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1 Introduction

This report provides estimates of expected energy costs for use by the
Queensland Competition Authority (the Authonityds Final Determination
onretail electricity tariffs for 2013.

The report considers the subsions made Isfakeholder®llowing the

A u t h oDraft DetedngnationDraft DeterminatwnRegulat&dctricity Tariffs
for 20134,Februar3013 and a subsequent workslvadpere those
submissions refer to the cost of energy in regulateelestaitity prices.

Retail prices generically consist of three components:
A network costs

A energy costs

A 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 attacheolesslix

A and he Consultancy Terms of Reference (TOR) provided by the Authority
and which is attachedAgspendix Bthe methodology developed by ACIL
Tasman provides an estienaf energy costs to be incurred by a retailer to
supply customers on notified prices for 2D%3.e. nomarket customers.

Energy costsomprise wholesale energy casher energy costs associated

with renewable energy incentives, market fees dtatyarervices charges

and transmission and distribution lasses

1.1 Background

In accordance with the Delegation and the TXQR, Tasmarns to provide

expert advice to the Authority on the energy costs to be incurred by a retailer
to supply customers on rf@d prices for 201B4.Weare 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
nortmarket customers for the tariff year 1 July 2036 fune 201k

establishing the most appropriate methodology for undertaking this task, we
have considered a range of approaches which might beastedate the
wholesale energy cost component.

In theinterest otlarity in undertaking the taskCA. Tasmarhasnot been
tasked to provide expert advice on:

A the effect that the price determination might have on competition in the
Queensland retail market

A theQueensland &/ernment uniform tariff policy

Introduction 6
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A time of use pricing
A anytransitional arrangemethst might be considered or required

ACIL Tasman understands that these matters will be considered by the
Authority when makinigs Determination.

In determining thguestion as to what constitutes the actual cost of making,
producing or supplying customer retail sertocasstomers supplied on
notified pricesACIL Tasmarhas taken a consistent approach with advice it
provided to the Authority for the 2013 Detemination, which was tested in
the Supreme Court of Queensland and fountett the requirements of the
Act and Delegation

1.2 Methodology

ACIL Tasman has considered the responsestten submissions the

Draft Determination and has decided to retarséftime methodology for the
201314 Final Determination assused foithe Draft DeterminationThis
methodologyvasalsothe methodology applied in 2a12with some
refinementsTheserefinements to themethodologyncorporate changes

response tsomeof thematters that have been raised by stakehalttkrs

have been made as part of ACIL Tasi
underlying methodology.

The approach adopted by ACIL Tasman sinsuleevholesale energy
market from a retailing perspectivth retailers hedlggthe pool price risk by
entering into electricity contracts vaitimtraciprices represented by the
observable futures market data. Other energy costs are addeddgehe
wholesale energy costs andakais then adjusted fastimatednetwork
losses.

1.2.1 Pool modelling/price distribution

The pool price modellingvolvesdevelopindnourly pool prices for 462
simulations of 20184 (42 historical weather years and 11 outage scenarios)
using ACIL Tasman's electricity market simuRdarerMarK hese are used

in conjunction with theetailercontracting modéalso referred to as the hedge
model)to estimatéhe annualvholesale energy co@¢EC)for each of the

462 simulations

1.2.2 Electricity Hedging

The retailer contracting modeh simplified modef 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

Introduction 7
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which is then used in conjunction with the 462 simulai@t4314 to
estimate the WEC.

1.2.3 Other energy costs

Othercosts are based on a building block approach as follows:

A Renewable Energy costs are based on legislated targets forsbaldarge
renewable energy target (LRET) and the most recently publisifed da
the smalkcale renewable energy sch&RE$

Queensland Gas Scheme

National Electricity MarkeNEM) feesas published by AEMO
Ancillary servicdsased on recent historical costs

A prudential costllowance associated with obligations to AEMO

To To o Do

Introduction 8
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2 Response to the submissions on the
Draft Determination

2.1 Introduction

This section of the report respondsstues raised with respect to energy cost
elements in submissiansthe Draft Determination for 2013.Submissions
raised a number of queries aratle a number stiggestions for

improvement of the methodology used for estimating energy costs. Most
concerned the estimation of the W& Qvhich theravere twamajorthemes

The frstmajorthemerelated to questions with respect tanie¢hodology for
constructing the 4dmulated demand seted in the modelling aWwEC
estimategQueensland and Energex NSLR)number of submissions
attempted to demonstrate tkta¢ simulated demand selid not cover thdull
range of possible ootmes for201314 aswasintendedand in particular
under represented theamber ohighdemand outcomesssociated with
extreme weather apthntoutage event$he main thrust ahiscriticism was
to demonstrate thaixtreme demandagere underepresetedandthereby
modelled spot pricesere lower than they should be.

The £condmajortheme was that a wider range of hedging instruments should
be usedn estimatinghe WEC.The arguments in favour of a wider range of
instruments considereddinghe WEC estimatesn onetype ofmarket
hedgingnstrumendid notfully capture the actual cost of endrgsneby

retailers It was argued that other forms of hedging including power purchase
agreements (PPAs) and retailer owned generation were legitimate hedging
instruments and theactuakosts shouldlsobe included.

Following a full and careful consideration of the variditssms and
suggestions provided in the submiss®@H. Tasman has not been
persuaded tohange thenethod for estimating hedging calstét was useid
the Draft Determinatian

2.2 General comments on the submissions

Before considering specific mattaised in the submissions, we have

provided a number general comments on the resiétsved byapplying the

ACIL Tasman methodology. These results demonstrate that there is a wide
range of pool price simulated outcomes whe&hre satisfiembvesthe
expectedangeof outcome®ver the period 204134.Clearly demand is a

critical input to the modelling and we take great care in establishing appropria
demand sets. These general comments show that the demand sets used in th

Response to the submissions on the Draft Determination 9
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analysis, along with thdet key assumptions, have produced what we regard
as a satisfactory range of pool price simulated outcomes.

