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1) ABBREVIATIONS

AEMC Australian Energy Market Commission

CQ Central Queensland

CRA Charles River Associates

CRR Comprehensive Reliability Review

DSP Demand side participation

DUoS Distribution use of system (charges)

EUAA Energy Users Association of Australia

ESIPC Electricity Supply Industry Planning Council
ERIG Energy Reform Implementation Group

FCAS Frequency Control Ancillary Services

MLF Marginal Loss Factor

MRL Minimum Reserve Level

MT PASA Medium term projected assessment of system adequacy
NEL National Electricity Law

NEM National Electricity Market

NEMDE NEM dispatch engine

OCD Over-constrained dispatch

OCGT Open cycle gas turbine

QNI Queensland to New South Wales Interconnector
RT Reserve Trader

RERM Reliability emergency reserve mechanism
RERT Reliability emergency reserve trader

SO0 Statement of Opportunities

SR Standing Reserve

ST PASA Short term projected assessment of system adequacy
SWQ South West Queensland

TUoS Transmission use of system (charges)

USE Unserved energy

VoLL Value of lost load

2)  OVERVIEWOF THE PROJECT

2.1) BACKGROUND

The AEMCO6s review of demand si de pthredstages.pat i on
This project is concerned with Stage 2. Stage 2 is a broad review of the Rules to identify

barriers to integration of DSP in the NEM and to develop Rule change proposals where

changes may improve efficiency. Four aspects of the NEM arrangements are relevant to

Stage 2:
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Economic regulation of networks;

Network Planning;

Wholesale and financial markets; and

The utilisation of DSP for reliability purposes.

hrowobdE

It is the last of the above aspects to which this project relates.

A standing reserve (SR) was identified by the Comprehensive Reliability Review (CRR) as
a potential mechanism to assist the achievement of reliability standards in the NEM. The
essential elements of SR are:

1. The SR would contract ongoing levels of reserve for periods of several years;

2. The volume of reserve to be contracted would be set centrally and the price paid
for the reserve would be determined from a tender or auction process;

3. The reserve would be comprised of supply-side elements, or demand-side
elements or both;

4. The SR would only be able to operate when a NEM Region wholesale dispatch
price was at the level of VoLL and only as a substitute for physical shedding of
customer load.

This project is concerned with the use of DSP for reliability purposes, and in particular
through the potential SR mechanism.

2.2) PURPOSE OF THE PROJECT

The purpose of this project is to assess the implementation of SR in the NEM, in the
context of Reserve Trader arrangements and other available alternatives.

In particular, AEMC is seeking to investigate whether the use of SR would improve the
efficiency of supply of reserve and ensure the maintenance of reserve in the market. In
addition, AEMC want to investigate if there are other alternative mechanisms that may
improve the use of the demand-side in providing reserve.

2.3) SCOPE OF | NVESTIGATION

The scope of this project has been identified by the AEMC as follows:

1. Whether, in contrast to the existing Reserve Trader arrangements, efficiency in the
market would be improved through the introduction of SR, having regard to:

I The need to ensure that reserve levels are maintained;

1 The likely and probable impacts on existing plant (including peaking plant) and
future investment;

1 The impact on transaction costs for demand-side providers of reserve;

1 The extent to which SR may crowd out alternative market mechanisms for using
demand-side resources to meet reserve levels.

e ——
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2. If there are other potential mechanisms in addition to the existing Reserve Trader and
potential SR scheme that may facilitate DSP and also ensure the reliability of supply
in the NEM in an efficient way. If other mechanisms are identified, the consultant
should have regard to the same matters as those provided for the SR.

As advised by the AEMC, this analysis is predicated on the fact that the standing reserve
(or alternatives) would operate outside the energy market, and centrally contracted
reserve under the SR mechanism would only come into operation in VoLL circumstances.

2.4) NATIONAL ELECTRICITY LAW OBJECTIVE

The NEL objective provides the assessment framework against which the proposed SR
mechanism can be judged in order to achieve consistency with the principles
underpinning the NEM. The objective of the National Electricity Law (NEL) is set out
below."

The objective of this Law is to promote efficient investment in, and efficient operation and
use of, electricity services for the long term interests of consumers of electricity with
respect to:

(a) price, quality, safety, reliability and security of supply of electricity; and
(b) the reliability, safety and security of the national electricity system.

This objective may be summarized as requiring efficiency of investment and operation and
use of electricity services for the long term interests of consumers. In the circumstances of
demand side bidding this means that where DSP can be utilized in the NEM to increase
efficiency of operation or use of electricity, it should be allowed to do so.

The long term interests of consumers are served by both price and non-price (such as
service quality and reliability) outcomes. For the purposes of this review, an increase in
reliability of supply, even if it came at an increase in price, may be in the long-term interest
of consumers. That is, an increase in price is not a per se indication that a particular
mechanism does not achieve the NEL objective.?

