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1 Introduction  

This report provides estimates of expected energy costs for use by the 

Queensland Competition Authority (the Authority) in its Final Determination 

on retail electricity tariffs for 2013-14.  

The report considers the submissions made by stakeholders following the 

Authorityõs Draft Determination, Draft Determination on Regulated Electricity Tariffs 

for 2013-14, February 2013 and a subsequent workshop where those 

submissions refer to the cost of energy in regulated retail electricity prices. 

Retail prices generically consist of three components:  

Å network costs 

Å energy costs  

Å costs associated with retailing to end users.  

This report is concerned with the energy costs component only. In accordance 

with the Ministerial Delegation (the Delegation) which is attached as Appendix 

A and the Consultancy Terms of Reference (TOR) provided by the Authority 

and which is attached as Appendix B, the methodology developed by ACIL 

Tasman provides an estimate of energy costs to be incurred by a retailer to 

supply customers on notified prices for 2013-14; i.e. non-market customers. 

Energy costs comprise wholesale energy costs, other energy costs associated 

with renewable energy incentives, market fees and ancillary services charges 

and transmission and distribution losses. 

1.1 Background  

In accordance with the Delegation and the TOR, ACIL Tasman is to provide 

expert advice to the Authority on the energy costs to be incurred by a retailer 

to supply customers on notified prices for 2013-14. We are required to have 

regard to the actual costs of making, producing or supplying the goods or 

services which in this case are the customer retail services to be supplied to 

non-market customers for the tariff year 1 July 2013 to 30 June 2014. In 

establishing the most appropriate methodology for undertaking this task, we 

have considered a range of approaches which might be used to estimate the 

wholesale energy cost component. 

In the interest of clarity, in undertaking the task, ACIL Tasman has not been 

tasked to provide expert advice on: 

Å the effect that the price determination might have on competition in the 

Queensland retail market 

Å the Queensland Government uniform tariff policy 
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Å time of use pricing 

Å any transitional arrangements that might be considered or required.  

ACIL Tasman understands that these matters will be considered by the 

Authority when making its Determination.  

In determining the question as to what constitutes the actual cost of making, 

producing or supplying customer retail services to customers supplied on 

notified prices, ACIL Tasman has taken a consistent approach with advice it 

provided to the Authority for the 2012-13 Determination, which was tested in 

the Supreme Court of Queensland and found to meet the requirements of the 

Act and Delegation. 

1.2 Methodology  

ACIL Tasman has considered the responses in written submissions to the 

Draft Determination and has decided to retain the same methodology for the 

2013-14 Final Determination as was used for the Draft Determination. This 

methodology was also the methodology applied in 2012-13 with some 

refinements. These refinements to the methodology incorporate changes in 

response to some of the matters that have been raised by stakeholders and 

have been made as part of ACIL Tasmanõs ongoing development of the 

underlying methodology. 

The approach adopted by ACIL Tasman simulates the wholesale energy 

market from a retailing perspective with retailers hedging the pool price risk by 

entering into electricity contracts with contract prices represented by the 

observable futures market data. Other energy costs are added to the hedged 

wholesale energy costs and the total is then adjusted for estimated network 

losses. 

1.2.1 Pool modelling/price distribution  

The pool price modelling involves developing hourly pool prices for 462 

simulations of 2013-14 (42 historical weather years and 11 outage scenarios), 

using ACIL Tasman's electricity market simulator, PowerMark. These are used 

in conjunction with the retailer contracting model (also referred to as the hedge 

model) to estimate the annual wholesale energy costs (WEC) for each of the 

462 simulations. 

1.2.2 Electricity Hedging  

The retailer contracting model is a simplified model of the actual contract 

market based on observable prices for base, peak and cap contracts.  These 

building block contracts are used to develop a standardised contract strategy 
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which is then used in conjunction with the 462 simulations of 2013-14 to 

estimate the WEC.  

1.2.3 Other energy costs  

Other costs are based on a building block approach as follows: 

Å Renewable Energy costs are based on legislated targets for the large-scale 

renewable energy target (LRET) and the most recently published data for 

the small-scale renewable energy scheme (SRES). 

Å Queensland Gas Scheme 

Å National Electricity Market (NEM) fees as published by AEMO 

Å Ancillary services based on recent historical costs 

Å A prudential cost allowance associated with obligations to AEMO. 
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2 Response to the submissions  on the 
Draft Determination  

2.1 Introduction  

This section of the report responds to issues raised with respect to energy cost 

elements in submissions to the Draft Determination for 2013-14. Submissions 

raised a number of queries and made a number of suggestions for 

improvement of the methodology used for estimating energy costs. Most 

concerned the estimation of the WEC of which there were two major themes. 

The first major theme related to questions with respect to the methodology for 

constructing the 42 simulated demand sets used in the modelling and WEC 

estimates (Queensland and Energex NSLP).   A number of submissions 

attempted to demonstrate that the simulated demand sets did not cover the full 

range of possible outcomes for 2013-14 as was intended and in particular, 

under represented the number of high demand outcomes associated with 

extreme weather and plant outage events. The main thrust of this criticism  was 

to demonstrate that extreme demands were under represented and thereby 

modelled spot prices  were lower than they should be.  

The second major theme was that a wider range of hedging instruments should 

be used in estimating the WEC. The arguments in favour of a wider range of 

instruments considered basing the WEC estimates on one type of market 

hedging instrument did not fully capture the actual cost of energy borne by 

retailers.  It was argued that other forms of hedging including power purchase 

agreements (PPAs) and retailer owned generation were legitimate hedging 

instruments and their actual costs should also be included. 

Following a full and careful consideration of the various criticisms and 

suggestions provided in the submissions, ACIL Tasman has not been 

persuaded to change the method for estimating hedging costs that was used in 

the Draft Determination. 

2.2 General comments on the submissions  

Before considering specific matters raised in the submissions, we have 

provided a number of general comments on the results derived by applying the 

ACIL Tasman methodology. These results demonstrate that there is a wide 

range of pool price simulated outcomes which we are satisfied covers the 

expected range of outcomes over the period 2013-14. Clearly demand is a 

critical input to the modelling and we take great care in establishing appropriate 

demand sets. These general comments show that the demand sets used in the 
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analysis, along with the other key assumptions, have produced what we regard 

as a satisfactory range of pool price simulated outcomes.  

In addition to the pool price simulation results, the effect of hedging on the 

WEC is also considered. The benefits of hedging (buying) are inversely 

correlated with pool prices. The hedge strategy employed in the methodology 

ensures that in most periods, the NSLP demand is fully covered by hedges. In 

general, higher pool prices are linked to periods of higher Queensland demand, 

all other things being equal. In hedging the NSLP, the critical factors are the 

correlation between the Queensland and NSLP demand traces. The maximum 

NSLP demand, which has been the focus of a number of submissions, 

generally occurs outside the periods of extreme simulated Queensland 

demand/price. Given the lack of correlation between extreme prices in 

Queensland and the NSLP peak demand, the absolute estimate of the NSLP 

peak demand has negligible effect on the WEC estimate. 

These matters are covered in some detail in the following sub-sections. 

2.2.1 Queensland pool prices  

The annual demand weighted pool prices (DWP) for Queensland from the 462 

simulations range from a low of $50.20/MWh to a high of $105.20/MWh. 

This compares with the lowest recorded Queensland DWP in the last 12 years 

of $52.54/MWh in 2011-12 to the highest during the drought year of 2007-08 

of $82.19/MWh (includes an assumed carbon pass through of 90%). 