In addition to the pool price simulation resultsetfeet of hedging on the
WECi s also considerebhe benefits of laging (buyingare inverdg

correlated with pool pricéfhe hedge strategy employed in the methodology
ensures that in most periods, the NSLP demand is fully covered byimedges.
general, higher pool prices are linked to periods of Qigeenslandemand,

all other things begrequal. In hedging the NSLP, the critical factors are the
correlation between tiigueenslandnd NSLP demand traces. The maximum
NSLP demand, which has been the focus of a number of submissions,
generally occurs outside the periods of extreme simul&eads@nd
demandprice. 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 ltheifg suksections.

2.2.1 Queensland pool prices

The annuallemandveighted pool pricdBWP) forQueensland from the 462
simulations range froalowof $50.20/MWh to a high of $105.20/MWh.
This compares with thewestrecadedQueenslan®WP in the last 12 years
of $2.54/MWh in 20112 tothe highestduring the drought year 290708

of $82.19/MWNh(includes aassuradcarbon pass through of 9%

Figurel compares thQueenslan®@WP for the 462 simulations for 20138

with theQueenslan®WPs fromthepastl2yearsAlthough there have been
changes to both the supply and demand side of the maket]y shows

that the simulations cover a noticealidier range in potential prices for 2013
14 tharhas occurred ithe past 12 years of history. In fact the top 16
simulations (3.5% of all simulations) exceed the HiyMEsyet recorded
keeping in mind the annizAWVP of 200708 was partly the resulttbé
millennium drought condition&CIL Tasman is satisfied that in an aggregate
sense thdistribution of thel62 simulations for 2013 cover an adequigte
wide range of possible pool price outcomes for2013

Response to the submissions on the Draft Determination 10
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Figure 1 Annual DWPfor Queensland for the 462 simulations for 2013-14
compared with the annual DWPrecorded in past years
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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

Comparing the uppé&gfs ofhourlyprices in the simulatiomsth histoical

spot priceshows thespreadf the prices from the simulaticaisoeasily

covers the spread gfiotpriceshistorically For this upper tail weaate not

made any adjustment to the historic prices for carbon (fti@reffect would

be expected to be negligible)e comparison is illustratedrigure2 which
clearlydemonstrates thedingeof upper 1% of prices from the 462 simulations
for 201314 easily encompassesrémgle ohistoric pricedt is also notable,
thatas would be expected, the distribution of simulated price outcomes
demonstrates a stropgsitive skewness.

Response to the submissions on the Draft Determination 11
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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

$14,000.00

200001
200102
\ ——— 200203
200304
$10,000.00 1 200405

l\ ——— 200506

-\ 200607

\ ¥ 200708
)

\ '\ 200809

1| \ 200910

N\ —— 201011
‘\ 201112
\ @ e o Maximum simulation

N e \|edian simulation

$12,000.00 ~

$8,000.00

$MWh

$6,000.00 -

$4,000.00 -

00000 Minimum simulation

$2,000.00 -

$0.00 [ eeeees S e e e
0.00% 0.20% 0.40% 0.60% 0.80% 1.00% 1.20%

Percent of time

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

ACIL Tasman is satisfied the Queensland pool prices from the 462 simulation:
cover the range ekpectegrice outcomes for 2013 both on average and

in the upper tail. T@se comparisomgearly show that the 42 simulated
demandtraces combined with the dlantoutage scenarios provide a sound
basis for modelling tlexpectedutureoutcomedor 201314.

2.2.2 Prices over $300/MWh

ACIL Tasman is also satisfied that its proprietary market PovdeiMatas
performed adequatelydapturing the extent and level of the high price events
based on thdemandand outageputsfor the 462 simulationSigure3

shows that the number of hours when the price is above $30@apivined

in the modelling of the 462 simulations compares favourably with history.
Furthermore, theange imnnual averagertribution to TWP ofrices above
$300/MWh for the 462 simulatiossonsistent with those recorded in history
as shown ifrigured.

Response to the submissions on the Draft Determination 12
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Figure 3 Number of hours when prices are above $300/MWh in the
modelled simulations and recorded in the past
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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
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Source: AEMO historic pool price data and ACIL Tasman results from PowerMark modelling

2.2.3 Cost of supplying the Energex NSLP

There have been suggestiorssnumber of retailsubmissionthat the
EnergeXNSLPpeakdemandstoo low whichin turnis presunedto lead to a
lower cost tsupplythe NSLP. Howeverthe maximum demand of the NSLP
IS notin isolatiora critical feature in determining the cost plyuAs
discussed at the beginningettior2.2above,tiisthe shape of the NSLP
demandraceand its relationship to tisape of th@ueenslandemandrace
whichis critical to theost of supplying the NSld@mandThe summer

Response to the submissions on the Draft Determination 13
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maximum demand for the NSLP occurs in the evening whdeidleasland
summer demand peakscurearlier in the afternooiihis means théte peak
of the NSLHs unlikely to beoincident witlextremepriceeventdue to the
afternoonQueenslangeak. Furthermoresing past data as a guide,
annual peak of the NSLP could Wwelin winter which has a different set of
characteristics and relationship to price.