The long term interests of consumers are served under the NEL by the promotion of
efficiency. It was noted in the Second Reading Speech for the NEL that the long run
interests of consumers are maximized when the NEM achieves economic efficiency.?

Accordingly, in assessing whether SR will be consistent with the NEL Objective, we have
taken a long term view of whether or not its introduction would advance economic
efficiency in the electricity market.

! National Electricity Law, CI 7.

% Expert Panel on Energy Access Pricing, Report to the Ministerial Council on Energy, April 2006,
p36.

® Expert Panel on Energy Access Pricing, Report to the Ministerial Council on Energy, April 20086,
pp36-37.
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3) B ACKGROUND

The National Electricity Rules require NEMMCO to operate an electricity spot market that
balances electricity supply and demand through a central dispatch process. This process
incorporates the provision for demand side dispatch bids for scheduled loads in the NEM,*
and scheduled loads must provide to NEMMCO two days ahead of each trading day its
available dispatch, energy availability for energy constrained scheduled load and ramp
rate constraints.” This report has been based on the National Electricity Rules Version
20, 1 May 2008, current at time of preparation of the report.

Under the Rules, the NEM is in a Reliable Operating State when the following conditions
are met:®

1. Load has not been disconnected, and is not expected to be disconnected by
NEMMCO pursuant to Cl 4.8.9;

2. Load shedding is not occurring and is not expected to occur within the NEM; and

3. Short term and medium term levels of capacity reserve are assessed by NEMMCO
to at least be sufficient to meet the required levels.

Meeting the 0.002% unserved energy reliability standard in the NEM is currently
predicated upon the operation of two core mechanisms. The first is based on prices in the
NEM. Competitive market forces and VoLL’ signal the need for investment in reliability,
operating in conjunction with the calculation of minimum reserve levels (MRLs). When
market prices are high or VoLL events occur due to an inability to meet demand in the
NEM, a signal is provided to potential investors in capacity options such as peaking
generation.

The minimum reserve levels consistent with achieving the Reliability Standard are
calculated by NEMMCO. MRLs convey to the market when reserve is not sufficient within
the NEM to meet projected demand, thereby creating an investment signal for alternative
sources of reserve. In the event that the published MRLs are not sufficient to attract the
required investment for the operation of the NEM in accordance with the reliability
standard, intervention mechanisms can be used in the NEM. It is a primary function of the
MRLs to signal when investment is required in the NEM to avoid the necessity for market
intervention. MRLs provide a signal for investment to meet forecast demand, for example
additional generation investment, but do not provide the same signal for investment in
demand side participation to ameliorate the need for such investment.

A distinction must be drawn between capacity and USE. The reliability standard in the
NEM is expressed in terms of the permissible amount of USE. USE refers to that level of
supply of electricity that is not delivered to customers, thereby failing to meet customer
demand. Reserve capacity is the means to ensure compliance with the reliability standard.

* National Electricity Rules Version 20, 1 May 2008, Cl 3.8.7.
® National Electricity Rules Version 20, 1 May 2008, Cl 3.8.4(d).
® National Electricity Rules Version 20, 1 May 2008, Cl 4.2.7.

’ The other price mechanisms related to reliability in the NEM are the Cumulative Price Threshold
which operates to control financial exposure risk and a market floor price.
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The reserve capacity in the NEM is equal to the amount by which available generation
exceeds the demand for electricity.® Capacity is measured by reference to whether there
is sufficient capacity within the network to ensure that demand is met at all times.

3.1) PRICEMECHANISMSAND MRLS

NEMMCO calculates MRLs that provide the reserve required to meet the reliability
standard and monitors the supply-demand balance in the NEM to determine whether
sufficient capacity reserve is available, or sufficient investment is being undertaken to
ensure that capacity reserve will be available by the time it is required.

As a first step in N E M M@iO<uf§icienp capecity seserve io
available, reserve requirements are published in a number of forums. These forums
include the Statement of Opportunities (SOO), short term and medium term projected
assessment of system adequacy (ST PASA and MT PASA), and also in seven day
outlooks during summer and in market notices where appropriate.’

In response to the reserve requirements identified, price mechanisms in the NEM operate
to allow a market based response to identified reserve requirements. When the market
operates effectively, it is expected that the response by the market will be sufficient to
deliver the reserve required. It is only when the market is not seen to be responding by
providing adequate capacity reserve that intervention may be undertaken.

3.2) INTERVENTION MECHANISMS T RESERVE TRADER

The only intervention mechanism currently in place in the NEM with respect to the
reliability standard is the Reserve Trader. The trigger for the operation of the Reserve
Trader mechanism is the declaration of a low reserve condition in accordance with Cl
4.8.4. Reserve Trader also operates to ensure that the reliability standard in the NEM is
met, although it only comes into operation when the market has failed to provide sufficient
capacity to meet scheduled demand. As the market is intended to provide capacity
reserve requirements for the NEM in most circumstances, the Reserve Trader mechanism
operates in the short term to provide for an additional contracting mechanism to meet
capacity reserve.