Figure 1 compares the Queensland DWP for the 462 simulations for 2013-14 

with the Queensland DWPs from the past 12 years. Although there have been 

changes to both the supply and demand side of the market, it clearly shows 

that the simulations cover a noticeably wider range in potential prices for 2013-

14 than has occurred in the past 12 years of history. In fact the top 16 

simulations (3.5% of all simulations) exceed the highest DWP yet recorded - 

keeping in mind the annual DWP of 2007-08 was partly the result of the 

millennium drought conditions. ACIL Tasman is satisfied that in an aggregate 

sense the distribution of the 462 simulations for 2013-14 cover an adequately 

wide range of possible pool price outcomes for 2013-14. 
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Figure 1 Annual  DWP for Queensland for the 462 simulations for 2013-14 
compared with the annual DWP recorded in past years  

 
Note:  The historic DWPs assume a 90% pass through of the carbon price of $24.15/tCO2-e. 

Source: AEMO historic pool price data and ACIL Tasman results from PowerMark  modelling 
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covers the spread of spot prices historically. For this upper tail we have not 

made any adjustment to the historic prices for carbon pricing (the effect would 

be expected to be negligible). The comparison is illustrated in Figure 2 which 

clearly demonstrates that range of upper 1% of prices from the 462 simulations 

for 2013-14 easily encompasses the range of historic prices. It is also notable, 

that as would be expected, the distribution of simulated price outcomes 

demonstrates a strong positive skewness. 
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Figure 2 Comparison of the upper tail of the price duration curve for the 
past 12 years compared with the spread from the 462 
simulations of 2013 -14 

 
Source: AEMO historic pool price data and ACIL Tasman results from PowerMark  modelling 
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Figure 3 Number of hours when prices are above $300/MWh in the 
modelled simulations and recorded in the past  

 
Source: AEMO historic pool price data and ACIL Tasman results from PowerMark  modelling 

Figure 4 Annual average contribution to  the TWP by prices above 

$300/MWh in the modelled simulations and recorded in the past  

 
Source: AEMO historic pool price data and ACIL Tasman results from PowerMark  modelling 
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maximum demand for the NSLP occurs in the evening while the Queensland 

summer demand peaks occur earlier in the afternoon. This means that the peak 

of the NSLP is unlikely to be coincident with extreme price events due to the 

afternoon Queensland peak. Furthermore, using past data as a guide, the 

annual peak of the NSLP could well be in winter which has a different set of 

characteristics and relationship to price. 

A test of the appropriateness of the NSLP demand shape and its relationship 

with the Queensland demand shape can be undertaken by comparing the 

annual DWP for the Energex NSLP with the Queensland time weighted pool 

price (TWP). Figure 5 shows that, for the past four financial years, the DWP 

for the Energex NSLP as a percentage of the Queensland TWP has varied 

from a low of 108% in 2012/13 to a high of 129% in 2009-10.  In the 462 

simulations for 2013-14 this percentage varies from 105% to 137% which 

more than covers the recorded range.  The higher simulated percentages are 

associated with simulations where there is a higher correlation between the 

Queensland pool price and the Energex NSLP demand.  

The comparison with actual outcomes over the past four years in Figure 5 

demonstrates that the relationship between the Energex NSLP demand and 

Queensland pool prices in the 462 simulations is sound. Further, the cost of 

supplying the Energex NSLP in the simulations relates well to the Queensland 

pool price and covers the full range of possible outcomes for 2013-14. It also 

provides a sound cross check on the shape of the NSLP demand and its 

relationship with the Queensland demand. 

Figure 5 Annual DWP for the NSLP as a percentage of the annual TWP for 
Queensland  for each of the 462 simulations and as recorded in 
the past four years  

 
Source: AEMO historic pool price data and ACIL Tasman results from PowerMark  modelling 
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2.2.4 The effects of hedging  

The ACIL Tasman methodology used a simple hedge book approach based on 

standard quarterly base and peak swaps and caps.  The prices for these hedging 

instruments are from the futures market and supplied by d-cypha Trade. 

As hedge benefits are inversely related to pool prices, in general, simulations 

with higher demand weighted pool prices, produce lower hedged prices. Figure 

6shows that, under the ACIL Tasman methodology, the higher estimates of 

supply costs including hedge effects are not associated with high demand and 

high pool price years. This is because, the benefits from the hedge strategy 

used in the methodology dominate the pool prices such that the higher hedged 

prices are generally related to the lower pool price simulations and vice versa.  

Figure 6 Annual h edged and DWP for Energex NSLP for the 462 
simulations ($/MWh)  

 
Data source: ACIL Tasman modelling 

Contract volumes are calculated by applying the hedging strategy to a simulated 

demand trace which has a peak demand and annual energy very close to the 

50% POE peak demand and energy forecast and has an annual demand 

weighted price for Queensland very close to the median demand weighted 

price across all 462 simulations. Once established, these contract volumes are 

then fixed across all 462 simulations when calculating the wholesale energy 

cost. The contract volumes used are shown in Figure 7.  These contract 

volumes are available from the Authority's website as part of the Draft 

Determination. 
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Contract volumes are calculated for each settlement class by assuming the 

following for each quarter: 

Å Base contract volume is set to equal the 80th percentile of the off-peak 

hourly demands for the quarter. 

Å Peak period contract volume is set to equal the 90th percentile of quarterly 

peak period demands minus the base contract volume. 

Å Cap contract volume set at 105 per cent of the quarterly peak demand 

minus the base and peak contract volumes. 

Detailed results of the hedged modelling for three of the 462 simulations using 

the contract volumes shown in Figure 7 are shown in Table 1. The three 

simulations are intentionally chosen to demonstrate the inverse rrelationship 

between pool prices and hedge price outcomes. 

Figure 7 Contract volumes  used in the hedge modellin g of the 462 simulated years for 2013 -14  

 
Source: ACIL Tasman 
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Table 1 Hedge modelling results fo r highest and lowest DWPs and for the 
95 percentile of hedged prices for the Energex NSLP  

Description Units 

Selected simulations for 
Energex NSLP for 2013-14 
Highest 
NSLP 

demand 
weighted 
pool price 

Lowest 
NSLP 

demand 
weighted 
pool price 

95th 
percentile 
of NSLP 
hedged 
prices 

Queensland   
   

Peak demand MW 9,054 9,020 8,868 

Annual energy GWh 54,171 53,298 53,242 

Load factor % 68.30% 67.45% 68.54% 

Time weighted pool price $/MWh $91.08 $49.17 $50.53 

Demand weighted pool price $/MWh $105.20 $50.20 $51.99 

Number of hours above $300/MWh Number 89 1 14 

Average price for hours above $300/MWh $/MWh $3,960.54 $446.51 $811.65 

Energex NSLP   
   

Summer peak demand MW 2,515 2,430 2,323 

Annual energy GWh 9,656 9,492 9,502 

Load factor % 43.84% 44.59% 46.69% 

Demand weighted pool price $/MWh $119.68 $51.56 $54.56 

Total pool costs $m $1,155.62 $489.38 $518.45 

Hedging of Energex NSLP   
   

Volume flat swaps GWh 10,655 

Volume peak swaps GWh 1,956 

Average caps MW 868 

Cost of flat swaps $m $616.52 

Cost of peak swaps $m $135.37 

Cap premiums $m $47.43 

Swap difference payments $m -$464.81 $120.85 $99.86 

Cap payments $m -$275.57 -$0.12 -$6.01 

Total cost after hedging $m $462.67 $657.54 $659.73 

Cost of hedging $/MWh $47.92 $69.27 $69.43 

Data source:  ACIL Tasman assessments and modelling 

From Table 1 it can be seen that the hedged volumes and cost of hedges are 

the same for all three simulations as the contract strategy is based on the same 

volumes and contract prices for all simulations. 