A test of the gpropriateness of the NSideémandshape and its relationship
with theQueenslandemandshape can hendertakety comparing the
annuaDWP for theEnergeXNSLP with theQueensland time weighted pool
price (TWP)Figure5 shows that, for the past four financial year®)We

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-2009n the 462
simuations for 20134 this percentage varies from 105% to 137% which
more than covers the recorded range. The lHghelategercentages are
associated witsimulations where thereaitiigher correlation betwebe
Queensland pool price and the EneN@kPdemand

The comparison with actualitcomes over the past four yeaisigure5
demonstrates th#terelationship between tB@ergex NSLEemandnd
Queenslangool prices in thé62simulations isound Further the cost of
supplying the Energex NSLP in the simudatrelates well to tigueensland
pool price and covers the full range of possible outcomes fdr2a18so
provides a sound cross check on the shape of theddéBidhdand its
relationship with the Queenslateimand

Figure 5 Annual DWPfor 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
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2.2.4  The effects of hedging

The ACIL Tasman methodology used a simple hedge book approach based o
standard quartenbaseand peak swaps and caps. The prices for these hedging
instruments areom the futures market and supplldi-cypha Trade

As hedge benefits are inetygelated to pool prices,generasimulations

with highedemandveighted pool pricggroduce lower hedged pridégjure
6shows that, under the ACIL Tasmarthodology, the highestimates of

supply costmcluding hedge effecse not associated with haggmandand

high poolprice yeardhis is because, the benefits from the hedge strategy
used in the methodology domintepool prices such that the hegthedged

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)
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Data source: ACIL Tasman modelling

Contract volumes are calculated by applying the hedging strategy to a simulat
demandrace which has a peak demand and annual energy very close to the
50% POE peak demand and energy forecast and has axlemanal

weighted price for Queensland vergelo the mediasiemandveighted

price across all 462 simulations. Once established, these contract volumes ar
then fixed across all 462 simulations when calculating the wholesale energy
cost The contract volumes ussa@shown inFigure7. These contract

volumesare available frothe Authority's website as part of the Draft
Determination.
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Figure 7 Contract volumes used in the hedge modellin g of the 462 simulated years for 2013 -14
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Source: ACIL Tasman

Contract volumes are calculated for each settlement class by assuming the
following for each quarter:

A Base contract volume is set to equal the 80th percentile ofpbaloff
hourly demand®r the quarter.

A Peak period contract volume is set to equal the 90th percentile of quarterly
peak period demands minus the base contract volume.

A Cap contract volume set at 105 per cent of the quarterly peak demand
minus the base and peak contract volumes.

Detailed esults of the hedged modelliogthreeof the 462 isnulationausing
the contract volumes showrHigure7 are shown iTablel. The three
simulations are intentionally chosen to demongieite/ersarelatiorship
between pool prisand hedge price outcomes.
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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
Selected simulations for
Energex NSLP for 20413
. _ Highest | Lowest 95"
Description Units NSLP NSLP | percentile
demand | demand of NSLP
weighted | weighted hedged
pool price | pool price 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

FromTablelit can be seen that the hedged volumes andfdedgesire
the same for all three simulatiaashe contracstrategys based on the same
volumesandcontractprices for all simulations.

There are a number of important observation which can baboadde

information provided itablel:
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A Thesimulation with thighest DWP is associated witlighespeak
demand and annual eneofthe three simulations

A The simulation which produces the 95th percentile of NSLP hedged prices
IS not a particularly high year for demand and energy &usshsland
and Energex NSLIBvelsand hence has a loviBaVP.

A As expected the "Total pool costs" are very high for the simulation with
the highesDWP ($1,155.6m) and lowest for nrestDWP ($489.4m).
For the simulation which produced the 95th percentile of the hedged prices
thetotal pool costs wef18.4m that is, towards the lower end of the
simulated pool outcomes

A After applying the hedgistyategyhe costs are very different witie t
simulation with the highd3WP having the lowest "Tal cost after
hedging " of $462m (or $4R@2MWh) and the 95th percentile having the
highest cost after hedgioigthe threeof $659.1T (or $6%93MWh) . This
occurshecause:

I simulations with high@ool pricesvill havepool priceghatare likely
to be closer to, do exceedswapcontract pricesuch thatosts
associated withvercontracting are leasd paymentsn both the
swap contracts are expected to be more favourable to the retailer

simulations with higher pool prices are generally associated with higher
demands thereby lowering kel of over contracting in the
simulationsvhich again means that costs associated with over
contracting are less gpalyments on swap contracts are egddotbe

more favourable to the retailer

I simulations with higher pool prices generally have a greater number an
more extremerice spikes above $300/MViwhichgenerally results in
higher cap paymeritsthe retailer

A payments on swap contractsder thenighestDWP simulatiorlead to a
substantialeduction in pool costs (minus 4861) while payments under
the other two simulations added to the pool costs (R20s88 and
$99.9n).

A "Cap payments" under the regtDWP simulation reduce pool costs by a
significant $275.6m compared with only $0.1m under & WP
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 demanmligh explainghy the 95th percentile of
hedged pricas not correlated with tHfbth percentile of pool pricésore
specificallythisaddressehe concern expressed in some retailer submissions
as tothe nature of pool prices amtly there were so few pool prigesater

than $300/MWh in the 95trepcentile of hedged NSLP praieulatios.
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2.3 Inclusion of PPAand /or owned generation
costs

A number ofretailersubmissions proposed changes to the methodology to
take account afctuaprices paid for long dated powerchase 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 hedginc
arrangens 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 thevidae costs of these

instruments had little merit. This is lbsegeneration 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,
whenthe investor was faced with a variety of uncertain futures. Once an
investment is committed, the costs are sunk. As time proceeds, the value of tt
generation asset is determined by the actual future that eventuates and may t
quite different to the val@xpected at the time of commitment.