The National Electricity Rules provide the process that is to be undertaken in relation to
the Reserve Trader mechanism in CI 3.12.

3.3) DEMAND SIDE PARTICIPA  TION

The term O6demand side participationd (DS
relation to electricity markets. DSP refers to actions that can be undertaken by the

® NEMMCO, Management of Capacity Reserves, 25 September 2003, p1l.
® NEMMCO, Management of Capacity Reserves, 25 September 2003, p3.
1 NEMMCO, Management of Capacity Reserves, 25 September 2003, p4.
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demand side (that is, end users of electricity) to provide better price signalling and
potentially improved market efficiency. It is a hallmark of electricity markets internationally,
as well as the NEM, that while supply side participation in an electricity market can be
readily facilitated, a number of barriers appear to frustrate attempts to allow efficient
participation by the demand side. This review is focused upon the use of DSP for
reliability.

Electricity markets are akin to other markets in that efficient market operation entails both
demand and supply side participation, with the lowest possible informational barriers and
market distortions in place. ** As electricity cannot be effectively stored and technology is
not in place facilitating better information transfer, it is commonly noted that end user
participation is not a feature of electricity markets, even where there is a competitive
supply side in place.

Efficient provision of reliability is ensured when the mandated amount of reliability for the
electricity market is delivered at least cost, with as few resources dedicated to delivering
reliability as possible.™? Allowing least cost provision of reliability requires that all sources
of reliability that may be used are available to the market. As DSP may be used to provide
reliability to the market, its absence could indicate that reliability may be more efficiently
provided by incorporating DSP. Whether DSP is more efficient than other forms of
reliability will be determined by its effectiveness, and its cost (as measured by reference to
other available alternatives). With respect to the delivery of reliability at least cost, the
potential for DSP to be lower cost than other sources of reserve should not be used to
justify overlooking the fact that DSP is also likely to have more uncertainty associated with
its operation, particularly until more experience is gained in the NEM with the use of DSP.

The uncertainty of DSP is oftenreferre d t o as a | ack of o6firmnesso

reserve alternatives such as network and generation investment.

Energy only markets must avoid the O6missi
in order to ensure the efficient provision of capacity reserve. To maintain reserves in
energy only markets, high prices for electricity must be paid to reserve providers for short
periods. If prices are suppressed when supply is deficient (or close to deficient), a missing
money problem is said to develop as investors in generation are not able to recover the
full costs of the investment that has been made. Commonly however, some cap is placed
on prices in electricity markets to avoid prices rising to levels that are externally perceived
as unacceptably hi gh. Avoiding the <creation of
balanced against the risks to market participants of allowing energy prices to rise too high
during shortfalls. One alternative to operating an energy only market as in the NEM is to
also operate capacity markets in order to ensure the provision of sufficient capacity
reserve by the market. In some circumstances capacity markets can reduce the difficulties
presented by the missing money problem, but this is by no means certain: markets with
capacity trading can experience under-investment, and energy only markets can support

“Richar d FEffcien RadligbilitydThe Critical Role of Demand-Side Resources in Power
Systems and Markets6 June 2001, p31. AEfficient {nfoimede s

ng

mo

resu

interaction of supply and demand in an open mar ket p|

2 tis theoretically possible to set the appropriate reliability level through market mechanisms, but
as a matter of practice, and because of the complex inter-relationship between retail supply,
distribution, transmission and generation, reliability is not left solely to the market. Rather, reliability
standards are externally mandated.
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efficient i nvest ment . The actual i mpact
dependent on the market rules that are put in place.

An efficiently operating electricity market will have sufficient generation capacity to meet
demand, including during peak periods, at prices that customers are willing to pay. Should
the market signals fail to provide an investment incentive sufficient to meet demand at all
times (or if the costs of reaching the imposed reliability standards are in excess of the
value to customers), some form of back-up, currently the Reserve Trader mechanism in
the NEM, is generally considered appropriate (and indeed necessary in order for the USE
obligation to be met).

Whether or not the NEM will operate satisfactorily by reference to the 0.002% USE
reliability standard is determined by reference to the actual reserve level. Reserve has
generally been provided by the supply side through generation investment, supplemented
by certain highly specialised short duration interruptible loads such as smelter pot lines.

The use of SR has been proposed as a potential means to allow DSP to be involved in
delivering reliability in the NEM as the SR is a mechanism to secure generation or load
reserve. The key features of SR are introduced in section 4) of this report. SR does not
necessitate DSP, nor is DSP fundamental to its operation. But there appears to be an
implicit assumption that an increased DSP patrticipation in reliability (and in the NEM more
generally) is desirable, in the sense of raising market efficiency. This further implies that
there is some market failure at work that prevents DSP that would, absent the failure, be
forthcoming. It would therefore seem to be sensible to address, first, whether there is a
market failure and if so, its nature, and second whether SR as proposed is the best way of
correcting the failure.

