NERA

ECONOMIC CONSULTING

e

Estimating Long Run Marginal Cost in
the National Electricity Market

A Paper for the AEMC

19 December 2011



Project Team

NERA Economic Consulting

Adrian Kemp
Martin Chow

Greg Houston

Oakley Greenwood

Greg Thorpe

NERA Economic Consulting
Darling Park Tower 3

201 Sussex Street

Sydney NSW 2000

Tel: +61 2 8864 6500

Fax: +61 2 8864 6549
www.nera.com



Methodologies for Estimating LRMC

Contents

1. Introduction

2. Methodologies for Calculating LRMC

2.1. The concept of marginal cost

2.2. Establishing LRMC in wholesale electricity markets

2.3. Methods of calculating LRMC

2.4. Summary

3. Application to Wholesale Electricity
Markets

3.1. Developing a least cost programme of generation
investments

3.2. Modelling tools to generate least cost investment profiles

3.3. Modelling assumption and data considerations

3.4. Factors influencing estimates of the LRMC

3.5. Summary

4. Estimating Average Market Prices

4.1. Calculation of NEM spot prices

4.2. Methodology for calculating average market prices

4.3. Consideration of contract prices

4.4, Factors influencing observed market prices

4.5. Summary

5. Practical Application of the SSNIP Test

5.1. Applying the SSNIP Framework

5.2. Data and calculation considerations

NERA Economic Consulting

ocnhwW

10
12
16
18
18

19
19
20
21
22
23

25

25
27



Methodologies for Estimating LRMC

List of Tables

Table 3.1: Example Plant Type Cost Characteristics

List of Figures

Figure 2.1: Perturbation Approach to Estimating LRMC
Figure 2.2: AIC Approach to Estimating LRMC
Figure 3.1: Average Generation Costs as a Function of Capacity Factor

Figure 3.2: Example Load Duration Curve

NERA Economic Consulting

10

11
12



Methodologies for Estimating LRMC Introduction

1. Introduction

This report has been prepared for the AustraliaerggnMarket Commission (the
Commission) to assist it in its consideration ofile change that has been proposed by the
Major Energy Users (MEU). The rule change propssaks to address concerns that, on
days of very high demand, large generators aretaldause the wholesale spot price for
electricity to increase by more than it should Egrng prices that far exceed their costs.

In June 2011, we developed a paper describingatweoenic concepts of ‘competition’ and
‘market power’ in order to develop a framework &ssessing the concerns identified in the
MEU rule change proposal Our earlier paper also considered the appropnigteet
definition for the consideration of the Rule change

An important conclusion from our earlier paper itz if market prices are significantly and
persistentlyabove long run marginal cost (LRMC) thenthis should, given time, prompt new
generation investment that restores prices to thess#s. In particular we concludéd:

It follows that any assessment of whether a geaehats a substantial degree of market power
consequently requires:

= afocus on genuine and enduring barriers to emttyexpansion, as the fundamental
source of the substantial market power, noting tthiatmight also include ‘strategic’
barriers to entry and expansion; and

= the undertaking of long-term price cost tests\ademce of the exercise of market power,
eg, comparisons of average spot prices to the LRM&Iding capacity, rather than
comparisons of spot prices to SRMC at particulantgsan time.

This paper describes the practical methodologiatsddin be used to undertake the long-term
price cost tests. Its focus is on:

= explaining the complexities involved in estimatidi@MC for the relevant market; and
= explaining the approaches that can be used fouledilcg average market prices; and

= describing the practicalities of applying a hypoited monopolist or SSNiftest in order
to define markets for generators operating in thédwal Electricity Market (NEM).

The remainder of the paper is structured as follows

= section two explains the concept of marginal cost, the distimcbetween LRMC and
short run marginal cost (SRMC), and describes tathadologies that can be used to
estimate the LRMC for wholesale electricity markets

= gection three explains how the methodologies for estimating LRMCwholesale
electricity markets can be practically applied;

1 Green, H., Houston, G., and Kemp, A., (2011)¢Rdal Generator Market Power in the NEM'Report for the
AEMC, NERA Economic Consulting, June.

2 Ibid, page 47.

SSNIP stands for small but significant non-treorgiincrease in price. See our earlier reporgepad.
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= gection four sets out the approaches that can be used to éstverage NEM spot
prices, the factors that will likely influence olbged market prices, and how contract
prices can be taken into consideration; and

= section five sets out a practical approach to applying the £3bKt for determining the
geographic boundaries for defining one or morevagle markets.

NERA Economic Consulting 2
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2. Methodologies for Calculating LRMC

This chapter provides a brief overview of the cqutag marginal cost before considering in
greater detail the practical considerations astetiwith calculating the LRMC in an
electricity generation market.

2.1. The concept of marginal cost

In our earlier report we describe in detail thegapt of marginal cost, and the distinction
between SRMC and LRME To assist with our consideration of methods ficelating
LRMC, in this section we reproduce our summaryhee concepts.

Marginal cost is the added cost of producing aifipdancrement in output or, equally, the
cost that is avoided by reducing production byec#md amount. Marginal cost can be
estimated in either short run or in long run terrse fundamental difference between
SRMC and LRMC is the time frame under consideradsiod the implications of this for the
extent to which a firm can adjust its productiongass.

= SRMC is the cost of an incremental change in demaoiding at least one factor of
production — generally, capacity — constant; wherea

= LRMC relaxes this constraint and reflects the cdstn incremental change in demand
assuming all factors of production can be varied.

An important distinguishing feature of SRMC is thatthe event existing capacity is
insufficient to meet all demand, SRMC is represeig whatever price level is necessary to
curtail demand to match available supply. It themetakes account of the costs of shortages
faced by customers, in addition to the direct cos{zroduction.

By contrast, the estimation of LRMC accounts fa thct that, in the long run, firms have the
option of expanding their capacity in order to meeteased demand. Measuring LRMC
therefore involves estimating the costs associatddundertaking a capacity expansion
sooner than would otherwise be the case in resgoresehange in demand.

Both SRMC and LRMC can fluctuate over time andehiemoa priori reason to expect
them to be equivalent at any particular momentweicer, there is a strong ‘in principle’ link
between SRMC and LRMC over the long term. In patdr, when demand is growing over
time, or subject to short term fluctuations, SRMAD be expected to increase to the point at
which the expected cost of curtailing demand exsdlee cost of expanding capacityneet
that demand, ie, when LRMC < SRMC.