There are a number of important observation which can be made about the 

information provided in Table 1: 
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Å The simulation with the highest DWP is associated with highest peak 

demand and annual energy of the three simulations.  

Å The simulation which produces the 95th percentile of NSLP hedged prices 

is not a particularly high year for demand and energy at both Queensland 

and Energex NSLP levels and hence has a lower DWP. 

Å As expected the "Total pool costs" are very high for the simulation with 

the highest DWP ($1,155.6m) and lowest for the lowest DWP ($489.4m).  

For the simulation which produced the 95th percentile of the hedged prices 

the total pool costs were $518.4m - that is, towards the lower end of the 

simulated pool outcomes. 

Å After applying the hedging strategy the costs are very different with the 

simulation with the highest DWP having the lowest "Total cost after 

hedging " of $462.7 m (or $47.92/MWh) and the 95th percentile having the 

highest cost after hedging of the three of $659.7m (or $69.43/MWh) . This 

occurs because: 

Ĭ simulations with higher pool prices will have pool prices that are likely 

to be closer to, or to exceed, swap contract prices such that costs 

associated with over-contracting are less and payments on both the 

swap contracts are expected to be more favourable to the retailer 

Ĭ simulations with higher pool prices are generally associated with higher 

demands thereby lowering the level of over contracting in the 

simulations which again means that costs associated with over-

contracting are less and payments on swap contracts are expected to be 

more favourable to the retailer 

Ĭ simulations with higher pool prices generally have a greater number and 

more extreme price spikes above $300/MWh which generally results in 

higher cap payments to the retailer.  

Å payments on swap contracts  under the highest DWP simulation lead to a 

substantial reduction in pool costs (minus $464.8m) while payments under 

the other two simulations added to the pool costs (plus $120.8m and 

$99.9m).  

Å "Cap payments" under the highest DWP simulation reduce pool costs by a 

significant $275.6m compared with only $0.1m under the lowest DWP 

simulation and $6.0 in the 95th percentile of hedged costs simulation.  

It is this interplay between contract prices and pool prices and contract 

volumes and estimated demands which explains why the 95th percentile of 

hedged prices is not correlated with the 95th percentile of pool prices. More 

specifically, this addresses the concern expressed in some retailer submissions 

as to the nature of pool prices and why there were so few pool prices greater 

than $300/MWh in the 95th percentile of hedged NSLP price simulations. 
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2.3 Inclusion of  PPA and /or  owned generation 

costs  

A number of retailer submissions proposed changes to the methodology to 

take account of actual prices paid for long dated power purchase agreements 

(PPA) and/or to incorporate costs incurred in owning generation assets.  

In our paper, provided in December 2012 in support of the QCA consultation 

process, ACIL Tasman recognised that retailers enter into a variety of hedging 

arrangements including PPA and physical generation options. The usefulness 

of considering generation options as hedging costs was considered in some 

detail with the conclusion being that using the face-value costs of these 

instruments had little merit. This is because generation investments are 

typically long dated and may have been committed some time ago. The 

nominal price in a PPA or the annualised historical cost of generation would 

reflect the value of the generation anticipated at the time of commitment, 

when the investor was faced with a variety of uncertain futures. Once an 

investment is committed, the costs are sunk. As time proceeds, the value of the 

generation asset is determined by the actual future that eventuates and may be 

quite different to the value expected at the time of commitment.  

There are also usually additional benefits to a retailer owning a PPA or physical 

generation beyond any hedge benefits. These are likely to include some or all 

of the following: 

Å the right to dispatch the associated plant (the ability to vary the volume and 

price at which it is offered and by implication the ability to have some 

influence on the market price outcome including benefiting from price 

rises) 

Å the ability to profit from market price rises when there are substantial rises 

in new entrant capital costs (PPA costs are typically linked to the associated 

plantõs sunk capital costs with or without indexing usually in some way 

linked to inflation) ð as an example capital costs rose between 50% and 

100% between 2004 and 2008 as commodity prices and labour costs rose 

significantly 

Å the ability to profit when rises in alternative fossil fuel costs occur ð i.e. a 

gas fired plant benefits when rises in coal prices occur driving up electricity 

prices in the future and similarly a coal fired plant benefits when rises in gas 

prices occur 

Å in the case of gas fired plant which has much lower carbon intensities than 

coal fired plant, benefiting when carbon prices are introduced or rise as 

NEM price rises linked to carbon are expected to be dominated by coal 

fired plant over that period 

Å the bringing forward of the monetisation of own fuel resources that 

otherwise may have taken many years to market and sell. 
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As a consequence, ACIL Tasman considers that the likelihood of these 

historical costs reasonably representing the actual costs of supplying customer 

retail services to the premises of non-market customers would be largely a 

matter of coincidence. 

ACIL Tasman recognises that retailers may choose to enter into non-standard 

hedging arrangements including bespoke hedges, PPAs and owned generation. 

However, the sunk cost of these arrangements does not, in ACIL Tasmanõs 

opinion, reflect the actual costs of making, producing or supplying customer 

retail services for the reasons summarised below. 

Å Electricity retailers supply customer retail services with electricity 

purchased through the NEM, and it is the cost of acquiring electricity 

through the NEM that is relevant in estimating retailer costs. 

Å PPAs and/or owned generation usually incorporate benefits to the owner 

beyond electricity price hedging which may explain some of the substantial 

differences in price compared with standardised hedging arrangements. 

Å Notwithstanding the other benefits that are likely to accrue to owners, 

PPAs and/or owned generation smooth the variation in prices over the 

investment cycle and it would be largely a matter of coincidence if the 

prices specified in PPAs or the annualised costs of owned generation 

reflected the market value of hedges in any particular year. 

Å As PPAs and/or owned generation are invested ex ante over long time 

frames and are subject to the risk of alternative futures, the PPA price or 

annualised cost of generation may be a poor indicators for the plantõs 

current market value and once other benefits are considered is unlikely to 

reflect the cost of hedging electricity in a particular year when engaged in 

supplying customer retail services. 

Å Some PPAs and/or owned generation may be inefficient investments and 

in such cases the PPA price or annualised cost of generation is likely to be 

an even poorer indicator for the plantõs market value and once other 

benefits are considered is even more unlikely to reflect the cost of hedging 

electricity in a particular year when engaged in supplying customer retail 

services. 

2.4 Futures contracts representing hedging costs  

Origin Energy again noted that that not all electricity contracts are traded 

through the futures market and if they were, that substantially higher price 

outcomes are likely to eventuate because of the increased demand.  

As stated in our report accompanying the Draft Determination, ACIL Tasman 

does not agree with this contention. If more contracts were purchased through 

the futures market, then this implies existing supply that is meeting that 
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demand currently through bilateral1 or over-the-counter (OTC)2 trading would 

move to provide supply through the futures market. The increased supply 

would offset the increased demand and all other things being equal, price 

would be expected to largely be the same. 

2.4.1 Contract liquidity  

Origin energy has stated that there is insufficient liquidity in elements of the 

Queensland the futures market to provide a robust and accurate estimate of 

contract prices. 

Our response remains the same as in our report for the Draft Determination 

where we noted that liquidity is an issue in all of the electricity contract 

markets. However, based on the volumes traded in the futures market for the 

year in question, we are satisfied that sufficient liquidity exists to promote 

efficient arbitrage should prices move significantly out of kilter in each of the 

contract markets. 