3.3.1) Barriers in Rules to Efficient Integration of
D SP in the NEM

It has been contended that the current Rules do not provide for the conditions required to
stimulate DSP in the NEM. This lack of provision for DSP has been said to include the
Reserve Trader provisions. The timeframes required to develop a tender for Reserve
Trader, and the duration of the Reserve Trader contract have been criticized as too short,
thereby not providing a sufficient incentive for end users of electricity to invest in DSP. **

The ENA has also contended that a long term policy commitment to demand side
management is required to increase the utilization of DSP and to encourage investment
and research in demand side management. The current Reserve Trader mechanism does
not provide such a long term policy commitment, and nor does the Rules, except to the
extent that market prices should provide credible signals as to long term investment in
demand side management.**

* Energy Response, Comments on the Second Interim Report August 2007, 28 September 2007,
p2.
“ ENA, Demand Management Regulatory & Policy Framework, February 2008, p iii.
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With respect to reliability, the ENA noted that concerns over the firmness of demand side
options constitute a barrier to greater utilization of DSP. This was attributed to the strong
regulatory incentives for reliability for electricity networks as in this environment with a
strong focus on reliability the lack of firmness of demand side options relative to other
alternatives led to a lack of DSP utilization. Incentives for demand management in
delivering reliability were suggested as a mechanism to increase demand side
management. Suitable incentives targeting a reduction in the risk of uncertainty as to the
firmness of demand side responses will decrease the justification for intervention over
time, as accepted by the ENA.*®

Deterministic planning criteria are suggested by the ENA to entrench the use of
infrastructure investment to deliver network reliability. Demand management is not always
available in a manner that is a direct substitute for infrastructure investment, particularly
as infrastructure investment occurs in discrete units that do not necessarily reflect how
demand management is available. A probabilistic planning approach was suggested as a
way to avoid this bias against demand side management.*

3.3.2) Proposed Rule Changes to Reduce or Remove
Barriers

To prevent the Rules presenting a barrier to the efficient integration of DSP in the NEM
they should be written in technology neutral language. This must include, to the greatest
extent practicable, making obligations for participation suitable for all types of technology
and ensuring that the timeframes used are suitable for the greatest mix of technology
possible. However, a mechanism that is designed to ensure reliability in the NEM in the
event of market failure is not necessarily the most appropriate mechanism to facilitate the
efficient integration of DSP in the NEM.

It is suggested that Rule changes be directed at policies in the short to medium term that
address the market failure represented by under provision of DSP in the NEM. Once the
utilization of DSP in the NEM has increased, indicating that the market failures have been
corrected, the need for such policies should be reviewed as it is likely that they could be
efficiently removed from the Rules.

3.4) | MPACTSOF OTHER PROPOSED RULE CHANGES ON
MODELLING OUTCOMES

This modelling has been predicated on the operation of the Rules currently in place for the
NEM. Possible Rule changes that could or will impact upon the operation of VolLL or
reliability when implemented will have profound implications for the operation of the SR
mechanism. The following box addresses a rule change proposal by the AER (the energy
industry regulator) that is currently being considered by the AEMC (the rule maker for
Australiads energy mar ket s) . The signif
operation of t he NE MO s VolLL mechani s m,

> ENA, Demand Management Regulatory & Policy Framework, February 2008, pp iv, 5.
'® ENA, Demand Management Regulatory & Policy Framework, February 2008, p 22.
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project should not be underestimated, including the persuasive force represented by the
fact that the AER has proposed the Rule change.

Box1 AEROS Request for a Rule Amendment Rel ati n¢
Prices

The AER provided a rule change proposal to the AEMC on 17 March 2008. The rule change proposal relates to
the operation of Clause 3.9.2 of the Rules, and would represent a change to the responsibility of NEMMCO in the
event of contingency events in the NEM. The rule change would relate to the circumstances in which VolLL
currently is invoked when a contingency event occur
dispatch algorithm would be used to determine the price during automatic load shedding. The role of NEMMCO
during manual load shedding in setting VoLL would be unchanged. In the event of manual load shedding in
response to a supply shortfall, VoLL would still be invoked representing the value of lost load.

The AEMC is currently considering the proposal under s94 of the National Electricity Law.

The AER has identified that in circumstances such as those that occurred on 16 January 2007 when transmission
lines were tripped due to bushfires in the region of interconnectors between NSW and Victoria NEMMCO may
experience difficulty in complying with its obligations. These obligations include the requirement for NEMMCO to
determine whether more load could be restored after an automatic load shedding event and whether the power
system has been restored to a secure operating state whilst also under the obligation to invoke VolLL when
required by the Rules.

The AER states that its proposal is intended to allow NEMMCO to focus on returning the power system to a
secure operating state.

The effect of this change is predicted by the AER to be that in the event of automatic load shedding, as load is
restored prices will approach VoLL based on generator offers. The AER notes that the usual structure of bids in
the NEM means that the highest offer in each region is at or close to VoLL. For this reason, once all load that can
be restored has been restored in the event of automatic load shedding in makes intuitive sense that prices based
on generator bids will have risen close to VoLL. In the event of a sustained supply/demand imbalance that initially
triggers automatic load shedding, once NEMMCO is required to give instructions to interrupt load blocks the
conditions for VoLL based on manual load shedding would be satisfied.