Of course, practicalities mean that the timing sizé of capacity expansions will not always
be perfect, eg, SRMC may rise above LRMC for aqaktfithe optimal expansion is
particularly lumpy, or occurs on slower than theabtiming. Nonetheless, provided that the
concepts are measured over a sufficiently longftanee, the link between SRMC, LRMC

4 Ibid, in particular section 2 and appendix A.
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and new investment decisions should mean thatyerage, there is no material difference
between the value of SRMC and LRMC.

2.2. Establishing LRMC in wholesale electricity markets

The key distinction between the concept of SRMC IERMC is whether productive capacity
is treated as fixed or is allowed to vary. In toatext of a wholesale electricity market, the
LRMC therefore includes the marginal cost of futcapital that is required to provide
sufficient generation capacity to meet an increagskemand. In other words, because future
capital costs will vary according to forecast dethahese future capital costs should
properly be included in the marginal costs.

It follows that if average wholesale market prieégn with the LRMC over periods
sufficiently long to capture capacity expansiohgntappropriate market signals are being
created about the need to expand supply capaBitymplication, wholesale market prices
that are consistent with the LRMC over time wilkare that new generation investments
receive sufficient revenues so as to recover bwloperating and capital costs of the
investment.

Where there is sufficient existing supply capaditye SRMC should include all costs directly
incurred as a consequence of generating electrinitiuding:

= the generation fuel costs;
= the costs of satisfying any carbon tax obligatiars]

= the cost of marginal wear and tear to generatipac#y resulting from a change in
electricity dispatch.

Relaxing the assumption that existing supply capasisufficient to meet demand causes
this concept to shift from one focused on the cbsupplying more (which, once at capacity,
is no longer possible), to the cost of curtailiregrénd in order to ensure demand and supply
is balanced. The amount that the marginal usetduoeiwilling to accept to reduce his or
her demand will equal the value of electricityhattuser.

In practice at any point in time and provided therample capacity to satisfy demand
wholesale market prices should reflect the SRM@efmarginal unit of generation needed
to satisfy demand. As demand approaches avaitalplacity, wholesale market prices can be
expected to increase to signal the risk of shoréangkso begin to curtail demand so that
supply and demand are balanced. This in turnesesagnals for new generation investment.
The market price c&pn combination with the cumulative price thresfialét limits on the
extent to which market prices are able to refleetdemand curtailing element of SRMC and
SO can operate if set too low so as to compromisénicentives for new generation
investment.

The market price cap (MPC) is a limit on the disharice, and is currently set at $12.500/MWh.

The cumulative price threshold (CPT) provides ahmaisms for reducing the dispatch price to theiadtered price
cap (which is currently set at $300/MWh) if the safthe half-hourly wholesale market spot pricesraw rolling
seven-day period exceeds the threshold. The CElriently set at $187,500/MWh.

NERA Economic Consulting 4
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The LRMC is estimated assuming that productive ciépé no longer fixed and should
include:

= the long run marginal operating cost of meetingteatthl demand, namely:
— the generation fuel costs;
— the costs of satisfying any carbon tax obligatiars]

— the cost of marginal wear and tear to generatigacy resulting from a change in
electricity dispatchand also

= the long run marginal capital cost associated withviding sufficient capacity to meet
the additional electricity demand over a futuredihorizon.

Future long run marginal operating costs thereiiockide those additional costs incurred as a
result of an increase in demand given existing ciépgae, marginal operating costs measured
by reference to either existing or new capacitie Televant operating costs are all those
with a causal relationship to demand and assocuiihdthe generation of electricity.

The long run marginal capital costs include theaase in future capital costs that are caused
by an increase in demand above that which can iya@ied through existing capacity. The
relevant capital costs to be assessed is the @lifferin the least cost combinations of the
future capital costs of generation mix needed tisfyea change in the future load profile.

2.3. Methods of calculating LRMC

In principle, marginal cost is simply the first dextive of the electricity generation cost
function with respect to output. However, in preethe value of the LRMC is usually
approximated by estimating how long run operating future capital costs change if
expected demand changes.

There are two broad methodologies that are usedtimate the capital cost component of
the LRMC for a market, ie:

= the perturbation approach (also known as the ‘Tyirapproach); and
= the average incremental cost approach (AIC).

These two approaches involve similar steps buediff the precision with which they
measure the effect of changes in demand on cajoishs.

2.3.1. The perturbation approach

The perturbation approach to estimating how futagital costs vary as a consequence of an
increment or decrement of demand can be summaasséalows:

1. forecast average annual and maximum demand astezflby the anticipated load
duration curve over a future time horizon of, sy years;

2. develop a least cost program of generation capagpgnsion that ensures that supply
can satisfy demand, given the reliability standard;

NERA Economic Consulting 5



Methodologies for Estimating LRMC Methodologies for Calculating LRMC

3. increase or decrease forecast average and/or peand by a small but permanent
amount and recalculate the least cost generatjmacdst expansions needed to equate
demand and supplyand

4. calculate the long run marginal cost (LRMC) asphesent value of the change in the
least cost capital program plus the change in ¢ipgraosts, divided by the present value
of the revised demand forecast compared to thalidémand forecast.

Algebraically, the perturbation approach to estinggt RMC can be expressed as follows:

PV(revisedptimalcapexplusopex— optimalcapexplusopex)
PV(reviseddemand-initial demand)

LRMC =

The perturbation approach to estimating LRMC issillated in Figur@.1 below.

Figure 2.1: Perturbation Approach to Estimating LRMC

Investment required when System Supply

demand = available supply

.................... DemandrForecast + Increment
T~ Demand Forecast

Current Capacity

Demand/System Capacity
(MWh of Electricity p.a.)

|
|

Now 2014 2017 2022 2028 Time

By taking the present value of future costs usinigsaount rate equal to the time value of
money, converts the stream of future costs to glesivalue in today’s dollars. A similar
calculation is undertaken for the future strearthefchange in demand, which acknowledges
that the value of consumption in the future is kss the value today. This ensures that the
discounted costs (ie the top line) are divided iyn@ equivalent measure of demand.

In short, the perturbation approach considers tieeteof a permanent increment (or
decrement) to the base demand forecast upon fodypital expenditure for new generation
capacity plus the effect on future operating exjgene estimated by reference to either new
or existing generation. This acknowledges thairtheement of demand can be satisfied by
both expanding the output of existing generatiqmaciéy and so incurring additional

" ltis important to consider how increments orrdeents in both peak and average demand influéreciiture

capacity plan, since these could result in a difiecombination of generation plant investmentsatisfy demand at
least cost.