There aralsousually 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:

A the right to dispatch the associatedtftha 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)

A the ability to profit from market price rises when there are sighstses
in new entrant capital costs (PPA costs are typically linked to the associate
pl antdés sunk capital costs with o
linked to inflation as an example capital costs rose between 50% and
100% between 2004 a2@D8 as commodity prices and labour costs rose
significantly

A the ability to profit when rises in alternative fossil fuel costs¥eeua
gas fired plant benefits when rises in coal prices occur driving up electricity
prices in the future and similalgoal fired plant benefits when rises in gas
prices occur

A 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 expeotéeé dominated by coal
fired plant over that period

A 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 Tasrmoansiders that the likelihood of these
historical costs reasonably representing the actual costs of scygtlymegr
retail service® the premises of nemarket customers would be largely a
matter of coincidence.

ACIL Tasman recognises that retailexg amoose to enter into netandard
hedging arrangements including bespoke hedges, PPAs and owned generatic
However, the sunk cost of these ar:i
opinion, reflect the actual costs of making, producing or supplyimgezusto

retail services for the reasons summarised below.

A 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 retailes. cost

A PPAs and/or owned generation usually incorporate benefits to the owner
beyond electricity price hedging which may explain some of the substantia
differences in price compared with standardised hedging arrangements.

A Notwithstanding the other benefitsitlare 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
reflectedtie market value of hedges in any particular year.

A As PPAs and/or owned generation are investeshtever long time
frames and are subject to the risk of alternative futures, the PPA price or
annualised cost of generation may be a poor indicatorsgorr then t 6 s
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.

A Some PPAs and/or owned generation may be inefficientiemestand
in such cases the PPA price or annualised cost of generation is likely to be
an even poorer indicator for the
benefits are considered is even more unlikely to reflect the cost of hedging
electricityin a partialar year when engaged in supplying customer retalil
services.

2.4 Futures contracts representing hedging costs

Origin Energyagaimoted that that not all electricity contracts are traded
through the futures market and if they wlet substantially highetqe
outcomes are likely to eventuate because of the increased demand.

As stated in our report accompanying the Draft Determina@ob,Tasman
does not agree with this contention. If more contracts were purchased througt
the futures market, then thispiines existing supply that is meeting that
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demand currently through bilatecaloverthe-counter (OTC)trading would
move to provide supply through the futures market. The increased supply
would offset the increased demand and all other things beihgece

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 responseemains the same as in our report for the Draft Determination
where we notetthat 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 satisfieddiificient 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 contteetsedging

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 thbedge model or that the volumes associated with PPAs be
ignored within our pool modelling so as to ensure consistency between the tw
modelling aspects of our methodology.

ACIL Tasman disagrees with the conclusion that there is an inconsistency
between tb two modelsThe 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 besnafiPPAs 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 Betweernindividual parties and may be bespoke in nature
2 Normally relatively standard products traded through hrokers
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2.5 Development of State and NSLP demand traces

A number ofsuggestions regarding the estimation of the veemend
traces has been mdnjeretailersThe general thrust of the comments are that
thedemandraces are too low and under represent the upper tail of demands.

As discussed in Sect@2and shown ifrigurel to Figureb the pool price
outcomes from thdemandraces developed by ACIL Tasman when modelled
with the 11 outage scenarm®vides a wide range of possible pool price
outcomegor 201314. The distribution of these pricéamumes is shown to be
consistent with past experience and provigesdiepresentation of the
potentialupper tail of possible pool price outcomes for-2@13This

information has been presented to demonstrate that whsimthated
demandraces fothe State and NSLP are important, the price formation
process is also affected by other important considerations such asmditages
otherfactors

Weredemandso beincreased then, all other things being qupallprices
would be higher and price gslkabove $300/MWh more frequent. However
given the negative correlation between pool prices and bedgétdin the
ACIL Tasman methodology, higher demands and pool prices are likely to
result in loweoverallhedged prices (see Secadh.

The commentsn development of themandracedor 201314 covered a
variety of aspects includitgt

1 peak demander Queenslanttom simulations do not match the
AEMO demandorecast

1 extremademancevents are not covered
1 peak demands for the Energex NSLP are lower than 112009

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

1 thethree base years used to construcittfer39demandraces are
subduediemandrofileswhich means they amt incorporate
sufficient variation and under represent high demands

1 overall peak demaadrosshe 42simulatedlemandraces for
Queenslanashould exceed the AEMO 10% POE demand forecast
which is a 1 in 10 year pelmand not a 1 in 42 years

1 peak demand for the NSLP is not affected by the installation of PVs or
economic growth
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9 greater weighting should be given to Brisbane and Smdpeyatures
when undertaking the matching process to deriganibkated
demandraces

While many of these issues were raised following the initial wamkshop
December 2012nd were addressed in our report for the Draft Determination,
each in turn are briefly discussed in the followingesuions.

251 Peak demands for Queensland from sim  ulations do not
match the AEMO demand forecast

In its submission AGL nadeghat the 10%POE, 50%POE and 90%POE peak
summer demands for the Queensland system peak-42831 in our
analysis are not identical to the corresponding peak demand parantie¢ers f
low growth forecast published by AEMO in the 20dt®nal Electricity
Forecast ReporNEFR).

The following explains the reason for this difference:

A AEMO develop the peak demand forecasts as if there was no impact
(reduction) due rooftop solar PMdathen 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 gemiand
forecasts.

A AEMO in their document title®ooftop PV Information Papem2dd zhe
peak demand in summer in Queensland occurs between 12:30pm and
17:30pm.

A 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).

A AEMO state in the same paper they assume the peak @deasdhat
4pm and that the output from the installed rooftop solar capacity is 28%.

A For summer 20184 AEMO assume 600MW of solar PV is installed,
which at 4pm equates to 168MW of output (0.28 * 600) which is deducted
from their peaklemandorecasts 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 2012.

