, Australian Monthly Climate Summaries, Product Code IDCKGC1A00. 
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therefore important that any study into the cause of high prices shoul d examine the 
underlying demand, to determine if the  price increases in Q2-07 were driven by an 
extraordinary increase in demand.  
 
The demand for the Q2-07 period was examined using a demand duration curve.  Such a 
curve shows the proportion of time in which various demand levels occurred. In Figure 10 
the total NEM demand duration curve for Q2 -07 has been compared to traces for the same 
period in 2004, 2005 and 2006. Figure 11 shows the results of the same analysis for the June 
period.  
 

 
Figure 10: Q2 demand duration curve for the NEM, 2004 -2007 

 
 

 
Figure 11: June demand duration curves, 2004 -2007  

 
The Q2-07 and June 2007demand duration curve in aggregate across the NEM was almost 
exactly the same as the 2006 periods, except for an increase in the price -critical maximum 
demand levels occurring 3% of the time.  Figure 12 shows the comparison of the top 3% of 
half hours in the demand duration curve for Q2 -07 versus Q2-06, which reveals that at t he 
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top end demand was between approximately  200 MW to 1,000 MW high than the previous 
year.  

 

27000

28000

29000

30000

31000

32000

33000

0% 1% 2% 3%

MW

2007

2006

 
Figure 12: Top 3% demand duration curve for the NEM, Q2  

 
 

Demand duration curves for the individual NEM regions can be found in Appendix G and can 
be summarised as: 

 

 the New South Wales 2007 trace falls below the 2006 trace , except at the 
price-critical maximum demand levels (as with the NEM trace);  

 the Queensland 2007 trace is slightly above the 2006 trace in the 10 -50% 
duration region, and in line with the 2006 trace elsewhere.  In the sections for 
which the 2007 trace lies above the 2006 trace, there is less of a gap between 
these traces than there is between the other pairs of consecutive year s (traces 
2004 and 2005, or 2005 and 2006);  

 Victoriaõs 2007 trace lies below the 2006 line except at the price -critical 
maximum demand levels (as with the NEM trace);  

 South Australiaõs trace lies on the 2006 trace except at the price-critical 
maximum demand levels (as with the NEM trace);  

 Tasmaniaõs trace follows the same pattern as Victoria. 
 
The conclusion is that maximum demand levels in Q2 -07 were higher than Q2-06, but the 
growth rate of 2 -3% per annum was not unexpected. Higher maximum demand levels do 
help explain potential extreme spot prices in a few half hours of the quarter, but do not 
explain the systematic step increase in the underlying price . 
 
 

3.3.  Generator outages  
 

The other factors that can influence spot price outcomes are the supply side issu es. A 
critical such issue is the amount of generation available in the market.  
 
Generator outage energy typically peaks during the òshoulderó periods of the year (spring 
and autumn) which is a rational response by market participants given the relatively m odest 
level of demand usually present. Figure 13 confirms that 2007 has followed this pattern, 
albeit somewhat higher than in 2006 and significantly higher than in 2005.  However, even 
though outage energy decreased going into winter 2007, in June there was still almost 
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1,000,000 MWh more outage energy than in June 2005 and almost 1,500,000 MWh more 
than in June 2006. 
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Figure 13: Monthly base load unit outage energy  

 
 
During the second quarter of 2007, the quantity of base load generation 5 made unavailable 
to the market across the NEM due to generator outages was greater than during the same 
quarter in 2005 or 2006.  Figure 14 illustrates the daily ba se load outage energy for the 
second quarter of 2005, 2006 and 2007. 
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Figure 14: Daily base load outage energy, Q2 -07 

 
 
In summary this analysis reveals that in Q2-07 there was a higher quantity of energy 
unavailable from base lo ad generation across the NEM, and this led to higher alternative  

                                                 
5 For the purpose of base load outage energy an outage was any period greater than 3 days 
and the rated capacity of each unit was taken as the current capacity and applied for all 
years. The market offers measured for each half hour was used to derive the associated 
energy. Kogan Creek was excluded from the analysis.  
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generation being dispatched.  Such a finding helps to account for the sustained spot price 
increase. 
 
 

3.4.  Reserve levels  
 
This section of the report examines the reserve margin (the amount of spa re generation 
capacity available after demand has been met ). The reserve margin provides an insight into 
the combination of the demand and the supply in the market  at any point in time . In 
general, lower reserve levels will lea d to higher prices and will i ncrease the opportunity for 
market generators to offer  capacity  into higher price bands to increase spot prices.  
  