NERA Economic Consulting 6
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operating costs, and/or by expanding total germ@ratapacity, which incurs both additional
capital and operating costs.

The solid stepped line above represents a serigojgcted increases to system capacity,
optimised in terms of their order and timing sda@meet future demand at least present cost.
The dashed stepped line represents the same gajecteases to capacity, but brought
forward as required to meet the forecast demarsigme assumed permanent increment.
As noted above, LRMC is calculated as the changieeipresent value of capital plus
operating expenditure required to maintain the sugpmand balance divided by the present
value of the marginal change in expected demark Idtter is represented by the shaded
area in figure 2.1, between the difference betwberdemand forecast with and without the
increment.

The perturbation approach is consistent with thikegaliscussion explaining the concept of
LRMC because it directly estimates the change turéucosts (both the operating costs of
existing generation plus the capital and operatgjs of an increase in generation capacity
needed to supply the increment in demand). Imptytat estimates LRMC by considering
thedifference in the present value of incremental future systests as a consequence of a
permanent increment of demand.

The main features of the perturbation approach are:

= it closely approximates long run marginal cost lseats focus is on the change in costs
necessary to respond to a specified change in dgman

= itis forward looking, since it is based on antatigd capital investments necessary to
balance supply and demand; and

= jtincorporates only those costs, and all costs, éine caused by demand growth above
existing capacity.

It should be noted that LRMC estimates based opéhntirbation approach may be
influenced significantly by the size of the increrteeor decrements in demand used in the
calculation® It is important to analyse the sensitivity of tesulting estimate to variations in
the size of the hypothesised increment or decrement

2.3.2. The average incremental cost approach

The average incremental cost (AIC) approach shraees/ of the same steps as the
perturbation approach but involves an importanipédiimation in assessing the effect of
changes in demand on future costs. The AIC apprtmestimating LRMC can be
summarised as follows:

1. forecast average annual and maximum demand owveue ftime horizon of say 20 years;

2. develop a least cost program of generation capagignsion that ensure that supply can
satisfy demand, given the reliability standard;

Our proposed approach to this matter involvesstigating the sensitivity of the estimate to d#fa increment
scenarios. We explain this further in section®.3.

NERA Economic Consulting 7
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3. estimate LRMC as the present value of the expemists of the optimal strategy divided
by the present value of the additional demand seggassuming the supply demand
balance is maintained).

Under the AIC approach, the estimate of LRMC candpeesented as:

PV(newgeneratiorcapacity+ marginaloperatingcosts)
PV (additimaldemandserved)

LRMC =

New generation capacity refers to the capital coktew generation investments undertaken
to satisfy forecast average annual and maximum dém&larginal operating costs refer to
the additional operating costs of both existing aed generation capacity required to satisfy
forecast demand.

Importantly, under the AIC approach the term ‘aiddial demand served’ refers to demand
over and above that whichaarrently being supplied rather than that whictould be

supplied, ie, above and beyond what can be supplied witiag capacity. This is because
in the long-run it is assumed thadt factors of production, including existing capagceye
able to be varied. This distinction is particuarhportant when calculating the LRMC of a
system that is not currently capacity constrained.

A simplified version of the AIC approach to estimgtLRMC is illustrated in Figure 2.2
below.

Figure 2.2: AIC Approach to Estimating LRMC

Investment required when System Supply
demand = available supply
Demand Forecast
2 ;
8 :
23 : .
o > , : Current Capacity
£ S i i
L5 i :
29 : :
o | i
2% ; ; Existing Demand
g s Supplied
o
Now 2017 2028 Time

In this example, the LRMC would be calculated asphesent value of the expenditure
associated with the optimal capital program plésrttarginal operating costs divided by the
present value of the change in demand suppliesh@sn by the shaded area above.
Importantly, this measure of demanda the same as the generation capacity associated
with the capital projects. This is because the ephof LRMC is seeking to estimate the
marginal cost of a change in output caused by agsghan demand by customers. It would

NERA Economic Consulting 8
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make no sense to simply divide cost by capacithényears it is available since that would
not represent the marginal cost per unit of futmesumption.

The term ‘marginal operating cost’ also refershi® operating costs of supplying demand
over and above that whichaarrently being supplied and not the operating costs of
supplying demand over and above that wioalid be supplied. Therefore, marginal
operating costs can be divided into the followiwg broad categories:

= the marginal operating costs of meeting any in@gas demand with existing capacity
(these costs will be relatively material in theecagere the next capacity investment is
some time in the future); and

= the marginal operating costs associated with opeyaew capital to meet the projected
increase in demand.

The principal shortcoming of the AIC approach iattit uses average future capital costs to
approximate the likely marginal costs associatel @wichange in demand. Put another way,
the AIC does not discriminate across the ‘sizeéhofements to capacity, ie, ignoring the
time value of money each unit of new investmemitaated equally in their ability to match
supply and demand.

2.4. Summary

In our opinion the perturbation approach shoulgitederred over an AIC approach because it
most closely aligns with the principles underpimnihe concept of LRMC.

The AIC approach essentially calculates the ampeatled to ensure that the total
incremental costs of new generation capital expgargland both new and existing generation
operating costs are recovered to satisfied futareathd. In contrast the perturbation
approach focuses on how future costs change asse@oence of a permanent change in
demand, and so is closer to the marginal cost gnce

In practice the AIC approach would be expectedetoegate a smoother estimate of the
LRMC over time. As a consequence the resultant @édtimate would likely be lower than
an estimate using the perturbation approach whexe tk insufficient existing generation
capacity to satisfy a permanent increment in dentaed the near future, and vice versa.

NERA Economic Consulting 9
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3. Application to Wholesale Electricity Markets

In this section we explain how the methodologiescdbed in section 2 can be practically
applied to estimate LRMC for the supply of wholesallectricity. We focus initially on
explaining the complexities of determining the teasst programme of generation
investments, before describing the modelling tolodés can be used to estimate LRMC
consistent with the methodologies outlined in sectivo.

3.1. Developing a least cost programme of generation investments

A common element in all of the methodologies fdmeating LRMC is the development of a
least cost programme of generation investmentatisfg forecast demand. However, the
methodologies differ on the way these costs areslaged to estimate LRMC.

For electricity wholesale markets, the least costlzination of generation to satisfy forecast
demand involves a combination of generation typdss is because:

= electricity demand varies considerably during keottay and over a year; and

= some electricity generation technologies have higfinont construction costs with lower
operating costs, while others have lower upfrostEand higher operating costs.