A In the 42Queenslandemand sets generated using bk Aasman
methodologythe annual peak summer demands also occur between
12:30pm and 17:30praonsistent with AEMO's finding. Howevas,we
use historical weather years to generate the 42 demahdrsdtsnothing

31t should be noted that the AEMO sol ar P
projection but ACIL Tasman has retained the AEM& 8 installed projection to
ensure consistency.
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in our methodology to force the 1B@E, 50%POE and 90%POE peak
demands (or any of the annual peak demands for that matter) to occur at
4pm.

A 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 dend at 2:00pm would experience a reduction due to
solar PV output of around 300MWabout 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 expressencern that the methodology results in an under
representation of extrerdemancdevents. Given that the ACIL Tasman
methodology uses the AEMO pelgknandorecast as its basmee are

satisfied that extrendemandevents are represented for the Querdhsla
demandsets

Figure8 plots the upper 100 hour segment ofdiirmandiuration curves for

three of the 42 simulated Queensland demand sets résutiitige

methodology. The three demand sets in the graph represent the upper, lower
and middle of the range @émandiuration curves across all 42 simulated

sets. Included for reference aredimandiuration curves for the actual

demand for 200809 t0201112. It can be seen that tesmandiuration

curves of the simulated demand sets forP91®t only envelope the recent
historicdemandluration curves, but demonstrate that the difference between
the maximum and minimum of the envelope is ab6M\KOacross 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
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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Figure 8 Top 100 hourly demands - Queensland
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Note: Data for 2008-09 to 2011-12 includes top 200 half hourly demands.
Source: ACIL Tasman analysis and AEMO data

SimilarlyFigure9, shows the variation in the simulated Energex NSLP
demand sets envelopes recent outcomes and covers a range of about 250MV
across the top 100 hours.
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Top 100 hourly demands - Energex NSLP
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Source: ACIL Tasman analysis and AEMO data

2.5.3 Peak demands for the 2013 -14 Energex NSLP are lower than
actual of 2009 -10

Concern was also raised thatréseilting peak demands for the Energex
NSLP are less than the 2a@levels.

Asnotedin the ACIL Tasman report for the Draft Determination, there has
been a fundamental change in the NSLP profile sinc&@0@8h a general
decline in the overall profilehe top end of this decline is eviderfigure9
above. Howevethe decline occurs across all parts of the demand amdfile

it can be concluded that the decline is a result of factors other than different
weather patternghis is likely to icludeslower economic activity, increased
penetration of rooftop solar PV installations, and deassodiated with

larger custometsxiting' the NSLP and moving to interval metering
arrangements.

Further, since the publication of the Draft Determinatiemand data for the
summer of 20123 is now available. The Energex NSLP peaked at 2,346MW
at 6:30pm on Tuesday 4 December 2012. Temperature in Brisbane peaked al
37.9 degrees on 4 December 2012.The median annual maximum temperature
in Brisbane over thmast 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
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something close t058% POEtemperature outcome. Thnedian peak

demand for the Energex NSLP for 20213ased on our methodology is
2,487MW. The latest available demand data does not support the assertion tr
the methodology is underestimating the peak demand for the Energex NSLP.

254 Consecutive hot days

Themethodology for developing the demand traces incorporates the last 42
years of temperature data to establish the 42 annual demand traces. These 4.
annual demand traces are combined with 11 outage scenarios to create the 4
annual simulations used inreating the WECThe 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.

255 Using the past three years of demands to generate the 42
simulated demand sets

Submissions suggested that givewéather and demand in theee base

years (20020 to 201412) used to construct the 42 simulated demand sets are
subdued, the resulting siatald profiles do not incorporate sufficient variation
and under represent high demands.

TheFigure8 andFigure9 in Section2.5.4show quite clearly that there is
reasonable variation in demand outcomes for Queensland and the Energex
NSLP. Further, the graphs in SecBdshow 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 usirgg 10 year
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 QC/

The requirements of the Energex work is substantially different to those of the
work being undertakenrfthe QCA- to the point where it is difficult to draw

any meaningful comparison. The methodology developed for Energex was
based on theequirement to estimate the annual peak demand, and its
distribution (which occurs in summer) over-geEd projectioperiod.The

Energex process estimates a single annual peak demand and does not includ
estimating hourly demand trad&$en projecting longer term forecasts it is
usuako consider longer term trends in the drivers on dentente the
recommendation tose 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 dostrisabased 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 acros
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 projectedlgprice 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 peallemand scenarios) would reqaireduction in demand at

some other point of the demand distributiand this reduction is likely to

occur in the upper part of the distribution. So simply increasing the overall
peak demand does not necessarily guahagitee priced outcomes across all

42 simulated demand sets and certainly does not guarantee a higher price for
the 95th percentilef thehedged pricesmulation.

In any case, the increase in demand beyond the 10%POE level would need tc
be estimated ansllikely 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 tempemt@eds 35 degrees. Put

simply, at 35 degrees the majority of air conditideimgnds likely to be

activated and beyond 35 degrees variations in demand levels are a function o
the timing of the cycling of air conditiondegnandand 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
beyondhe 10%POE is not substantial. Othervild&Ps would be concerned

of under representing extreme outcomes and their associated consequences
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 ggested 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 tt
the peak demma now occurs typically around 7pm in summer, compared with
about 3pmdpm had there been no take up of rooftop solar PV. ACIL Tasman
readily agrees given the annual peak now occurs at 7pm that further installatic
of solar PV will not reduce the annuakpkamand.

However, solar PV is reducing NSLP demand acrd@si¢leaslangeak

periods particularly during times thieday when prices tend to spike.

Although prices can, and do, spike at 7pm, when the NSLP is peaking, there i
a higher propensity fprice spikes between 12 noon and 5ffra time at

which the Queensland demand tends to peak. So the continued penetration o
solar PV is reducing NSLP demand at the time that price volatility tends to be
greatest.