The reserve levels for each half -hour of Q2-07 were plotted against the corresponding price 
for the half hour, and a comparison was made with  the second quarter of  2004, 2005 and 
2006. The results are shown in Figure 15. There were two key findings evident  from the 
analysis:  
 

(a) Q2-07 endured a sustained upward shift in the spot price across all reserve le vels 
relative to previous years , as indicated by the arrow in Figure 15. This suggests 
that the offered price  of generation dispatched to meet demand was higher in 2007 
than it had been historically.  

 
(b) There were more intervals of significantly lower reserve levels than in the previous 

three years, and these periods of low reserve corresponded to extreme spot price 
events, as the top left -hand corner (circled) of Figure 15 shows. 

 
Both of th ese changes were partly caused by some high demand periods, most notably  in 
June 2007, as well as the tighter supply conditions caused by generator outages.  

 

 
Figure 15: NEM reserve level and spot price , Q2 2004-2007 
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3.5.  Temperatur e, demand, reserve and price  
 
It has already been shown that the low reserve corresponded with high price events and 
Figure 16 shows the coincidence of high demand with low reserve. Furthermore , high 
demand was driven by cool temp eratures as shown in Figure 17 for NSW as an example.  
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Figure 16: NSW Demand and NEM Reserve, June 2007  

 
 

New South Wales maximum daily temperature vs max daily demand, June 2007
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Figure 17: NSW Maximum Daily Temperature and Max Daily Demand , June 2 007 

 
 
It can be concluded that cool temperatures led to high demand, which in -turn led to low 
reserve levels, which in -turn corresponded with many high price events during June. 
However, as shown in Figure 15 there were cases of l ow reserve where extreme spot prices 
did not occur.   
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3.6.  Changes in Generat ion Volumes and Pricing in Q2 -07 
 
A significant determinant  of spot price outcomes is the behaviour of market generators.  It 
has been widely report ed in the media that some generati on has been significantly 
impacted due to the drought , while other market generators have been unaffected .  
 
Water is used for two purposes with regard to electricity generation. In the case of hydro 
generators, water is the fuel to rotate the turbine blad es, and in the second case for 
thermal generators, water is used in the cooling process. Therefore a drought condition can 
affect hydro generation capacity with less water stored causing the water pressure to 
decrease leading to a lower flow rate through t he turbine; and thermal plant be ing 
restricted by availability of cooling water.  
 
In order to assess the behaviour of market generators in the drought conditions that 
prevailed in 2007 across the NEM, an analysis has been undertaken of various generation 
groups including:  
 

a) Tarong power station  (Queensland);  
b) Victorian and Queensland hydro generation;  
c) Snowy Hydro generation;  
d) Tasmania hydro generation;  
e) gas generation; 
f)  base load generation directly unaffected by water issues.  

3.6.1.  Tarong Power Station  

Tarong Power Station , one of Queenslandõs largest power stations, is a 1,400 MW 
capacity coal -fired generator.  The power station draws cooling water from  Boondooma 
Dam, with an alternative source in Wivenhoe D am. Tarong is one of the stations which 
has been affected by drought, and a s shown in Figure 18, there were two significant 
step changes in Tarongõs generation bidding behaviour in 2007. 
 
The first step occurred on 9 March 2007 when Tarong moved about 400 MW from lower 
price bands to the $5 ,000-$10,000/MWh price range.  The second step occurred on 1st 
April 2007, when Tarong implemented a reduced energy operation by making two units 
unavailable to conserve cooling water reserves as a result of low rainfall in Queensland . 
The related press release made by the Queensland Government is provided in Appendix 
H. 

 

  
Figure 18: Bidding by Tarong Power Station 1 March 2007 - 30 June 2007  
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The change in available generation and behaviour led to a sub stantial reduction in the 
volume of cheap generation capacity in Queensland , which was replaced by more 
expensive generation capacity.  This change in behaviour is a significant factor in the 
increase in spot price during the Q2 -07 period.  
 
Such an outcome demonstrates the significant interaction of water policy and practices 
on electricity prices  during the prevailing drought .  
 

3.6.2.  Victorian regional hydro generation  

 
Hydro generation in Victoria and Queensland has been significantly  impacted by the 
ongoing drought due to the reduction in dam levels ,  which in some cases dropped below 
generator intake levels.  
 