This means that thaverage cost of generation as a function of the hours of getoeranning
during a yeatcan vary considerably between generation typesa gonsequence, the least
cost combination of generation plants capable ppbing any given demand requires a
consideration oboth the costs of the electricity generation types chpabmeeting the
relevant demand, and the particular load profilehat market.

To explain these concepts, consider the followingpéfied example. Assume that there are
three plant types capable of servicing an increnmedemand in an electricity wholesale
market. These plant types have the cost charsiitsrset out in Table 3.1.

Table 3.1: Example Plant Type Cost Characteristics

Plant Type Variable Operating Costs'®  Fixed annualised capital
($/MWh) costs ($/kW)

Thermal Coal 20 2,000

Combined Cycle Gas 30 1,100

Turbine

Open Cycle Gas Turbine 55 700

9  This is usually expressed as the capacity faatbich is a percentage calculated by dividing tberk of running by the

total hours in a year (ie, 8760 hours).

10 This includes both plant variable operating araimenance costs, plus fuel related costs.
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The average generation costs as a function ofdhestof generation can be represented in
Figure 3.1.

Figure 3.1: Average Generation Costs as a Function of Capacity Factor
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In this example, the average costs by capacitpfaiftthe generation type mean that
= coal has the lowest average cost at capacity fagraater than 23 per cent;
= CCGT between 6 and 23 per cent; and
= OCGT for capacity factors less than 6 per cent.

Now consider a simple annual load duration curhe\sng the percentage of time total
demand is above each megawatt level over a yeaepassented in Figure 3.2.
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Figure 3.2: Example Load Duration Curve
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The least cost combination of generation that cealwe this load profile given the assumed
prices is therefore:

= 5000 MW of coal;
= 2000 MW of CCGT; and
= 3000 MW of OCGT.

This example demonstrates that, given the loadlprof demand, the combination of
generation that will satisfy changes in load owaetwill most likely reflect a combination of
generation types. To determine the generationsinvent profile therefore involves
considering the least cost additional generatigraciy needed to satisfy forecast increases
in the load profile of demand over a specified timeizon. Importantly, any anticipated
changes in load profile (even in the absence ofitirin anytime average demand), can have
a significant impact on the least cost combinatibgeneration to satisfy demand, and so
have an impact on associated costs.

The next section describes the modelling toolsd¢hatbe employed to undertake this
analysis.

3.2. Modelling tools to generate least cost investment profiles

There are a number of modelling tools that canrbpleyed to estimate the least cost
programme of generation investment needed to gdtiscast electricity demand, as an
important input for subsequently estimating the L&BF meeting forward demand. They
differ in terms of the extent to which market spiediactors are taken into account in the
analysis, namely:

= using market models to estimate the change in esstsciated with shifts to a forward
looking generation investment profile to satisfyiacrement of demand,;

NERA Economic Consulting 12
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= using a simplified model to estimate the least costbination of new generation
investment required to satisfy an increment in desthand

= using estimates of the costs for investing in dpegeneration types, combined with a
demand profile to calculate the combination of stweent needed to satisfy an increment
in demand.

The remainder of this section explains how eachdao be applied to estimate the LRMC
for the generation market.

3.2.1. NEM market modelling

The market modelling approach involves the userobget model to develop a least cost
combination of generation investment to satisfgr@¢ast of future average annual demand
and maximum demand, given assumptions about tllepiaile. This approach allows for:

= a consideration of generation costs over time @ahsimg the opportunity to trade off
augmentation by technology A, which has lower costx time, even though technology
B might have an initial lower capital cost;

= explicit consideration of regional interconnecti@ml so takes into account the
implications of generation investments in othelioeg on the need for new generation
capacity in the region of interest, given intercechor constraints;

* minimum generation investment capacities to beieitlyltaken into account;

= the NEM reliability standard to be explicitly takario account in the investment profile;
and

= explicit consideration of policies that influencengration investment decision making,
including the introduction of a price on carbon anel large-scale renewable energy
target.

Having developed the future investment profilegavmprofile is developed in light of a
hypothesised increment being applied to the fotdoaisre annual average and maximum
demand assumptions. This gives rise to a secaftdepof generation investment to reflect
the change in demand.

The long run marginal cost in the base year (e y#ar that is being investigated) is then
calculated as the present value of the differentbe costs of satisfying the generation
investment profile divided by the present valug¢haf increment in demand. Algebraically:

iGenz Genl, iOpexz Opex,

LRMC,, = (i) I — i)
z Increment,
t=1 (:I-"'i)t

Where:

* LRMCeqis the long run marginal cost for the relevantryea

NERA Economic Consulting 13
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= Genlis the optimal generation new investment costatwsfy forecast demand, for each
year t;

= Gen2is the optimal generation new investment costatsfy forecast demand
following a permanent increment or decrement in aedh) for each year t;

= Opexlis the additional operating costs of the optimaigpamme of generation
investment, for each year t;

=  Opex2is the additional operating costs of the optimaigpamme of generation
investment following a permanent increment or deeet in demand, for each year t

= Increment is the permanent increment in demanddhagiplied to each year t;
= jis the discount rate; and

= Tis the total number of forecast years.

This detailed market modelling approach amountieéaapplication of a perturbation
approach to the estimation of LRMC of meeting tflevant demand, taking into account all
of the factors that are likely to influence investmmhdecision making: Importantly, it allows
for market rules that may affect the pattern oestment (such as the large scale renewable
energy target) to be explicitly incorporated irtte determination of the least cost generation
investment profile. It follows that the resultafRMC estimates will have had these
influences taken into account in the estimatiorcess.

This approach has the advantage of taking intoladamurrent generation capacity relative to
forecast demand and so allows for the estimatdRMC to be lower during periods where
there is existing excess capacity, and higher vdagacity is close to being constrained.
This approach is likely to resemble most closegyihice signals created in energy only
wholesale electricity markets for new generatioregiment.

3.2.2. A simplified modelling approach

An alternative, simpler approach to approximatifMC that does not require full market
modelling involves using information on new entr@thnology costs to calculate the least
cost combination of generation capacity to saisfyad duration curve for a given year.
This approach bears many of the characteristitiseodverage incremental cost approach
methodology described in section 2, with additiasialplifying assumptions that existing
capacity is already optimal, and that future demgnoavs at a constant rate and with no
change to the load profile.