2.4.2 Inconsistency between hedging  and pool price modelling  

Some submissions suggest that using only futures contracts in the hedging 

model but including the volumes associated with PPAs in the pool modelling 

demonstrates an inconsistency in our approach (and specifically results in 

lower pool prices). It has been suggested that either the costs of the PPAs be 

included in the hedge model or that the volumes associated with PPAs be 

ignored within our pool modelling so as to ensure consistency between the two 

modelling aspects of our methodology. 

ACIL Tasman disagrees with the conclusion that there is an inconsistency 

between the two models. The pool modelling incorporates all contract volumes 

as they have a material effect on the behaviour of generators in the spot 

market. The contract market does not ignore the PPA volume, rather it quite 

appropriately values the hedging benefits of PPAs and owned generation at the 

observable market price, i.e. the price at which hedges backed by PPA or 

owned generation would be expected to be transacted if they were offered to 

the market. 

                                                
1  Between individual parties and may be bespoke in nature. 

2  Normally relatively standard products traded through brokers. 
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2.5 Development of State and NSLP demand  traces  

A number of suggestions regarding the estimation of the various demand 

traces has been made by retailers.  The general thrust of the comments are that 

the demand traces are too low and under represent the upper tail of demands. 

As discussed in Section 2.2 and shown in Figure 1 to Figure 5 the pool price 

outcomes from the demand traces developed by ACIL Tasman when modelled 

with the 11 outage scenarios, provides a wide range of possible pool price 

outcomes for 2013-14. The distribution of these price outcomes is shown to be 

consistent with past experience and provides a good representation of the 

potential upper tail of possible pool price outcomes for 2013-14.  This 

information has been presented to demonstrate that while the simulated 

demand traces for the State and NSLP are important, the price formation 

process is also affected by other important considerations such as outages and 

other factors. 

Were demands to be increased then, all other things being equal, pool prices 

would be higher and price spikes above $300/MWh more frequent.  However, 

given the negative correlation between pool prices and hedged benefits in the 

ACIL Tasman methodology, higher demands and pool prices are likely to 

result in lower overall hedged prices (see Section 2.2.4).  

The comments on development of the demand traces for 2013-14 covered a 

variety of aspects including that: 

¶ peak demands for Queensland from simulations do not match the 

AEMO demand forecast 

¶ extreme demand events are not covered 

¶ peak demands for the Energex NSLP are lower than in 2009-10 

¶ consecutive hot days are not well enough accounted for in the demand 

traces 

¶ the three base years used to construct the other 39 demand traces are 

subdued demand profiles which means they do not incorporate 

sufficient variation and under represent high demands 

¶ overall peak demand across the 42 simulated demand traces for 

Queensland  should exceed the AEMO 10% POE demand forecast 

which is a 1 in 10 year peak demand not a 1 in 42 years 

¶ peak demand for the NSLP is not affected by the installation of PVs or 

economic growth 
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¶ greater weighting should be given to Brisbane and Sydney temperatures 

when undertaking the matching process to derive the simulated 

demand traces. 

While many of these issues were raised following the initial workshop in 

December 2012 and were addressed in our report for the Draft Determination, 

each in turn are briefly discussed in the following sub-sections. 

2.5.1 Peak demands for Queensland from sim ulations do not 

match the AEMO demand  forecast  

In its submission AGL noted that the 10%POE, 50%POE and 90%POE peak 

summer demands for the Queensland system peak in 2013-14 used in our 

analysis are not identical to the corresponding peak demand parameters for the 

low growth forecast published by AEMO in the 2012 National Electricity 

Forecast Report (NEFR). 

The following explains the reason for this difference: 

Å AEMO develop the peak demand forecasts as if there was no impact 

(reduction) due rooftop solar PV and then estimate the penetration of 

rooftop solar PV and make an assumption about the amount of output 

from rooftop solar PV that is then deducted from the peak demand 

forecasts. 

Å AEMO in their document titled, Rooftop PV Information Paper 2012, note the 

peak demand in summer in Queensland occurs between 12:30pm and 

17:30pm. 

Å During this time of day, AEMO estimate that solar PV output is between 

3% and 62% of capacity (62% near midday and 3% at 5:30pm). 

Å AEMO state in the same paper they assume the peak demand occurs that 

4pm and that the output from the installed rooftop solar capacity is 28%. 

Å For summer 2013-14 AEMO assume 600MW of solar PV is installed, 

which at 4pm equates to 168MW of output (0.28 * 600) which is deducted 

from their peak demand forecasts for summer. AEMO assume the same 

output from rooftop solar PV (and hence the same reduction to demand) 

when estimating each of the 90%POE, 50%POE and 10%POE peak 

summer demands for 2013-143. 

Å In the 42 Queensland demand sets generated using the ACIL Tasman 

methodology, the annual peak summer demands also occur between 

12:30pm and 17:30pm - consistent with AEMO's finding. However, as we 

use historical weather years to generate the 42 demand sets, there is nothing 

                                                
3  It should be noted that the AEMO solar PV installed projection is lower than QCAõs own 

projection but ACIL Tasman has retained the AEMO solar PV installed projection to 
ensure consistency. 
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in our methodology to force the 10%POE, 50%POE and 90%POE peak 

demands (or any of the annual peak demands for that matter) to occur at 

4pm. 

Å Therefore, the amount of solar PV output deducted from each peak 

demand depends on the time of day that the peak demand occurs. For 

example, a peak demand at 2:00pm  would experience a reduction due to 

solar PV output of around 300MW  - about a 50% reduction rather than 

28% (or 168MW) reduction simply due to a difference in timing of the 

peak.  

2.5.2 Coverage of e xtreme demand  events  

Some submissions expressed concern that the methodology results in an under 

representation of extreme demand events. Given that the ACIL Tasman 

methodology uses the AEMO peak demand forecast as its basis, we are 

satisfied that extreme demand events are represented for the Queensland 

demand sets.  

Figure 8 plots the upper 100 hour segment of the demand duration curves for 

three of the 42 simulated Queensland demand sets resulting from the 

methodology. The three demand sets in the graph represent the upper, lower 

and middle of the range of demand duration curves across all 42 simulated 

sets. Included for reference are the demand duration curves for the actual 

demands for 2008-09 to 2011-12.  It can be seen that the demand duration 

curves of the simulated demand sets for 2013-14 not only envelope the recent 

historic demand duration curves, but demonstrate that the difference between 

the maximum and minimum of the envelope is about 700MW across the top 

100 hours - that is, the variation between the simulated demand sets does not 

just occur at the single peak annual demand but across a reasonable portion of 

the demands within the given simulation. This variation in demand contributes 

to the variation in modelled pool price outcomes already discussed in Section 

2.2. 
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Similarly, Figure 9, shows the variation in the simulated Energex NSLP 

demand sets envelopes recent outcomes and covers a range of about 250MW 

across the top 100 hours. 

Figure 8 Top 100 hourly demands - Queensland  

 
Note: Data for 2008-09 to 2011-12 includes top 200 half hourly demands. 

Source: ACIL Tasman analysis and AEMO data 
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2.5.3 Peak demands for the 2013 -14 Energex NSLP are lower than 

actual of 2009 -10 

Concern was also raised that the resulting peak demands for the Energex 

NSLP are less than the 2009-10 levels. 