The following graph shows energy output from Victoriaõs hydro stations, namely AGL 
Hydro. Figure 19 reveals that generation capacity dispatched reduced significantly from 
January 2007 as the severity of the drought became evident.  
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Figure 19: Victorian Hydro Generation  Energy Output  

 
When the Victorian hydro generation is compared from Q2 -06 to Q2-07 there are two 
notable differenc es, these are:  

 
(a) less generation was offered to the market in 2007  
(b) the offered generation was at a higher price in 2007  

 
Figure 20 and Figure 21 show the available generatio n and offered prices for Q2 -06 and 
Q2-07. In 2006 up to 440MW was available, whereas in 2007 this was usually reduced to 
about 200MW. In 2006, most of the lower cost generation was offered up to $100/MWh, 
whereas in 2007 the value of generation was increas ed and offered at prices up to 
$150/MWh or $300/MWh. 
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Figure 20: AGL Vic Hydro Spot Market Offers , Q2-06 

 

 
Figure 21: AGL Vic Hydro Spot Market Offers , Q2-07 

 
 

It can be concluded that the reduction in hy dro generation output in Victoria  was a 
contributor  factor in the increase in spot prices in Q2 ð07. 

 

3.6.3.  Queensland regional hydro generation  

 
In contrast to the pattern seen in Victoria, hydro generation energy output in 
Queensland, namely Wivenhoe, increased from April 2007, coincident with the capacity 
reduction at Tarong power station.  It should be noted that Wivenhoe is able to pump the 
released water from the low lying catchments back up to the higher catchments to re -
use the water.  However, this will in crease demand overnight as a consequence and 
therefore may affect the spot price. Tarong Power Station and Wivenhoe are owned and 
operated by Tarong Energy. Further detail is shown in Figure 22. 
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Figure 22: Queensland Hydro Generation  

 

3.6.4.  Snowy Hydro generation  

 
Snowy Hydro is one of the largest generators in the market and over recent years has 
delivered substantial  volume of energy to the NEM. Therefore any change to Snowy 
Hydroõs behaviour could have a significant impact on the spot market prices.  
 
The following chart reveals that energy generated by Snowy Hydro on a monthly basis 
during 2007 was generally lower than the equivalent month of 2006, except for June 
2007 were the output was somewhat lower than 2006. 
 

0

100

200

300

400

500

600

Jan-06 Mar-06 May-06 Jul-06 Sep-06 Nov-06 Jan-07 Mar-07 May-07

E
n
e
rg

y
 (

G
W

h
)

 
Figure 23: Snowy Hydro Generation  

 
However, while generation levels were maintained, water storage levels reduced to 
historically low levels.  
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Figure 24: Snowy Hydro Water Storage  

 
While Snowy Hydro continued to operate, the price  of generation offered increased 
markedly from Q2-06 to Q2-07. In Q2-06, about 1,500MW was offered up to $30/MWh, 
whereas in Q2-07 the same volume was offered at $50 to $300/MWh . The evidence is 
shown in Figure 25 and Figure 26. 
 
It can be concluded that the change in bidding behaviour by Snowy Hydro was a 
significant factor in the increase in spot prices in the Q2 ð07 period.  
 

 

Figure 25: Snowy Hydro Spot Market Offers , Q2-06 



Market Price Investigation   Page  
 

 

 

 
 Confidential ð Do Not Disclose May 2008 

21 

 

Figure 26: Snowy Hydro Spot Market Offers , Q2-07 

3.6.5.  Tasmania Hydro Generation  

 
Hydro generation in Tasmania represents the majority of generation capacity in the 
State. Analysis of Hydro Tasmania energy generated shown in Figure 27, revealed that 
energy output during 2007 was slightly lower than in 2006 and increased significantly in 
June coincident with the higher spot prices.  During this period of maintain ing generation 
levels, water storage levels fell to historically low levels as seen in Figure 28: Hydro 
Tasmania Water Storages. 
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Figure 27: Hydro Tasmania Generation  

 
In a similar way as Snowy Hydro, Hydro Tasmania changed their spot market offer prices 
in Q2-07 compared to Q2-06. Given BassLink commenced in April 2006, the analysis was 
confined to the months of May and June of each year. In 2006, Hydro Tasmania offered 
about 1,200MW at prices less than $30/MWh, whereas in 2007 only about 500MW was 
offered at $30/MWh except for a period in late May to early June.   This can be seen in 
Figures 29 and 30. 
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Figure 28: Hydro Tasmania Water Storages  

 

 

Figure 29: Hydro Tasmania Spot Market Offers , Q2-06 

 
Figure 30: Hydro Tasmania Spot Market Offers , Q2-07 