This approach involves:

= calculating the least cost combination of new eritgeeneration capacity to satisfy
electricity demand within a given year;

11 Market models can also be used to determine LRMi@ju average incremental cost methodology, asritbes in

section 2. However, given that a perturbation apgh is superior to an average incremental cogbapp, if market
modelling was to be used the proposed perturbagipmoach is to be preferred.
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= applying an increment to the electricity demand wew@lculating the least cost
combination of new entrant generation capacityatess/ the new load profile within a
given year; and

= estimating the LRMC as the difference in the co$tsew entrant generation divided by
the increment in electricity demand.

Algebraically this can be expressed as:

Genl,, -Gen2,.,
LRMC ,, =—— y

Increment
Where:

= Genlyear is the total cost of generation to satisiyand in the relevant year;

= Gen2year is the total cost of generation to satisiyand in the relevant year following
an increment in demand;

= Increment is the permanent increment in demandstegiplied to the load profile; and
= year, is the year for which the LRMC is being estied.

This approach is computationally simpler to theadet market modelling approach, but has
a number of deficiencies, namely:

» it presumes that generation investment is compieligisible so that demand can be
optimally satisfied;

= it approximates an optimal, existing investmenfifgdy assuming that new entrant
generation has been constructed and is availalslatisfy known demand within the
period with certainty; and

= it does not take into account expected future gnawdemand and the particular way in
which changes in demand relative to existing capaway influence LRMC.

In addition, applying this approach to a NEM regmeans that the contribution of supply
from an interconnecting region is not explicitikéa into account in the estimate of the total
cost of generation.

This approach most closely resembles an averagenmental cost approach to estimating
LRMC. As a consequence it tends to smooth ouestienates of LRMC for any year,
because it does not explicitly take into accouetfthiure profile of generation investment
needed to satisfy the growth in demand relativexisting generation capacity.

3.2.3. Simplified calculations to determine expected market prices

The final methodology is often misconstrued as@pr@ach for estimating the LRMC when,
in fact it is better described as a calculatiomwbat might be a reasonable level of prices for
an existing generation portfolio given assumptiabsut the underlying costs of the relevant
generation technologies.
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It involves:

= calculating the annual generation costs for eademgion type currently operating in the
market, including both variable and annualisedtehpbsts, based on new entrant or
present day costs;

= using actual dispatch of existing generation anidssthe average cost given the implied
capacity factor to determine the total cost thatianeed to be recovered to fund those
generators given new entrant costs; and

= summing the total cost across all existing genesaad dividing by the total load in that
year.

This approach purports to determine what would Hmaen the prices necessary to ensure
that existing generators were able to recover their costs. However, because this
approach does not seek to calculate how futurenmetre affected by the balance between
demand and available capacity, and changing costeimarket it cannot be properly
described as an estimate of the LRMC.

3.3. Modelling assumption and data considerations

Estimating the relevant historic LRMC requires asptions to be made about new entrant
costs, and the profile of load. In addition, coesation needs to be given to the relevant size
of the increment to use to estimate the assocatadge in future capital and operating costs.

3.3.1. New entrant costs

There are two approaches to estimating new entests for the time horizon of the study.
The first involves the use of forecast new entcarststhat were made at the time for which
the estimate isto be made. In other words, the first approach would invotlie use of
forecast new entrant costs for each year in thedurom the year under consideration.

The second approach involves using actual histamstruction and operating costs of new
generation plants for each future year, from thar yeing investigated. The difficulty with
this second approach is obtaining consistent da&ctual construction costs of new
generation investments since these are not repdiijshed.

In our opinion, the most relevant approach is ® fasecasts of new entrant costs that were
made at the time, since these are likely to refleetest market information at the time about
future generation construction costs. This apgr@dso has the advantage of ensuring that
consistent estimates of new entrant costs arefosedch year being investigated so that
relativities between different technologies will inéernally consistent.

That said we also believe there is merit in comsidethe sensitivity of the estimates of
LRMC to changes in the assumptions underpinninghéve entrant costs. This can include
assumptions for the discount rate, assumed plargtagction costs, and fuel prices.

3.3.2. Electricity demand

To develop a future profile of generation requiteasideration of future energy demands.
As with new entrant costs, there are two demangnagsons that could be used, namely:
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= electricity demand forecasts that were made atirtie we are investigating, as published
by the AEMO (or the National Electricity Market Magement Company (NEMMCO),
as applicable); and

= actual electricity demand over the relevant peraambined with the most up to date
electricity forecasts for any future years.

In our opinion, as with new entrant costs it israppiate to use forecasts of electricity
demand that were made at the time for which thenagt is to be made. This is because
investment decisions, which influence observed etgokices, are based in part on demand
forecasts applicable at the time rather than adeadands. In practice this would mean, for
example, using forecasts published prior to 2008stonate the LRMC applicable to 2008.

The AEMO publishes demand forecasts at both theet@ent and 50 per cent probability of
exceedance (10POE and 50 POE respectively). lkeharodelling exercises we recognise
that capacity expansion and compliance with the NEiglerved energy standard is primarily
linked to the 10POE forecast and so the level wéstment in peaking plant, but the 50POE
forecast is the dominant factor in assessing engigpatch and returns to other plant.
Accordingly we combine analysis of prices and rexnfrom both the 10POE and 50POE
demands to assess profitable entry of plant a¢mdifft levels of annual utilisation and
compliance with the reliability standard.

3.3.3. Size of the load increment

Finally, estimating LRMC requires the consideratofra new generation profile following a
permanent increment or decrement in electricity @lein The size of the increment can itself
affect the estimate of the LRMC, and this influecae vary depending on the balance
between existing generation capacity and dematitkiryear in question.

The size of the increment should be sufficienthgéaso as to influence the generation profile.
We anticipate that a permanent increase in dembbetoween 1 and 5 per cent would
influence the profile of generation investment andvould be sufficient for estimating the
LRMC. That said it will be important to understatheé sensitivity of LRMC estimates to
differences in the size of the increment, at l@astin this range.

3.3.4. Choice of discount rate

The choice of discount rate can affect the estimate. RMC directly through the
discounting of incremental capital and operatingesaditures, and if a market modelling
approach is used, by affecting the estimates ofingastment costs that would need to be
recovered through market prices in each year. ififtieence of the discount rate on the
LRMC will vary according to the anticipate profibé investment.