As noted in the ACIL Tasman report for the Draft Determination, there has 

been a fundamental change in the NSLP profile since 2009-10 - with a general 

decline in the overall profile. The top end of this decline is evident in Figure 9 

above. However, the decline occurs across all parts of the demand profile and 

it can be concluded that the decline is a result of factors other than different 

weather patterns. This is likely to include slower economic activity, increased 

penetration of rooftop solar PV installations, and demand associated with 

larger customers 'exiting' the NSLP and moving to interval metering 

arrangements.  

Further, since the publication of the Draft Determination, demand data for the 

summer of 2012-13 is now available. The Energex NSLP peaked at 2,346MW 

at 6:30pm on Tuesday 4 December 2012. Temperature in Brisbane peaked at 

37.9 degrees on 4 December 2012.The median annual maximum temperature 

in Brisbane over the past 42 years is 35 degrees. Taking into account possible 

regional differences in temperature within the Energex distribution area, it 

would not be unreasonable to assume that 4 December 2012 represents 

Figure 9 Top 100 hourly demands - Energex NSLP 

 
Note: Data for 2008-09 to 2011-12 includes top 200 half hourly demands. 

Source: ACIL Tasman analysis and AEMO data 
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something close to a 50% POE temperature outcome. The median peak 

demand for the Energex NSLP for 2013-14 based on our methodology is 

2,487MW. The latest available demand data does not support the assertion that 

the methodology is underestimating the peak demand for the Energex NSLP. 

2.5.4 Consecutive hot days  

The methodology for developing the demand traces incorporates the last 42 

years of temperature data to establish the 42 annual demand traces. These 42 

annual demand traces are combined with 11 outage scenarios to create the 462 

annual simulations used in estimating the WEC. The occurrence of hot days in 

the various demand traces reflects the historical distribution of such days over 

the last 42 years. As a consequence consecutive hot days are reasonably 

reflected in the demand traces used in the modelling. 

2.5.5 Using the past three years of demands to generate the 42 

simulated demand sets  

Submissions suggested that given the weather and demand in the three base 

years (2009-10 to 2011-12) used to construct the 42 simulated demand sets are 

subdued, the resulting simulated profiles do not incorporate sufficient variation 

and under represent high demands. 

The Figure 8 and Figure 9 in Section 2.5.4 show quite clearly that there is 

reasonable variation in demand outcomes for Queensland and the Energex 

NSLP. Further, the graphs in Section 2.2 show the adoption of the simulated 

demand sets in the pool modelling results in a reasonable spread in pool price 

outcomes. 

Submissions also questioned why ACIL Tasman recommended using 10 years 

of past data for developing the demand forecast for the Energex Network 

Management Plan in 2012 but uses three years of data in its work for the QCA. 

The requirements of the Energex work is substantially different to those of the 

work being undertaken for the QCA - to the point where it is difficult to draw 

any meaningful comparison. The methodology developed for Energex was 

based on the requirement to estimate the annual peak demand, and its 

distribution (which occurs in summer) over a 10-year projection period. The 

Energex process estimates a single annual peak demand and does not include 

estimating hourly demand traces. When projecting longer term forecasts it is 

usual to consider longer term trends in the drivers on demand - hence the 

recommendation to use the past 10 years of data for the Energex forecast. 

ACIL Tasman is not producing a long term forecast of the Queensland peak 

demand for the QCA work; instead it is relying on and using the forecast of 
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peak demand as provided by AEMO (which no doubt also is based on a longer 

term analysis). 

2.5.6 Overall peak simulated for 2013 -14 should exceed the 

AEMO 10%POE peak demand  

Some submissions suggested the overall peak demand for Queensland across 

the 42 simulated demand sets should exceed the AEMO 10% POE demand 

forecast which is a 1 in 10 year peak demand not a 1 in 42 year peak. 

ACIL Tasman acknowledges that this is a limitation in the methodology. But 

the key question is whether changing this aspect of the methodology would 

make a difference to the projected pool price outcomes? 

The overall peak demand is a single instance or representation of the state of 

the market . Increasing it, but maintaining the overall level of energy (AEMO 

assume the same level of energy for each of the 90%POE, 50%POE and 

10%POE peak demand scenarios) would require a reduction in demand at 

some other point of the demand distribution - and this reduction is likely to 

occur in the upper part of the distribution. So simply increasing the overall 

peak demand does not necessarily guarantee higher priced outcomes across all 

42 simulated demand sets and certainly does not guarantee a higher price for 

the 95th percentile of the hedged prices simulation.  

In any case, the increase in demand beyond the 10%POE level would need to 

be estimated and is likely to be just as contentious. ACIL Tasman has analysed 

the relationship between temperature outcomes and demand in previous 

engagements for other clients and found a softening of the demand response 

to an increase in temperature when temperature exceeds 35 degrees. Put 

simply, at 35 degrees the majority of air conditioning demand is likely to be 

activated and beyond 35 degrees variations in demand levels are a function of 

the timing of the cycling of air conditioning demand and regional variations in 

temperature within the state. 

Further, given that the various TNSPs and AEMO as part of transmission 

network planning exercises do not project or report peak demand above the 

10%POE suggests that there is an expectation that the increase in demand 

beyond the 10%POE is not substantial. Otherwise TNSPs would be concerned 

of under representing extreme outcomes and their associated consequences on 

the network. 
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2.5.7 Peak demand for the NSLP is not affected by the installation 

of PVs or economic growth  

Submissions suggested that the ACIL Tasman report for the Draft 

Determination concluded that the installation of solar PV has impacted the 

annual peak demand for the Energex NSLP. 

The increased solar PV penetration has changed the shape of the NSLP so that 

the peak demand now occurs typically around 7pm in summer, compared with 

about 3pm-4pm had there been no take up of rooftop solar PV. ACIL Tasman 

readily agrees given the annual peak now occurs at 7pm that further installation 

of solar PV will not reduce the annual peak demand.  

However, solar PV is reducing NSLP demand across the Queensland peak 

periods - particularly during times of the day when prices tend to spike. 

Although prices can, and do, spike at 7pm, when the NSLP is peaking, there is 

a higher propensity for price spikes between 12 noon and 5pm - the time at 

which the Queensland demand tends to peak. So the continued penetration of 

solar PV is reducing NSLP demand at the time that price volatility tends to be 

greatest. 

Further, the increased penetration of solar and corresponding move of the 

NSLP peak from around 4pm to 7pm means that the NSLP is peaking during 

the time of day when there is less variation in temperature outcomes. The 

graph below shows that when analysing temperature data for the summers of 

1970-71 to 2011-12 the variation in temperature outcomes diminishes when 

moving from 3pm to 6pm to 9pm. Hence it is not surprising that the move of 

the NSLP peak to 7pm reduces the variation in the annual NSLP peak demand 

across the 42 simulated demand sets. 
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2.5.8 Greater weighting should be given to Brisbane and Sydney 

temperatures in selection of days.  

Energy Australia suggest that greater weight be given to the Sydney and 

Brisbane temperature profiles when undertaking the matching process to 

develop the weather influenced demand sets. The basis of the suggestion 

seems centred on the concern that the temperatures of the southern states may 

be closely correlated, but loosely correlated with Brisbane, thereby possibly 

resulting in unreasonably high or low demands in Queensland (and hence 

prices). 

ACIL Tasman is modelling the entire NEM not just the Queensland and NSW 

regions of the NEM in isolation, therefore it is important to retain our 

standard approach in order to avoid introducing bias. In any case, the issue is 

largely negated by the underlying demand forecast to which the demands are 

scaled. 

2.6 Queries on pool price modelling  

2.6.1 Transmission constraints  and hourly settlement  

Origin Energy expressed concern that the pool price modelling does not allow 

for intra-regional transmission constraints which were the main cause of the 

high Queensland prices in January 2013. 