The frequency of VoLL events due to manual load shedding would not be expected to change. It should also be
noted that VoLL events due to this type of load shedding are relatively rare in the NEM. By contrast the frequency
of VoLL events in the NEM in total woul d b eondibilitk te key
prices to VoLL in the event of automatic load shedding. While periods of high prices around such events are still
|l i kely to occur based on the AERO6s analysis provid
events in the future is far less certain.

The importance of this rule change if implemented stems from the fact that SR is to be used in the NEM only
during VoLL events. A reduction in the number of VoLL events would reduce the impact that SR would have on
the market in terms of delivering reliability and also the extent to which SR would be relied upon as less VoLL
events would occur.

In the event that SR is not used as much as current Rules would suggest it may be, SR will have an even smaller
benefit in terms of increasing the utilisation of SR in the NEM.

A Rule change that influences the number of VoLL events in the NEM will have profound implications for the
operation of the SR mechanism. In addition, the proposed Rule change will have a fundamental impact on the
role of VoLL in the NEM. It is antithetical to the operation of an energy only market for price to not move to VolLL
when the market is forcibly interrupted. As it is the value assigned to unmet demand in the NEM, in circumstances

of unmet demand in the NEM the price of electricity should be VoLL.
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Data source: Australian Energy Regulator, Request for making of a rule amendment relating to the determination of spot
prices, available from http://www.aemc.gov.au/electricity.php?r=20080409.130713

A Rule change proposal has also been lodged with the AEMC relating to demand
management in the NEM and its treatment in the Rules. The Draft Rule Determination on
this Rule change proposal is not to be released until 26 September 2008. The Rule
changes proposed relate to substantially increased use of demand management in place
of supply side alternatives. Unlike the Rule change proposed by the AER above however,
these changes are not likely to have a substantial impact on the operation of a standing
reserve mechanism.

The Total Environment Centre has recently submitted a Rule change proposal that at its
core suggests that demand management should be considered as a means of meeting
energy demands before alternative options are considered. It has been suggested by the
TEC in its Rule change proposal that there lack of demand management is fundamentally
due to inherent market biases against demand side alternatives.*’

4)  PROPOSED STANDING RESERVE MECHANISM

The proposed role of SR, as articulated in the CRR, is to form an additional mechanism
for ensuring the reliability standard in the NEM is met. The SR would form an additional
6l ayerd between the price mechani saseundarnhe
Rules.

The figures below demonstrate the additional layer that would be created by the SR
mechanism, and indicate that the SR mechanism will be analogous to an insurance that
levels of USE will not be exceeded in the NEM.

' Total Environment Centre, Rule Change Package Demand management and transmission
networks, November 2007.
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Figure 4.1 71 Current reserve and reliability in the NEM
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The SR mechanism is proposed to contract SR on an ongoing basis when compared to
the short term operation of the existing Reserve Trader arrangements. For the purposes
of this analysis the AEMC has advised to assume that the contracted SR will be in place
for a period of 3 years. The proposal for SR explicitly notes that the SR will be ongoing.
For this reason, it has been assumed that SR would be contracted on a 3 year rolling
basis.

The design of the SR mechanism would need to maintain neutrality between demand and
supply side sources of reserve in order to maximize the efficiency of its operation.

Reserve is to be procured centrally under the SR mechanism. The requirement to procure
SR centrally would be likely to manifest as a role to be undertaken by NEMMCO. There
are two main alternatives that are proposed: a tender process and an auction process. For
either of these alternatives it must be determined whether the volume of SR that
NEMMCO wishes to procure will be released prior to the call for tenders or the auction
taking place. The alternative to this would be for the volume of SR to be determined once
further information on the price that reserve is being offered at by the market is revealed.

Under a tender process, the central authority would call for tenders to provide SR in the
NEM. It would then be up to the central authority to determine, with the NEL objective in
mind, which tenders can best assist in meeting reliability reserve in the NEM. A tender
process could operate with the volume of SR to be contracted released prior to the tender
process, or the volume determined once the tenders have been received by the central
authority. The primary advantage of not releasing the volume of reserve required under
the SR is that the central authority can then determine the volume based on the tenders
received. It should be noted however that if tenderers knew the volume of reserve
required prior to tendering they would have more information as to the volume of reserve
they may wish to offer.

An auctioning process akin to the current operation of the spot market for energy could be
used to procure reserve. Under such an auction, reserve bidders could bid a volume of
reserve at a certain price, and the use of a number of bids could be facilitated. As with the
tender process, the volume of SR to be contracted could be released prior to the auction,
or alternately could be decided by the central authority once bids have been received. It
would be advantageous to bidders to have at least some knowledge of the volume that is
intended to be contracted (even if this volume could be varied once bids are made) to
inform their formulation of bids.