As a matter of principle, the discount rate apptethe LRMC calculation should be the
same used in any modelling undertaken to gendratprofile of generation investments
required to satisfy a forecast demand profile.d&termine the appropriate discount rate will
therefore require consideration of the appropnetehted average cost of capital (WACC)
to apply to electricity generation investmentshia NEM.
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As with the other modelling assumptions, it will ibgortant to understand the sensitivity of
LRMC estimates to changes in the WACC.

3.4. Factors influencing estimates of the LRMC

It is important to acknowledge that the two priradipmodelling approaches discussed above
seek to estimate the LRMC by understanding howéutiemand affects forward looking
capital and operating costs. It therefore repissiwse costs that might be avoided or
incurred as a consequence of a marginal changeniauid.

However, no single modelling approach or scenaioreflect all market circumstances that
bear on the estimation of LRMC, for example, beeanfs

= the extent that market factors may or may not kertanto account in the modelling eg,
minimum reserve levels, minimum capacity of generainvestment etc; and

= market uncertainties, including in forecast demand the cost of new entrant generation.

As a consequence of these uncertainties thereely lio be merit in applying multiple
methodologies and conducting sensitivities arousmyddssumptions to ascertain the likely
range of LRMC. This approach will improve the adehce in a LRMC estimate.

3.5. Summary

The cost characteristics of the optimal portfolieel@ctricity generation to satisfy a particular
load profile mean that the least cost approachatisfging future growth in demand is
generally a combination of generation types. Asmsequence, modelling techniques need
to be employed in order to obtain an estimate d¥IidRfor meeting a specified market
demand.

In these circumstances, the extent of complexilied by market modelling means that
there may be merit in undertaking a simplified g approach based on an average
incremental cost methodology. This provides anoofmity to obtain rough estimates of the
LRMC as a starting point for the analysis of mankaiver.

In our opinion, a perturbation approach to estintatiRMC should be preferred given it
most closely aligns with the concept of LRMC. Hoee a perturbation approach will need
to make use of complex market modelling, which lsartime consuming when considering
multiple years. This may mean that a combinatioapproaches is used, with less
sophisticated methods employed to develop an utaselisig of the possible range of LRMC,
combined with fewer more intensive analyses usiagket modelling for periods where a
more robust estimate is required.
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4. Estimating Average Market Prices

This section describes the different possible aggites to estimating average market prices,
before describing the factors that can influencgeoled market prices.

4.1. Calculation of NEM spot prices

The AEMO has the responsibility for balancing eliedy supply and demand through a
centrally coordinated real time dispatch procédse process for determining the NEM spot
price involves:

= registered scheduled generators submitting bidpddricular quantities of electricity two
days ahead of the supply requirement for eacheofithtrading intervals in that day - the
bids specify the quantities that each generatailigng to supply at particular prices that
it nominates;

= the AEMO publishing a pre-dispatch schedule thts set supply and projected demand
for all trading intervals (30 minute periods) otiee following (approximately) two days;

= in principle the bids are ordered from lowest tghtast (known as the bid stack), and are
used by the AEMO to dispatch generators everyrfiireutes (more precisely the AEMO
uses a mathematical optimisation algorithm to idigttie lowest cost means to satisfy
demand across the NEM from scheduled generatareidifferent parts of the NEM, and
to supply operating reserves, while remaining witthie capacity of the transmission
network);

= adispatch price (ie, the five minute price) iscodted for each pricing region of the
NEM by reference to the bid submitted by the mageasive generator (which may be in
another region) that is required to be dispatchea production to satisfy demand in that
region;

= the spot price is calculated every half hour byragig the six dispatch prices that
occurred during that interval; and

= dispatch prices and spot prices in different regiamil differ only by the effect of
transmission losses unless transmission intercoionsdetween price regions are
scheduled to operate at their safe operating limits

The National Electricity Rules allow for three tgpef bids, each of which are subject to a
floor price of -$1,000 and a ceiling price of $1®)5er megawatt hodf. These bid types
are:

= daily bidswhich are submitted the day before supply is reguand are incorporated
into the forecasts that are prepared prior to di$pa

12 This is also known as the market price cap ariddsrice set in the market if any customer lsacuirtailed in the

event of a supply shortfall. The market price @apeviewed on a periodic basis and is determineth@yReliability
Panel. The market price cap is set at a high entawgh to facilitate entry of very low capacity fac peaking suppliers
and also to encourage participants to manage suétaiat financial risk by entering into financiarntracts. The price
of these contracts is then intended to act asreakfgr new investment.
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= re-bidscan be submitted up to approximately five mindtefre dispatch and allow the
generator to alter the quantity of electricity ithgupply within a particular price band,
however generators are not permitted to changprtbes of the bands of capacity offered
in the daily bid; and

= default bids are those that stand when no daily bid has beele ma

4.2. Methodology for calculating average market prices
There are two principal approaches for averaginyidgot prices, namely:

= time weighted prices found by taking an arithmatierage of the spot prices over the
relevant time period; or

= volume weighted prices found by taking a weighteerage of the spot prices over the
relevant time period, weighted by the volumes disped.

The arithmetic average involves summing the reditafarence prices over the relevant time
period, and dividing by the number of time perioddgebraically:

S RRP

RRP arithmetic = =%

n

Where:

*  RRPainmeic iS the arithmetic mean of the regional referermeerprice;
» RRP; is the regional reference node price in settlerpenbd i; and
»= nis the number of settlement periods that are bausgaged.

The weighted averaging of spot prices involves surgraver each trading period the
volume of energy dispatched multiplied by the regiaeference price, and then dividing by
the sum of dispatch over the relevant period. Bigeally:

ZL RRP
RRPvolume = B

Where:

*  RRP.wume is the load weighted mean of the regional refezerarde price;
= |jis the load dispatched in settlement period
= RRP; is the regional reference node price in settlemenbdi; and

» nis the number of settlement periods that are bausgaged.
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The weighted average and the arithmetic averagecaral where the weights (in this case,
load) are equal in each period, reflecting thatlath points contribute equally to the average.
It follows that a weighted average is used in amstances where it is appropriate for some
data points to contribute more to the average tiler data points.

In our opinion, a volume weighted average of tigganeal reference price is the more
appropriate averaging methodology for the purpds®mparing market prices with
estimates of LRMC. This is because the ultimatestjan to be addressed is the scope for
generators to exercise market power and so to paises above the level implied by
effective competition.

4.3. Consideration of contract prices

We discussed in our earlier report that it is coraigde there may be periods during which
substantial market power is being exercised, buthvtne average spot price is unaffected.
As a consequence, to the extent that informati@vaslable, it might be useful to gather data
on electricity contract prices as an additionalsideration.