As we responded to this query in our report for the Draft Determination, any 

model is, by definition, a simplification of the real word - whether it be 

Figure 10 Variation in Brisbane temperature at 3pm, 6pm and 9pm - across the summers of 1970 -71 
to 2011 -12 

 
Data source: ACIL Tasman analysis of BOM data 
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heuristic, deterministic or statistical. ACIL Tasman considered the potential 

impact of inter-regional transmission constraints on market outcomes when 

developing PowerMark. However, there is a balance to be struck between over 

specifying the model and model accuracy. ACIL Tasman regularly tests the 

accuracy of PowerMark by undertaking back casting exercises and continues to 

be satisfied that the model is fit for purpose.  

We repeat that the transmission constraints referred to by Origin will be 

alleviated when Powerlink completes construction of the Calvale to Stanwell 

275kV line augmentation in 2013 (according to information in the December 

2012 newsletter from Powerlink4).  

Origin also suggested that by modelling on an hourly basis and the results 

needed to be checked against historic levels. ACIL Tasman is satisfied that its 

pool price modelling is producing a range of price outcomes which are 

consistent with historical volatility and adequate for the purpose of estimating 

wholesale energy costs in 2013-14.  

2.6.2 Release of detailed modelling results  

Stanwell Corporation and EnergyAustralia have requested that more 

information on the modelling assumptions and results be released such as 

individual plant capacity factors, interconnector flows, monthly peak and off-

peak prices, etc. as this in their view would allow proper scrutiny of the results. 

ACIL Tasman modelling of the NEM is routinely informed by analysing the 

actual bidding behaviour of market participants and by back casting exercises 

which are undertaken on a regular basis to test the validity of PowerMark's  

mechanisms as well as the underlying assumptions and continues to be satisfied 

that the model is fit for purpose. Furthermore, the range of pool prices from 

the modelling of the 462 simulations for 2013-14 described in Section 2.2 

indicated that a very wide range of possible outcomes have been considered in 

the assessment of WEC for 2013-14. 

ACIL Tasman has assessed the information already released on the 462 

simulations and believes that it is adequate for participants to assess the results. 

2.7 Cost of shaped hedges  

Qenergy has stated: 

                                                
4 

http://www.powerlink.com.au/Projects/Central/Documents/Calvale_Stanwell/Communit
y_Update_-_December_2012.aspx 
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On the other hand, if a retailer had been at least partially hedged using reallocated 

load-following hedges, the impact would have been significantly mitigated (particularly 

if the retailer were over reallocated). For this reason, a retailer will logically pursue this 

hedging strategy, despite it causing them to incur higher costs. This element is not 

costed into the d-Cypha hedge approach, and is one of a number of examples 

demonstrating that ACILõs simplified approach to hedging does not include all costs. 

ACIL Tasman has previously noted that as a load following contract by 

definition has less residual pool risk than standard contracts, it may be 

expected to have a higher price than the expected price of a strategy with 

residual pool risk. Otherwise the seller of the load following contract is taking 

on additional risk for no expected benefit. ACIL Tasman also notes that buyers 

may pay large premiums for load following contracts, because while they are 

attractive to retailers, they are potentially very costly to sellers in terms of 

capacity to sell other hedge products. 

We have calculated the ACIL Tasman hedging strategy cost using standard d-

cypha Trade hedges (i.e. base, peak and cap) to cover the Energex NSLP for a 

sample of simulations including the 95th percentile case. The cost of hedging 

across the sample ranges from 1.44 to 1.47 times the d-cypha Trade base 

contract price.  

ACIL Tasman also notes that the cost of reallocation avoids the cost to a 

retailer of providing prudential obligations to AEMO. ACIL Tasman, in Other 

Costs, have separately made an allowance for some prudential costs to AEMO. 

2.8 Including a forward volatility premium  

Ergon Energy have argued for a forward volatility premium to be added to the 

WEC to reflect hedge price uncertainty between the time that modelling is 

completed and the time when retailers might finalise their hedge arrangements 

for each quarter of 2013-14. The futures contracts used in the methodology 

would be expected to include the option value associated with the length of 

time to expiry. Therefore in our view the methodology already reflects any 

volatility premium. 

2.9 Queensland  Gas Scheme  

The QCOSS Energy Consumer Advocacy Project could see no basis for  

extending the period for calculating the GEC price. 

As stated in our report for the Draft Determination, we continue to use a 

period of four years because there is no volume data available for GEC trades. 

ACIL Tasman understands from anecdotal evidence that trade volumes for 

GECs have fallen significantly in the past two years or so and therefore 
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extending the period of time to estimate the costs of GECs is in our view 

appropriate. 

This scheme is to be discontinued on 1 January 2014 and this has been 

accounted for in the estimates cost for 2013-14. 

2.10 STC Prices  

QCOSS again suggests that the market price should be used for the STC price 

rather than the $40.00 penalty price.  

ACIL Tasman acknowledges that although there is an active market for STCs 

it is not compelled to use market prices. This is mainly because historic prices 

might not be the best indicator of future prices as the market is designed to 

clear every year - so in theory prices could be $40 or at least very close to it. 

This assumes that the Clean Energy Regulator provides an accurate forecast of 

created certificates underpinning the STP for the next year.  
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3 Estimation of Wholesale energy cost  

This section of the report sets out our estimates for the WEC. 

3.1 Outline of approach  

The approach adopted by ACIL Tasman is designed to simulate the wholesale 

energy market from a retailing perspective, where retailers hedge the pool price 

risk by entering into electricity contracts with prices represented by the 

observable futures market data. It involves passing hourly pool prices and 

demand profiles for 462 simulations of 2013-14, estimated using ACIL 

Tasman's electricity market simulator, PowerMark, through a retailer contracting 

model to estimate wholesale energy costs. 

The approach is a simplification of the actual contract market in that it is based 

on specified hedging strategy using observable prices for base, peak and cap 

contracts only. It does not include other instruments available to retailers, as 

ACIL Tasman does not have sufficient independently verified information on 

the costs of the hedging benefits of any such instruments to incorporate them 

into the energy cost estimates. However, as retailers could avail themselves of 

the simplified hedging strategy, it is reasonable to assume more sophisticated 

strategies would result in costs being no higher with an expectation that they 

should be lower. 

3.2 Detailed approach  

Following assessment of the submissions to the Draft Determination ACIL 

Tasman can see no reason to alter its approach to estimating WEC. 

3.2.1 Developing 42 simulations  of demand  traces each 

representing 201 3/1 4 

The data used in the analysis is in the public domain and is as follows: 

Å 42 years of three hourly capital city temperature data from 1970-71 to 

2011-12  

Å NEM regional demand traces for three years from 2009-10 to 2011-125 

                                                
5 There are a number of reasons for limiting the analysis to the 2009-10 to 2011-12 time series. 

First, the process used to develop the 42 simulated demand sets, described below, also 
develops, simultaneously, 42 corresponding wind farm output traces for a number of wind 
zones in the NEM. There are insufficient wind farm data to populate the wind traces for all 
wind zones by using data prior to 2009-10. Second, NSLP data prior to 2009-10 only partly 
complete. 
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Å Energex and Ergon NSLP demand traces for three years from 2009-10 to 

2011-12 

Å 10%, 50% and 90% POE demand and annual energy forecast parameters 

from the AEMO 2012 NEFR 

Å forecast of installed solar PV capacity for each NEM region for 2013-14 

from the AEMO 2012 NEFR 

Å estimates of installed solar PV capacity for each NEM region for the years 

2009-10 to 2011-12 from AEMO 2012 NEFR. 