Further, the increased penetration arsmhd 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
197071 to 201112 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 deman
across the 42 simulated demand sets.
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FHgure 10 Variation in Brisbane temperature at 3pm, 6pm and 9pm - across the summers of 1970 -71
to2011-12
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Data source: ACIL Tasman analysis of BOM data

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 thencern 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 just the Queensland and NSW
regions of the NEM in isolation, therefore it is important to retain our
standard approadh order to avoid introducirigas.In any casdhe issués

largely negated by the underlying demand forecast to which the desmands ar
scaled.

2.6 Queries on pool price modelling

2.6.1 Transmission constraints and hourly settlement

Origin Energyexpressed concern that the pool price modelling does not allow
for intraregional transmission constraints which were the main cause of the
high Queenahd prices in January 2013.

As we responded to tlgsieryin our report for the Draft Determinatiomya
model isby definitiona simplification of the real wordihether ibe
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heuristic, deterministic statistical. ACIL Tasman considered the potentia
impact of interegional transmission constraints on market outcomes when
developind®owerMarklowever, there is a balance to be struck between over
specifying the modahd model accura@dyCIL Tasman regularly tests the
accuracy dPowerMalky underaking back casting exercises and continues to
be satisfied that the model is fit for purpose.

We repeat thahé transmission constraints referred to by Origin will be
alleviated when Poviak completes construction of the Calt@l§tanwell
275kV line augmentation2013 (according to informatimrthe December
2012 newsletter from Pouiek’).

Originalsosuggested that by modelling on an hourly basis and the results
needed to be checked ag#iistoric levels. ACIL Tasmansatisfied that its
pool price modelling is producing a range of price outcomes which are
consistent with histmal volatilityand adequate for the purpose of estimating
wholesale energy cost2@1314

2.6.2 Release of detailed modelling results

StanwelCorporatiorand EnergyAustralieverequested that more
information on the modellirassumptions ané@sults be released such as
individual plant capacity factors, interconnector,floesthly peak and eff
peak pricegtc. as thig their viewwould dbw properscrutiny 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 valRbiyesttk's
mechanisms as well as the underlying assumptions and continues to be satisf
that the model is fit for purpodeurthermore, the range of pool prices from

the modelling of the 462 simulations for ZDA8escribed in Sectidr?

indicated that a very wide range of possible outcomes have been considered
the assessment of WEC for 20243

ACIL Tasman haassessdtie information already released on the 462
simulations and believes that it is adequate for participants to assess the resu

2.7 Cost of shaped hedges

Qenergy has stated:

http://lwww.powerlink.com.au/Projects/Central/Documents/Calvale_Stanwell/Communit
y_Update-_December_2012.aspx

Response to the submissions on 't he Draft Determination 31



ACIL Tasman

Economics Policy Strategy

Estimated energy costs for 2013 -14 retail tariffs

On the other hand, if a retailer had been at least partially hedged using reallocated
loadfollowing hedges, the impact wouldehbeen significantly mitigated (particularly

if the retailer were overallocated). 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-€ypha hedgapproach, and is one of a number of examples
demonstrating that ACILOs simplified &

ACIL Tasmarhas previouslyoted that as a load following contract by

definition hasessresidual pool risthan standard contracismay 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 aésothat 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 calculatdte ACIL Tasman hedgingiegegycostusingstandard €
cyphalradehedges @ base peak and cap) to covke EnergeXNSLPfor a

sample of simulations including the 95th percentile case. The cost of hedging
across the sample ranges ffiom to 1.4timesthed-cyphaTradebase

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 AEM(

2.8 Including a forward volatility premium

Ergon Energy have argued fdoavardvolatility premium to be added to the
WEC to reflect hedge price uncertainty betteetime that modelling is
completed and the time when retailers might finalise their hedge arrangement
for each quarter of 2013.The futures contracts used in the methodology
would be expected to include the option value associatéu\natigth of

time to expiryTherefore in our view the methodoladygady reflesany

volatility premium

2.9 Queensland Gas Scheme

TheQCOSS Energ@onsumetAdvocacyProjectcould see nbasis for
extending the period for calculating the GEC price.

As stated in our report for the Draft Determinationcaveinueto usea
period offour yeas becaustnere is no voluméata available for GEB@des
ACIL Tasman understands from anecdotal evidleactade volumes for
GECs have fallesignificantlyn the past two years or so and therefore
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extending the period of time to estimate the costs of GECsur view
approprate

This scheme is to be discontinued on 1 January 2014 and this has been
accounted for in the estimates cost for-2@13

2.10 STCPrices

QCOSSgain suggests that the market price should be used for the STC price
rather than the $40.00 penalty price.

ACIL Tasman acknowledgést althouglthere is an active market for STCs
it is not compelled to use market pri¢éss is mainly becausistoric prices
might not be the best indicator of future prastbe market is designed to
clear every yeaso in thery pricesouldbe $40 or at least very close to it.
Thisassumethat the Clean Energy Regulator provides an adoueagi@st of
createctertificatesinderpinning the STP for the next year
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3 Estimation of Wholesale energy cost

This section of the repaets out our estimates the WEC

3.1 Outline of approach

The approach adopted by ACIL Tasman is designed to simulate the wholesal
energy market from a retailing perspective, where retailers hedge the pool pric
risk by entering ia electricity contractgith prices represented by the

observable futures market détanvolves passing hourly pool prices and
demandgrofiles for 462 simulations of 248 estimated using ACIL

Tasman's electricity market simul@®owerMarthrough a retailer contracting
model to estimate wholesale energy costs.