Under the tender or auction process it would also need to be identified what price would
be paid to the reserve providers. For example, each reserve provider could receive their
tender or auction bid price, or as in the current NEM arrangements for energy in the spot
market, each bidder could receive the market clearing price, based on the volume of
reserve that the central authority wishes to procure.

Prior to the end of the 3 year contracting period a new call for tenders or another auction
would need to be held to provide for the continuing operation of the SR mechanism.
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5) REVIEW OF PREVIOUS WO RK

5.1) RELABILITY PANEL CRR REPORT

The Reliability Panel 6s Comprehensi ve Reliability Rev
examine the NEMO0s reliability settings. The Pa
standard had allowed the NEM to perform well and did not suggest any change to the

target level of USE. Instead, a number of options that could be used to change the

reliability mechanisms were proposed.*®

A standing reserve (SR) was considered in the CRR Report as one of the options that
would provide additional targeted reliability reserve. The SR contemplated involved
introducing contracts for SR over several years, with the volume of reserve to be provided
through the SR to be set centrally. The SR was not to operate other than when VolLL
events occurred. It was clear that SR, as contemplated by the Reliability Panel, was to
operate in a longer term manner than the current Reserve Trader arrangements. The
potential for SR to replace all reserve currently in the market was noted, but the matter
was not considered in detail.*°

It was stated that additional contracting (that is, the SR) would lower USE and increase
total costs for the NEM. If the SR was provided by plant it was expected that the costs of
the SR would be approximately $50M across the NEM, but that these costs would be
lower if lower-cost plant or demand side response were employed.” In so far as the
current NEM does not appear to attract large scale DSP, it is not entirely clear that high
levels of DSP in the SR would result in lower costs.

The AEMC noted that a number of factors, including the lack of demand side participation,
limit the ability of electricity customers in the NEM to provide demand side price signals.*

The Reliability Panel noted that the design of the SR must avoid distorting incentives for

capacity to be provided through market mechanisms. Rather, SR would operate as

insurance against the failure of the market mechanisms. The market should be allowed to

deliver the money required to encourage investment that is required. This appears to be a

difficult ideal: there can be no doubt that creating a market for capacity that is separate

from the energy spot market, with different pricing and operating rules, will change

investment incentives and in that sense can be said to distort incentives relative to the

current market arrangements. Wh et her those 6distortionsd make
efficient is an open question.

The Reliability Panel has not made a recommendation in relation to standing reserve:

BAEMC Reliab iIComprehensiPeaReliability Raview Final Reportd |, December 2007,
Xiii.
YAEMC Rel i ab iComiprehensiPeaReliatility Review Final Reportd

AEMC Rel i ab iConiprehensiPeaReli@bility Review Final Reportd
50.

AEMC Reliab iIComprehensiPeaReli@lility Review Final Reportd December 2007,
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The analysis work and the modelling undertaken for the Panel suggests
that the standing reserve concept (either demand-side, generation or a
combination thereof) may be capable of making a contribution to reliability
in the future. The Panel is not recommending the adoption of a standing
reserve mechanism as a fundamental change to the current market design
at present. This would require consideration of, and decisions by, policy
makers to implement. However the Panel intends to provide information
and analysis gathered in this Review to the AEMC in relation to the
potential to develop medium-term demand-side reserves (as discussed in
Section 5.5).%

The following extract from the CRR final report, states that the effect of additional
contracting would be to lower USE and increase total costs by the cost of the contracting.

The effect on the market of additional contracting would be to lower USE
and increase total costs by the cost of the contracting. As the standby plant
would not be permitted to operate other than at VolLL, and only as a
substitute for physical shedding of customer load, market prices and
revenues to all other plant would be largely unaffected.?®

To illustrate the effect, standby reserve generation was added in the
modelling as follows:

140 MW in Queensland;
360 MW in NSW;

150 MW in Victoria;

40 MW in South Australia.?*

= =4 -4 =

With standby capacity in these locations, USE would fall by approximately
0.0003%.*®

It is unclear as to how the arrangements have the potential to replace all reserve currently
provided in the market if the contracting is intended to lower USE, as stated in the
following extract:

In each case, the volume of reserve sought under contract would be
decided centrally, and there would be discretion as to how much reserve is

“AEMC Rel i ab iConiprehensiPeaReliability ReviewPg 63; CRRFi nal Repor t
2007, p 63. Dec 07

ZAEMC Rel i ab iComprehensiPesReli@bility ReviewPg 58; CRRFi nal Repor t
2007, p 58. Dec 07

“AEMC Rel i ab iConiprehensiPeaReliability ReviewPg 58, CRRFi nal Repor t
2007, p 58. Dec 07
“AEMC Rel i ab iConiprehensiPeaRelibility ReviewPg 59; CRRFi nal Repor t
2007, p 59. Dec 07
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likely to be required. Such arrangements may have the potential to replace
all reserve currently provided by the market.?