The first step in the process is to extract the actual demand traces for three 

years 2009-10 to 2011-12 from the AEMO published data and include the 

NEM regional totals, the NSLP and controlled demands in the Energex area 

and the NSLP in the Ergon area.   

The Energex NSLP is used to estimate the wholesale energy costs for 

<100MWh customers for Queensland and unmetered demand in the Energex 

area. The Ergon Energy NLSP is used to estimate the wholesale energy costs 

applying to unmetered demand and >100MWh customers in the Ergon Energy 

area.  

The extracted NEM regional demands are then adjusted by adding back to the 

half hourly demand values an estimate of the rooftop solar PV output. The 

estimated rooftop output is based on data provided by AEMO in the 2012 

NEFR as well as an estimate of the typical hourly output profile of the 

aggregated installations. This step is important since the rapid uptake of 

rooftop solar PV has changed the demand profile. This step is not applied to 

the settlement class traces ( i.e. the Energex NSLP and controlled tariffs and 

the Ergon Energy NSLP) since there is insufficient information on the extent 

of rooftop solar PV penetrating by class (however, this is dealt with further 

below). 

The NEM and settlement class demands for 2009-10 and 2010-11 are scaled so 

that in broad terms they are at a comparable level to the 2011-12 demands. 

This is done by assessing the change in underlying energy between 2009-10 and 

2011-12 for periods unaffected by weather variations. 

At the completion of this step there are three years worth of demand data at 

2011-12 levels for each NEM region and settlement class. These demands are 

then used to populate 42 simulated demand sets each representing 2011-12 

based on different weather (temperature) outcomes. 

39 simulated demand traces (using weather data for 1970-71 to 2008-09) are 

developed for each NEM region and settlement class. For each day of the 39 

weather data sets a set of daily demands (from 2009-10 to 2011-12) is adopted 

by finding the best matching daily temperature profile (given the month and 
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day type) across the NEM. Matching the temperature is achieved by finding 

the closest least squares match between the temperature profile for that day 

and the temperature profile for a day in the three years 2009-10 to 2011-12 

across all NEM regions simultaneously. Once the day with the same day type 

and season in the three years from 2009-10 to 2011-12 that best matches the 

temperature profile of the day in question is identified, then all the associated 

NEM regional and settlement class demand traces for that day are selected for 

the day in question. Data is chosen on a daily basis in this way because we wish 

to preserve the relationship between the NEM regional demands traces and 

settlement class demand traces. 

The 39 simulated demand sets together with  the actual demand sets for 2009-

10 to 2011-12 give a total of 42 demand traces representing 2011-12. 

The 42 sets of NEM regional demand traces are then scaled to match the 

2013-14 demand and energy forecasts from the NEFR (which have been 

adjusted by adding back on the contribution of rooftop solar PV). The scaling 

process is applied simultaneously across the 42 simulated demand traces so 

that the total energy of the aggregate 42 simulated demand traces is equal to 42 

times the forecast annual energy in each NEM region. The maximum of the 

annual peak demands from the 42 simulated demand traces is scaled to match 

the 10% POE summer demand forecasts in each region. Similarly, the median 

of the annual peak demands from the 42 simulated demand traces is scaled to 

the 50% POE summer demand forecasts in each region. And, the minimum of 

the annual peak demands from the 42 simulated demand traces is scaled to the 

90% POE summer demand forecasts in each region.  

The hot weather experienced early in December 2012 resulted in a Queensland 

demand of 8,453MW which is well below the AEMO 50% POE medium 

growth forecast of 9,007MW which suggests that the medium growth forecast 

has a lower probability of being actually achieved. For this reason, ACIL 

Tasman has adopted the energy and peak demand parameters from the low 

economic growth scenario in the NEFR which tend to be about 100MW less 

than the medium growth scenario. 

The 42 demand sets for the regional NEM demands are then adjusted by 

subtracting an assumed solar PV output profile which is derived by adopting 

the assumed growth in rooftop solar PV installations provided in the NEFR.  

All demand analysis is done on a half hourly basis whereas pool price 

modelling and hedging analysis is undertaken on an hourly basis.  Hourly 

demands used in the price modelling are taken to be the demand recorded in 

the first half hour of the hourly period. 
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3.2.2 Adjustment of the 42 NSLP demand  traces  

There are a number of additional steps used to establish the 42 simulated 

demand sets for the NSLPs which, because of the need to consider the effects 

of solar photovoltaic (PV) on demand, have been introduced for the 2013-14 

analysis. Unlike the NEM regions, the Energex and Ergon NSLPs do not have 

an official demand or solar PV forecast.  

The following steps describe the process developed by ACIL Tasman to 

establish the 42 simulations of these NSLPs representing 2013-14: 

Step 1. Classify each half hour by month by working or non working day 

and by peak or off peak.  This means that each half hour is classified 

as one of 48 period types (12 x 2 x 2). 

Step 2. Calculate the average half hour demand for each of the 42 simulated 

years for 2011-12 for both Queensland NEM demand (with the 

contribution of solar PV deducted) and the NSLPs for each of the 

48 period types. 

Step 3. For each half hour in the 42 simulations for 2011-12 calculate the 

differences between the simulated value and the corresponding 

average value (from Step 2) for Queensland and the NSLPs . 

Step 4. For each of the 42 simulations for the year 2011-12, in each half 

hourly interval calculate the difference that each of the NSLPs 

difference is (from Step 3) as a percentage of the Queensland 

difference (from Step 3). 

Step 5. For each half hourly interval and for each of the 42 simulations, 

calculate the difference between the Queensland demand for 2011-

12 and Queensland for 2013-14 (with the assumed 2013-14 solar PV 

contribution deducted for the Queensland demands). 

Step 6. For each half hourly interval and for each of the 42 simulations, for 

each of the NSLPs apply the percentage (from Step 4) to the 

difference (from Step 5). This is an estimate of the NSLP 

contribution to variations in the Queensland demand. 

Step 7. For each half hourly interval and for each of the 42 simulations, add 

the results (from Step 6) to each of the NSLPs for 2011-12 to give 

the 42 simulated demand traces representing NSLPs in 2013-14. 

This process is designed to allow estimation of the 42 simulated years 

representing 2013-14 for the Energex and Ergon NSLPs based on the NSLPs 

contribution to variations in the Queensland demand. It avoids the need to 

produce individual forecasts of demand or solar PV for the two NSLPs. 

3.2.3 Developing 11 plant outage sets for the NEM  

PowerMark requires as an input the availability of each generator unit for each 

half-hour of the year. 
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Using binomial probability theory ACIL Tasman has simulated 11 sets of 

forced outages which are defined by an outage rate assumption as well as an 

outage duration assumption.  

This process allows a range of outage outcomes to be produced. The most 

important factor in outages is coincidence ð if a number of units are forced out 

at the same time, volatile prices usually result. The process used to simulate the 

outage sets allows these sorts of coincidences to be represented appropriately. 

3.2.4 Running PowerMark  using the 42 demand sets and 11 

outage sets  

PowerMark is then run to estimate the hourly pool prices for 2013-14 for 462 

simulations by using the 42 demand sets and 11 outage sets developed using 

the steps described above. 

The model is then run a second time but with the carbon tax removed so as to 

provide cost estimates excluding a price on carbon. 

Fuel price and other plant cost and other assumptions used in the PowerMark 

modelling are those developed by ACIL Tasman over the past 15 years and are 

consistent with ACIL Tasman's latest internal Base Case. These assumptions 

come from a wide variety of sources and are constantly being monitored and 

updated. 