The approach is a simplification of the actual contract market in that it is base
on specified hedging strategy usingervable prices for bageak and cap
contracts onlyit does not include other instrumeatsilable to retailees

ACIL Tasmardoes not have sufficientdependently verifigdformationon

the costs of the hedging benefitamy such instruments to incorporate them

into the energy cost estimates. However, as retailers could avail theimselves
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 Drettom 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 3/14
The data used in the analysis is in the public domain and is as follows:

A 42 years of three hourly capityl @mperature data from 197Dto
201112

A NEM regional demand traces for three years from120@92011 2

5 There are a number of reasons for limiting the analysis to #i20@D1112 time serge
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 thexeesddr all
wind zones by using data prior to 2009Second, NSLP data prior to 200®nly partly
complete.
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Energex and Ergon NSLP demand traces for three years freff®2609
201112

A
A 10%, 50% and 90% POE demand and annual energy forecast parameters
from the AEMO 2012 NEFR

A

A

forecast of installed solar PV capacity for each NEM region fet£2013
from the AEMO 2012 NEFR

estimates of installed solar PV capacity for each NEM region for the years
200910 to 201412 from AEMO 2012 NEFR.

The first step in thprocess is toxéracttheactuademandraces fortiree
years 20020 to 201412from the AEMO published data and include the
NEM regional totals, the NSLP and contrallechand in the Energex area
and the NSLP in the Ergon area.

The Energex NSLP ised to estimate the wholesale energy costs for
<100MWh customers for Queensland and unmeateredndn the Energex
areaThe Ergon Energy NLSP is used to estimate the wholesale energy costs
applying to unmeterettmandnd >100MWh customers in the Ergorekyy

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 estite of the typical hourly output profile of the
aggregated installatiofiis step is important since the rapid uptake of

rooftop solar PV has changed the demand priiiie step is not applied to

the settlement class traces ( i.e. the Energex NSténarudled 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).

TheNEM and settlement cladsmands for 20080 and 20011 are scadl so
that in broad terms they are abenparabléevelto the 201112 demands.
This is done by assessing the changederlyingenergyetween 206020 and
201112for periods unaffected by weather variations.

At the completion of this step themethree years worth of demand data at
201112 level$or each NEM region and settlement cllissse demands are
then used to populate 42 simulated demand sets each representidg 2011
based on different weather (temperature) outcomes.

39 simulatedemandraces (using weather data for IR/ 20089)are
developedor each NEM region and settlement ckEsseach day of the 39
weather data seiset oflailydemand (from 20040 to 201412)is adopted
by findingthe best mating daily temperaturegfite (given thenonthand
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day type) across the NEMatching 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 irthheeyear200910 to 201412

acgoss all NEM regions simultaneouSiyce the day with the same day type

and season the thregyears fron200910 to 201412that best matches the
temperature profile of the day in question is identified, then all the associated
NEM regional and settlemteclassiemandraces for that day are selected for

the day in question. Data is chosen on a daily basis in this way because we w
to preserve the relationship between the NEM regienand traces and
settlement clasemandraces.

The 39 simulatedemand sets together with the actual demand sets for 2009
10 to 201112 give a total of 4&mandraces representing 202

The42 sets of NEMegionalemandraces are thestaledo match the

201314 demand and energy forecasts from the N&RRhhave been

adjusted by adding back on the contribution of rooftop solaiF&§caling
processs applied simultaneously across the 42 simdéatethdracesso

that the otal energgpf the aggregate 42 simuladedhandraces is equid 42

times thdorecast annual energy in each NEM redioe maximum of the
annuapeak demarsdfromthe 42 simulatedemandraces iscaled to match

the 109°POE summer demand forecasts in each region. Similarly, the median
of the annual peak demands from the 42 sedulamandraces is scaled to
the50%POE summer demand forecasts in each region. And, the minimum of
the annual peak demands from the 42 simuatedndraces is scaled to the

90% POEsummer demand forecasts in each region.

The hot weather experienasdly 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 redson, AC
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 Nfedhandsire theradjustedy
subtractig 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 undertaikan 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 adiditionakteps used to establish thesid@ulaéd

demand sets for tidSLPs which, because of the need to consider the effects
of solar photovoltaic (PV) on demand, have been introduced for tHet2013
analysis. Unlike the NEM regions, the Energex and Ergon NSLPs do not have
an official demandr@olar PV forecast.

The followingstepsdescribe the process developed by ACIL Tasman to
edablish the 42 simulations of these NSLPs representing42013

Step 1. Classify each half hour by month by working or non working day
and by peak or off peak. This meahaaseach 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 simulatec
years for 20112 for both QueensladEM demand (with the
contribution of solar Pdeducteyland the NSLPs foraeh of the
48 period types.

Step 3. For each half hour in the 42 simulations for-2@1dalculate the
differences between thienulated/alue and theorresponding
average value (froftep 2 for Queensland and the NSLPs .

Step 4. For each of the 42 simulations for the year-2R1ih each half
hourly interval calculate the difference that each of the NSLPs
difference is (frorBtep 3 as a percentage of the Queensland
difference (fronstep 3.

Step 5. For each half hourly interval and for each of the 42 simulations,
calculate the difference betwdaQueenslandemandor 2011
12 and Queensland for 2aB(with the assumed 2013 solar PV
contribution deducted for the Queensland demands)

Step 6. For each &lf hourly interval and for each of the 42 simulations, for
each of the NSLPs apply the percentage @temJ to the
difference (frontep . This is an estimate of the NSLP
contribution to variations in the Queensldachand

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

the results (frorBtep to each of the NSLPs for 2012 to give
the 42 simulatedemandraces representing NSLPs in 204.3

This process is designed to allow estimation of the 4Zesihyalars
representing 204131 for the Energex and Ergon NSLPs based on the NSLPs
contribution to variations in the QueensldechandIt avoids the need to
produce individual forecastsdeimancdr solar PV for the two NSLPs.