This would allow for a comparison of the total metrkevenues from contract and spot
market payments. If contract prices are simplgfiection of expected spot prices then over
time the net revenue from contract and spot wotifdrdrom spot only by a risk premium.
However, if market power is being exercised indbetract market the difference would be
greater.

Contracts are purchased either Over-The-Counte€{Q@f via the Sydney Futures Exchange
(SFE). Since 2002-03 the volumes traded via tHe I&#5 increased considerably, such that
in 2008-09 volumes traded through the SFE repredet®3 per cent of NEM demand, while
OTC volumes were estimated to be 105 per cent dldEmand. This suggests that SFE
contract prices are likely to be broadly indicatofeNEM contract prices, although in the
absence of information on OTC contracts or dirdetéral contracts this can only be taken
as a strong hypotheses. We note that, if the tadhrtg venues gave rise to systematically
different prices, arbitrage opportunities couldedpected to close any such gap.

We also note that the National Power Index pubtidhed-cyphaTrade provides an
indication of base electricity futures listed oe tBFE. As a consequence, it provides an
indication of possible movements in generationalti@act prices in the NEM.

Wholesale market contracts protect retailers froendffects of unexpectedly high prices, for
example in an unusually hot summer season, andbsiyninsure generators from unusually
low prices. But high spot prices that are incaesiswith prevailing conditions may then

flow through to subsequent contract prices creadifay effect that would need careful
consideration over a number of years. It showdd &k recognised that while the spot price is
primarily determined by generator decisions foney market condition, contract prices and
volumes are clearly affected by decisions of retaibnd customers about the level of risk
management they are prepared or able to buy. &udranalysis is therefore more complex
than spot analysis.

To undertake an analysis that accounts for corstraet would need information on contract
prices, the percentage of output generators haderwontract, and the timeframe for
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contracting (most likely three to four years atiaimum). In addition, we would need to
consider the competitive level for the risk premibetween spot and contract prices.

While it might be possible to develop a market @titat incorporates both spot prices and
contract prices under assumptions of an appropnedging strategy, we are not proposing to
undertake such an analysis initially, because etcttimplexity and range of assumptions that
would be required. However, we will undertakenaitied filtering test of the outcomes from
the spot analysis against readily available cohfseices to ascertain if the observed
differences are competitively plausible. That eswill test if there is a case for further
examination.

4.4. Factors influencing observed market prices

Observed market prices reflect the outworking efphice setting process in order to match
electricity supply with demand in each five mindispatch period. These prices may be
influenced by a number of short term factors tlzat lead to average annual prices deviating
from estimates of LRMC. Additionally, the markebdelling methods that can be used to
estimate LRMC are themselves necessarily a siroatibn of the factors influencing market
prices, which can cause the resultant estimatestii®y from average annual prices.

The factors that influence observed market prinekide (amongst others):

= unanticipated changes in load or supply due tomgeioa or network failures or
unexpected extended periods of drought, or hoolat weather;

= J|ocalised dispatch requirements to satisfy loasisrgnetwork constraints; and
= operational factors for generators.

The remainder of this section explains each ofeheffuences in greater detalil.
4.4.1. Unanticipated changes in load or supply

The market price setting arrangements are gearenstaring that supply and demand is met
in each and every five minute period. Howeverrdgrege a number of circumstances that can
result in five minute prices fluctuating signifidgn including:

»= asudden transmission network outage;

= unanticipated periods of hot weather, which canltés prices remaining higher than
anticipated to ensure the short-term balancingipply and demand; and

= generator failure resulting in plants being unalae to supply the market.

These circumstances can have a significant infle@mcspot prices quite separate from the
underlying, longer term investment considerations.

Consider for example a circumstance where the ttisgaice for one five minute period is
$40/MWh and an unanticipated generator breakdownrsc The unexpected nature of the
breakdown can result in the next five minute dispatrice spiking to, say $5000/MWh.
This might therefore result in a 30 minute settletnrice being say, $1000/MWh.
Assuming that the fundamental cost characterisfieailable generation plants for that 30
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minute period given the merit order means thante settlement price should have been say
$50/MWh, this highlights how generator breakdowarsd equally, transmission outages)
can have a significant influence on spot prices.

4.4.2. Localised dispatch requirements

The five minute generation dispatch orders proviggthe AEMO are based on a
combination of the bid prices and quantities, aetivork constraints. In operating the
network the AEMO needs to ensure that demand goyplysis matched in all parts of the
network. The geographic dispersion of both gewesaind loads, and the associated inter-
and intra-regional network constraints means thtaimes, the lowest cost combination of
plant will require the AEMO to limit the dispatch the lowest cost generators upstream of a
constraint and so dispatch higher price generalmnsstream or closer to customer load.

In addition, the AEMO must amend network constraertameters to reflect periods when
parts of the network are out of service for maiatee purposes. In scheduling network
maintenance, the aim is to optimise the resultapiaict on market prices (and there are
incentives in the transmission regulatory arrangemm this regard). However, unexpected
additional network or generation outages can comgdhe resultant impact on spot prices.

Dispatch prices, and therefore spot prices in t&&INleflect the marginal price for supply to
the regional reference node, which can be thougas the electrical centre of gravity of the
region, inclusive of the effect of network and atbperating limitations. A generator that is
electrically constrained from the reference nodisimegion due to network limitations can
therefore be exposed to spot prices higher thapribe it has offered to the market but at
which it is unable to be dispatched.

4.4.3. Operational factors for generators

For coal and CCGT plants it is not technically glolgessimply to start up or shut down the
plant in short periods. When combined with scheduhaintenance on turbines this means
that not all generation capacity will be availabtall times. As a consequence there can be
circumstances where a simplistic assessment ahéwetical least cost combination of
generation cannot be dispatched due to eithentuidahility of plants, or the need to incur
start up costs. This can impact on the resultbeéved market prices. On the other hand
generators only receive the spot price and mustrerieey submit prices that cover their
start-up and other such costs from the spot paceriergy for each start up in the periods in
which they expect to be dispatched. This com@gdhe preparation and review of prices in
bids by generators.