The following extract implies again that the SR is a true insurance provision and not a
replacement reserve.

éstandby contracts should not be seen as a
existing arrangementsbutas a true O6insurance6 against th
arrangements to work.?’

Whether this outcome is correct depends fundamentally on the contracting and payment
rules of the SR scheme. It is, however, unlikely that SR will have no impact on the
incentives of participants operating in the energy market, and therefore that the scheme
solely operates as insurance against market arrangements failing to work.

Since the role of SR as defined by the CRR and supporting materials appears slightly
ambiguous as to whether it is intended for inclusion within the installed capacity to meet
MRLs?, or to augment the existing reserve mechanisms, both possibilities have been
addressed as part of this investigation.

5.2) MoDELLINGBY CRA

Part of the modelling commissioned by the Reliability Panel concerned standing reserve
analysis. In undertaking this modelling, it was assumed that SR would account for 25% of
the reserve that NEMMCO normally requires to meet the capacity reserve margin. This
equates to approximately 2% of system peak coming from the demand side. The demand
side reserve was bid into the market at VoLL -$1. The demand side response was
distributed on a pro rata basis across the regions of the NEM based on peak demand.?

It was concluded, based on the analysis undertaken, that demand side SR will reduce the
volume of peak generation that will be profitable. The first order effect of demand side SR
was considered to be a substitution effect, where the demand side SR replaced the most
marginal (highest cost) peaking generation. It was considered that a second order effect
would also however eventuate. This was that the remaining peaking generation would
experience increased certainty of revenue based on higher utilisation of remaining
peaking generation.*

®AEMC Rel i ab iComprehensiPesReliability ReviewPg 58; CRRFi nal Reportd, Dec
2007, p 58. Dec 07

AEMC Rel i ab iComiprehensiPesReliatility ReviewPg 63; CRR Final Reporto
2007, p 63. Dec 07

2 MRL= Minimum Reserve Levels

®CRA | nt er FnaltCRR Readrt Appéndix Modelling Methodology, Input Assumptions and
Results Second Stage Modellingd December 2007, p29.

®CRA I nt er FnaltCRR Readrt Appéndix Modelling Methodology, Input Assumptions and
Results Second Stage Modellingp December 2007, p30.
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The amount of SR that would be required in the NEM was predicted to increase
substantially over the forecast period. Under a standing reserve arrangement the
revenue:cost ratio of OCGT generation would be slightly lower than under the status quo,
but the certainty of OCGT revenues would be substantially greater.*

6) | MPACTS OF THE PROPOSED STANDING RESERVE
M ECHANISM

SR could impact on two aspects of NEM operation:

1. It could increase reliability in the NEM by providing another class of reserve to
reduce unserved energy (USE) where lost load would otherwise occur; or

2. It could increase the quantum of DSP in the NEM.

As can be seen from the discussion of the Comprehensive Reliability Review undertaken
by the Reliability Panel, and the modelling completed pursuant to it (see section 5.1), the
possibility for SR to impact on both of these targets was acknowledged. The objective of
the proposed SR mechanism as advised by the AEMC was that SR was not intended to
increase the reliability of the NEM by changing the level of USE, but only to ensure that
reserve levels are maintained.

It is important to identify the objectives of the SR mechanism in order to assess whether
the SR mechanism is the most efficient means of fulfilling those objectives. It should also
be noted that the targets for a policy measure must be aligned with the instruments to
deliver those targets. An efficient alignment of instruments with targets generally requires
that each policy instrument address only one target.®? In the circumstances of the
proposed SR mechanism (or its alternatives), a decision must be made as to whether the
chosen mechanism is to be used to:

1. Deliver increased reliability in the NEM, or to
2. Increase utilisation of DSP.

Requiring a mechanism to achieve both of these targets may only result in the chosen
alternative failing to optimally achieve either.

6.1) DSP FOR STANDING RESERVE

The fundamental question to be asked in order to determine whether demand side
resources can be effectively and efficiently used in an area of the market has been
expressed as follows:*®

®CRA | nt e r FinaltCRR Repdrt Appéndix Modelling Methodology, Input Assumptions and
Results Second Stage Modellingb December -3007, pp35

%2 The need for equality between instruments and targets is attributed to Tinbergen see The New
Palgrave Dictionary of Economics, Volume 4, 1998, p653.

®Richar d FEfficier RdligbilitydThe Critical Role of Demand-Side Resources in Power
Systems and Markets6 June 2001, p34.
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Could the function of this market or the purpose of this rule be served at
lower cost and/or lower risk through demand side resources? And if so,
how can we organize this market or structure this rule to ensure that high-
reliability, low cost solutions are in fact developed?

For the purposes of this report, this can be expressed as:

Could the reserve in the NEM be served at lower cost and/or risk through
the use of SR? Can SR be organized to ensure that DSP is efficiently
facilitated, and how can it be structured to secure efficient reliability?