3.2.5 Determine hedging strategy and volumes  

For each settlement class, an appropriate hedging strategy which a prudent 

retailer would be expected to use for each settlement class is estimated by 

setting the parameters to calculate the base, peak and cap contract volumes 

based on the median demand/price year.  ACIL Tasman has used the same 

strategy as employed for 2012-13.  It was shown to remove almost all the price 

volatility and produced hedged prices which were very stable regardless of the 

weather and outage conditions. 

Contract volumes are calculated by applying the hedging strategy to a simulated 

demand trace which has a peak demand and annual energy very close to the 

50% POE peak demand and energy forecast and has an annual demand 

weighted price for Queensland very close to the median demand weighted 

price across all 462 simulations. Once established, these contract volumes are 

then fixed across all 462 simulations when calculating the wholesale energy 

costs.  

Contract volumes are calculated for each settlement class by assuming the 

following for each quarter: 
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Å Base contract volume is set to equal the 80th percentile of the off-peak 

hourly demands for the quarter. 

Å Peak period contract volume is set to equal the 90th percentile of quarterly 

peak period demands minus the base contract volume. 

Å Cap contract volume set at 105 per cent of the quarterly peak demand 

minus the base and peak contract volumes. 

ACIL Tasman has tested a range of hedging strategies around the selected 

strategy and is satisfied that the selected strategy represents a conservative and 

low risk strategy for a retailer. 

3.2.6 Estimating contract prices  

Contract prices for the 2013-14 year were estimated using d-cypha Trade daily 

settlement prices and trade volumes since the contract was listed and up until 

and including the cut-off date of 29 April 2013. 

The method used to estimate contract prices is the trade-weighted average of 

daily settlement prices.  

Ergon Energy suggested using a straight average of daily settlement prices over 

three years. We have already established that trade-weighting best reflects the 

market price of energy purchased. The straight average skews the average price 

towards prices where no trades occurred and therefore does not accurately 

reflect the market price of energy purchased. 

Table 2 shows the estimated quarterly swap and cap contract prices for the 

Final Determination and compares them with the Draft Determination. 

Between the Draft and Final Determinations base and peak contract prices 

have increased by around $0.75/MWh on average over the 2013-14 year, while 

cap contract prices have decreased by around $0.05/MWh on average over the 

2013-14 year. 
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Table 2 Quarterly base, peak and cap estimated  contract prices  with 
carbon pricing  , 2013-14 ð Final Determination  vs Draft 
Determination  ($/MWh)  

  Final Determination 

  Q3 2013 Q4 2013 Q1 2014 Q2 2014 

Base $54.28 $55.80 $66.33 $53.67 

Peak $61.54 $66.19 $88.09 $61.38 

Cap $3.18 $6.83 $12.93 $2.59 

  Draft Determination 

  Q3 2013 Q4 2013 Q1 2014 Q2 2014 

Base $53.53 $54.97 $65.77 $53.28 

Peak $60.12 $64.90 $87.88 $60.75 

Cap $3.32 $7.03 $12.87 $2.59 

  Change (Final minus Draft) 

  Q3 2013 Q4 2013 Q1 2014 Q2 2014 

Base $0.75 $0.83 $0.56 $0.39 

Peak $1.43 $1.29 $0.20 $0.63 

Cap -$0.14 -$0.20 $0.06 $0.00 

Data source:  ACIL Tasman analysis using d-cypha Trade data up to, and including 29 April 2013. 

Contract prices without carbon pricing 

Contract prices without carbon pricing are estimated by subtracting the carbon 

price6, adjusted for the estimated NEM intensity, from the trade-weighted 

contract prices in Table 2. 

This method applies to the base and peak contracts only. The carbon tax does 

not heavily influence prices greater than $300, and therefore cap contract 

prices are unchanged.  

The NEM intensity is estimated using modelling output from the median case 

of the 462 simulations (the same case used to define the hedging strategy). The 

NEM intensity is equal to NEM total emissions divided by NEM sent-out 

dispatch, which is consistent with the emissions intensity published by AEMO.  

Estimated quarterly NEM emissions intensities are shown in Table 3. 

                                                
6 The carbon price in 2013-14 is the legislated carbon tax of $24.15/tCO2-e 
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Table 3 Estimation of the NEM emissions intensity used to calculate 
contract prices without carbon pricing  

  

NEM total 
emissions (million 

tonnes CO2-e) 

NEM generation 

(GWh, sent-out) 

NEM emissions 
intensity (tonnes 

CO2-e/ MWh, sent-
out) 

Q3 2013 42.31 47,651 0.89 

Q4 2013 41.64 46,411 0.90 

Q1 2014 41.99 46,366 0.91 

Q2 2014 40.28 45,252 0.89 

Note: Total emissions = combustion emissions + fugitive emissions 

Data source: ACIL Tasman analysis based on the median case of the 462 simulations. 

Table 4 shows the estimated quarterly swap and cap contract prices without 

carbon pricing for the Final Determination and compares them with estimates 

for the Draft Determination. 

Table 4 Quarterly base, peak and cap estimated contract prices without 
carbon pricing , 2013-14 ð Final Determination  vs Draft 
Determination  ($/MWh)  

  Final Determination 

  Q3 2013 Q4 2013 Q1 2014 Q2 2014 

Base $32.84 $34.13 $44.46 $32.18 

Peak $40.10 $44.53 $66.22 $39.88 

Cap $3.18 $6.83 $12.93 $2.59 

  Draft Determination 

  Q3 2013 Q4 2013 Q1 2014 Q2 2014 

Base $32.09 $33.30 $43.89 $31.78 

Peak $38.68 $43.23 $66.01 $39.25 

Cap $3.32 $7.03 $12.87 $2.59 

  Change (Final minus Draft) 

  Q3 2013 Q4 2013 Q1 2014 Q2 2014 

Base $0.75 $0.83 $0.56 $0.39 

Peak $1.43 $1.29 $0.20 $0.63 

Cap -$0.14 -$0.20 $0.06 $0.00 

Data source:  ACIL Tasman analysis using d-cypha Trade data up to, and including 29 April 2013. 

The following charts show daily settlement prices and trade volumes for d-

cypha Trade quarterly base futures, peak futures and cap contracts. 

Base contracts have traded strongly, with total volumes between 1,528MW (Q2 

2014) and 4,834MW (Q3 2013).  
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Peak futures have trade volumes of between 20MW (Q2 2014) and 120MW 

(Q4 2013), which are consistent with peak contract trade volumes in previous 

years. 

Cap contracts have traded reasonably strongly compared to previous years, 

with trade volumes of between 155MW (Q4 2013) and 329MW (Q3 2013). 

 

Figure 11 Time series of trade volume and price ð d-cypha Trade QLD BASE futures for Q3 2013, Q4 
2013, Q1 2014 and Q2 2014  

  

  

  

  

Data Source: d-cypha Trade data up to, and including 29 April 2013. 
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Figure 12 Time series of trade volume and price ð d-cypha Trade QLD PEAK futures for Q3 2013, Q4 
2013, Q1 2014 and Q2 2014  

  

  

  

  

Data Source: d-cypha Trade data up to, and including 29 April 2013. 

Figure 13 Time series of trade volume and price ð d-cypha Trade QLD $300 CAP contracts for Q3 
2013, Q4 2013, Q1 2014 and Q2 2014  

  

  

  

  

Data Source: d-cypha Trade data up to, and including 29 April 2013. 




























