4.5. Summary

In our opinion a volume weighted average of maskett prices is the appropriate
methodology for calculating average market priceghe purposes of analysing generator
market power. That said, in undertaking an anglgtthese spot prices it will be important
to consider the many factors that can influenceayespot prices in addition to the potential
exercise of market power.
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In addition, a filtering test of the outcomes irgilte of contracting will also be compared to
estimates of LRMC, to provide further insights asgible generator market power.
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5. Practical Application of the SSNIP Test

Our earlier paper described the SSNIP test indheviing terms*®

‘...defining the boundaries of a market can be iretigl as establishing the smallest
area of product, functional and geographic spatieinwvhich a hypothetical profit
maximising monopolist could successfully imposenal but significant and non-
transitory increase in price (a ‘SSNIP’). The bBshment of market boundaries
should start by considering the product, geographdtfunctional areas of supply by
the firm whose conduct is in question. One théss aghether a hypothetical
monopolist could profitably impose a SSNIP on thpseucts, usually of between 5
and 10 per cent above the price level that woufdyagnder conditions of workable
competition, and assuming that the price of aleotfroducts remain constant.’

Importantly, the SSNIP test should not be used mu@chlly to determine the boundaries of
the relevant market. Rather, it provides informatio inform the decision on the relevant
market given the surrounding circumstances of thdanbeing considered.

This section describes a methodology by which tBRIE framework might be applied to aid
in the determination of the geographic boundarfeme or more relevant markets for the
purposes of considering the MEU'’s rule change psapo

5.1. Applying the SSNIP Framework

Application of the SSNIP test for the purpose dedaining the boundaries of relevant
markets for the analysis of competition issues Ive®the postulation of a 5 or 10 per cent
price imposed by a hypothetical monopolist overrthgowest possible formulation of the
market. That formulation involves specificatiorssta the product itself, the function level of
the supply chain of which it is produced, the gapiic area over which it is bought and sold,
and the time period. If such a price rise werbring increased profits to the hypothetical
monopolist, then the boundaries of the market teeen correctly defined. This is because
the ability to increase profits indicates that ¢hare no sufficiently close substitutes to cause
the price rise to be ‘defeated’ through either:

= customers switching to alternatives; or

= suppliers from outside the boundaries of the hygsided market switching their
production towards sales to customers within tlostydated market.

To be clear, the ‘defeat’ of a SSNIP involves tlypdthetical monopolist losing a sufficient
guantity of sales so that the price rise is nofifaole. If the SSNIP is unprofitable, then the
substitutes that defeated it (whether in the fofra slightly different product, produced in
the context of a greater degree of vertical inteégnaor from a wider geographic area)
should be included in the market. This procesisaa repeated until all dimensions of the
relevant market are established.

13 page 34, Green, H., Houston, G., and Kemp, @112, ‘Potential Generator Market Power in the NEMReport for

the AEMC, NERA Economic Consulting, June.
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Some aspects of the test warrant further emphastsiuse they may have an important
bearing on how the test is conducted, ie:

= the starting point for the hypothesised price isstecompetitive price level, in order to
avoid the ‘cellophane fallacy’ of including dimeass of the market that are only close
substliautes because the process of testing fotigitbs commenced with a monopoly
price;

= since the test focuses on the change in profiesetfect of lost sales must take into
account the gross margin that would otherwise leees earned on those sales — this
means that the loss of relatively low margin salésnot have much effect on profits,
while the vice versa applies for the loss of higlrgm sales; and

= the postulation of a 10 as opposed to a 5 perprésd rise does not necessarily have a
material effect on the outcome of the exercisesesagreater price rise will give rise to
more lost sales, but will also deliver a largerfprgain on the remaining units sold, ie, a
10 per cent SSNIP is a ‘more exacting’ test, btitaman exercise in testing for any non-
linearity’s in the field of potential substitutes.

Of course, the additional challenge in this paféicinstance is to develop a methodology

that is capable of practical implementation in ateat in which a new price is established
every 30 minutes. We set out below a series pisster applying the SSNIP framework in

the context of wholesale electricity markets thaten together, are computationally tractable,
and in line with the general principles describbdwe. The key steps are as follows:

= begin with a single NEM region (the narrowest pcatile definition of the geographic
market®) and assume that a single firm owns all of theedated generation units located
in that region, ie, a hypothetical monopolist opesan the NEM region;

= calculate the optimal dispatch for each half houhie one or more years in which the
SSNIP is to be applied, assuming that plant isrefféo the market at either its short run
marginal costs (the base case) or its short ruigimercost plus 5 and 10 per cent and
taking account of changes in interconnector floera @onsequence of changes in “costs”
of the hypothetical monopolist;

= calculate the market price applying under eacthes$é¢ dispatch scenarios for each of the
three short run marginal cost scenarios describedea(ie, the base case short run
marginal cost, the base case plus 5 and 10 pex, cent

= calculate the gross margin for the hypothetical apmtist under each of these market
price/dispatch scenarios, based on energy seffitaatthe monopolist’s plants; and

= compare the gross margin under the two SSNIP sicsnaith that applying under the
base case to determine whether the SSNIPs ar¢giefi

14 Recall that a real monopolist will already be imricup to the point where substitution effects prenit from increasing

its profits by raising prices further — see pageldl.

15 strictly speaking, infra-regional constraints htignean that a market is narrower than a single Né&gibn, but we do

not consider that possibility here.
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The approach set out above abstracts from outtanmkehprices, and so is protected from the
finding of an inappropriately wide geographic marxeundary in the event that prices
already reflect a degree of market power.

The approach carries the implicit assumption tleat@hd does not respond to an increase in
the price of between 5 and 10 per cent. To thengxhis assumption has an effect on the
results it will over-estimate the profits of thepoyhetical monopolist’s price increase. That
said, since electricity demand is generally consid¢o be price inelastic especially for
relatively small price changes, the effect of gimmplifying assumption is expected to be
minimal.

Finally, as indicated, we believe there is meriapplying this methodology for both a 5 per
cent and a 10 per cent increase in short run margosts for the relevant region’s generators.
This is because there may well be step changé®idispatch from the region’s generators
associated with larger changes in costs for omeare particular plants. This effect could
have a big influence on the results and so shoailelplicitly considered.

5.2. Data and calculation considerations
The approach to applying the SSNIP test describederequires information on:

= existing plant capacities, thermal efficiencies] &urel prices for the region being
investigated and any interconnected region;

= the transmission losses associated with supply &onmterconnected region;
= the average transmission interconnector constréonevery 30 minute period; and

= observed loads for the region being investigatetlaary interconnected region.
These data are readily available from the AEMO.

Finally, the approach set out above can be apfied number of historical years to
determine whether the SSNIP is profitable undeuraber of different demand profile
scenarios.
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