3.2.3 Developing 11 plant outage  sets for the NEM

PowerMark requires as an inputahailabilityof each generator ufar each
halthour of the year.
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Using binomial probability theory ACIL Tasman has simathsets of
forced outageshich are defined by an outage rate assumptioli as are
outage duration assumption.

This process all®@ range of outage outcomes to be produced. The most
important factor in outages is coincideén€éa number of units are forced out

at the same time, volatile prices usually result. The proddsssuselate the
outage sets allows these sorts of coincidences to be represented appropriatel

3.24 Running PowerMark using the 42 demand sets and 11
outage sets

PowerMaik then run to gimatehehourly pool pricefor 201314 for462
simulations bysing 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 tc
provide cost estimates excluding a price on carbon.

Fuel price and other plant cost and ioéssumptions used in tRewerMark
modelling are those developed by ACIL Tasman over the past 15 years and a
consistent with ACIL Tasman's latest internal Base Case. These assumptions
come from a wide variety of sources and are constantly being chanidore
updated.

3.25 Determine hedging strategy and volumes

For each settlement classappropriate hedging strategy which a prudent
retailer would be expected to use for each settlement class is estimated by
setting the parameters to calculate the basegmukedip contract volumes

based on the median demand/price year. ACIL Tasman has used the same
strategy as employed for 2082 It was shown to remove almost all the price
volatility and produced hedged prices which were very stable regardless of the
wedher and outage conditions.

Contract volumes are calculated by applying the hedging strategy to a simulat
demandrace which has a peak demand and annual energy very close to the
50% POE peak demand and energy forecast and has axlemanal

weighted pcefor Queenslandery close to the medidamandveighted

price across all 462 simulations. Once established, these contract volumes ar
then fixed across all 462 simulations when calculating the wholesale energy
costs.

Contract volumes are cadtadfor each settlement class by assuming the
following for each quarter:
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A Base contract voluniesetto equal th&Cth percerite of theoff-peak
hourly demands for the quarter

A Peak period contract voluissetto equal th@Cth percerite of quarterly
peakperioddemandminus the base contract volume.

A Cap contract volume set at p@5 cenof the quarterly peak demand
minus theébase and peak contract volame

ACIL Tasman has tested a range of hedging strategies around the selected
stratgy and is satisfied that the selected strategy represents a conservative at
low risk strategy for a retailer.

3.2.6 Estimating contract prices

Contract prices for tH#1314year were estimated usircygha Trade daily
settlement prices and trade volumee sirecontract was listed and up until
and including the caiff date of29 April2013.

The method used to estimate contract prices is thevesgteged average of
daily settlement prices.

Ergon Energy suggested using a straigitage afaily settlenme prices over

three year§Ve have already established that-tkadghting best reflects the
market price of energy purchased. The straight average skews the average pi
towards prices where no trades occurred and therefore does not accurately
reflectthe market price of enengyrchased

Table2 shows the estimated quarterly swap and cap contract prices for the
FinalDeterminatiorand compares them with the Diaétermination

Between the Draft and Final Determinaticaseband pealontract prices

have increased by aro®@75/MWh on average over the 2043ear, while

cap contract prices have decreased by around $0.05/MWh on average over tf
201314 year.
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Table 2 Quarterly base, peak and cap estimated contract prices  with
carbon pricing _, 2013-14 ¢ Final Determination vs Draft
Determination ($/MWh)

Final Determination

Q32013 Q42013 Q12014 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

Q32013 Q42013 Q12014 Q22014
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)

Q32013 Q42013 Q12014 Q22014
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 pricewithoutarbon pricing are estimated by subtracting the carbon
pricé, adjusted for the estimated NEM intensity, from the-wedghted
contract prices imable2.

This method applies to thaseand 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 mee@ian cas
of the 462 simulations (the same case used to define the hedging strategy). T
NEM intensity is equal to NEM total emissions divided by NENMbsént

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

Estimated quarterly NEMrassions intensities are showfable3.

6 The carbon price in 2013 is the legislated carbon tax of $24.15/t€02

Estimation of Wholesale energy cost 40



-‘ Estimated energy costs for 2013 -14 retail tariffs

ACIL Tasman

Economics Policy Strategy

Table 3 Estimation of the NEM emissions intensity used to calculate
contract prices without carbon pricing

NEM emissions

emisglizo'\f\stcz?illlion NEM generation intensity (tonnes

tonnes CO2-€) (GWh, sent-out) CO2-e/ (I;/Il)lt\;h, sent-
Q32013 42.31 47,651 0.89
Q4 2013 41.64 46,411 0.90
Q12014 41.99 46,366 0.91
Q22014 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.

Table4 shows the estimated quarterly swap and cap contract prices without
carbon pricing for the FinBketerminatiorand compares them with estimates
for the DraftDetermination

Table 4 Quarterly base, peak and cap estimated contract prices without
carbon pricing , 2013-14 8 Final Determination vs Draft
Determination ($/MWh)

Final Determination

Q32013 Q42013 Q12014 Q22014
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

Q32013 Q42013 Q12014 Q22014
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)

Q32013 Q42013 Q12014 Q22014
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 settlerpeices and trade volumes fer d
cypha Trade quarterly base futures, peak futures and cap contracts.

Base contracts have traded strongly, with total volumes between 1,528MW (C
2014) and 4,834MW (Q3 2013).
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Peak futures have trade volumes of between 20M20{@Pand 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  d d-cypha Trade QLD BASE futures for Q3 2013, Q4
2013, Q1 2014 and Q2 2014
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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
2013, Q1 2014 and Q2 2014
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Figure 13 Time series of trade volume and price & 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.
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