6.1.1) Potential for Improvement

Whether SR causes an improvement or deterioration in the efficiency of the delivery of
reliability in the NEM can be judged by reference to the following critical issues:

1 The price of electricity in the NEM (including any additional costs of SR);
1 The frequency and duration of VoLL events in the NEM,;

o0 More frequent VoLL events would be expected to increase average prices
in the NEM. As the level of reliability in the NEM is to remain unchanged,
this would represent a decline in efficiency;

1 The impact on the Reserve Trader mechanism of SR;

o |If SR is to improve the efficiency of the delivery of reliability in the NEM
then it would be expected that it would supplant either entirely or
substantially the role of the Reserve Trader mechanism, which is only in
place in the NEM to apply in circumstances of market failure.

It should be noted that, to the extent that VoLL truly represents the value of unserved
energy to the marginal customer on the network (that is interrupted), it follows that that
consumer is entirely indifferent to whether they are or are not supplied when there is a
VoLL event. If VoLL is set correctly, there is no efficiency gain from providing energy (to
avoid actual interruption) when prices reach VoLL. Simply put, no customer is willing to
pay for it. On its face, then, SR is unlikely to improve long-run outcomes, unless it reduces
the risk of a severe follow on event such as a system collapse (which would necessitate a
black start).®*

There may be an efficiency gain from SR if VoLL reflects that average willingness to pay
for USE, in so far as replacement of that energy at VoLL provides energy to customers at
prices that they would be willing to pay. Unfortunately, if this is the case then the NEM is
effectively capping market prices below maximum willingness to pay. If so, market prices
will not encourage sufficient investment and it is entirely unsurprising that DSP is modest.

% |f this is, indeed, the source of the efficiency gain, it is not clear that the pricing model in SR as
proposed reflects this.
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On the assumption that VoLL does reflect the preferences of the marginal consumer, it is
important that measures to encourage DSP result in market prices at which the customer
is willing to cease consuming, not VoLL.

Whether the introduction of SR is intended to increase reliability in the NEM was
ambiguous in the CRR. If the reliability margin will remain with USE of 0.002% then as the
proposed SR will be neutral as to whether demand or supply side sources of reserve are
utilised, DSP would be expected to displace at least some generation reserve. The extent
of this displacement would depend on the volume and price of SR that is contracted, the
extent to which DSP constituted the SR and the extent to which the SR market pays a
premium to expected revenues from the energy only market (or represents less risk for a
given expected revenue). To the extent that DSP is lower cost than supply side
alternatives (and provided market failures that impede DSP do not prevent this lower cost
resource from participating), the utilisation of demand side reserve will represent an
improvement in efficiency for reliability in the NEM. By contrast, if SR were to be used to
deliver additional reserve in the NEM then generation reserves may be displaced to a
lesser extent or may not be displaced at all. The AEMC has confirmed that the intended
use for SR is to meet the existing reliability standard rather than improve upon it.

Other potential improvements to the efficiency of reliability in the NEM relate to the fact
that DSP remains a small part of NEM operations, but SR could provide a mechanism to
increase DSP involvement. This increased potential for DSP involvement would be likely
to be evidenced if a SR firmed up DSP in the NEM, and increased the opportunities for
DSP involvement by lengthening the timeframes for DSP involvement relative to Reserve
Trader, and providing increased certainty of a return being paid for DSP investment.

The implementation of SR will not remove the need for the Reserve Trader mechanism in
the NEM,t hough SR may decrease the NEM&6s r el
Reserve Trader arrangements will be necessary as a mechanism to ensure reliability in
the NEM in the event of market failure in delivering required capacity, but the incidence of
Reserve Trader being called upon may decrease. To the extent that less reliance on
Reserve Trader represents an increase in efficiency of delivering reliability in the NEM, for
example through providing reliability using less resources, then SR may increase the
efficiency of delivering reliability in the NEM.

6.1.2) Potential for Deterioration

The introduction of SR may also pose a risk to the efficiency of the NEM. The assessment
of any deterioration of efficiency can also be judged by reference to the critical issues
identified in section 6.1.1). Some of the issues that may be associated with the operation
of SR are introduced below. These issues are considered further in our modelling and
analysis below.

With respect to the price of electricity, if SR increases the frequency and duration of VoLL
events in the NEM, the average wholesale price of electricity will increase. Whether this is
associated with a loss of efficiency will depend on whether this allows reliability to be
delivered at less cost (or lower resource cost). At least in the short run, higher prices
alone may be a transfer from some market participants to others, rather than a loss of
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efficiency per se (noting that the NEL Objective requires a long term assessment of
efficiency consequences). However, to the extent that VoLL does not reflect the true
opportunity cost of power (to the marginal generator or customer) & which seems likely
as the increase in VoLL events is an artefact of the separation of energy markets and SR,
there will inevitably be an allocative efficiency penalty and some dead weight losses. The
magnitude of these losses is difficult to determine.

An increase in the price of electricity in the NEM and an increase in the frequency and
duration of VoLL events would also change future generation investments, and the
decisions of investors in relation to future generation capacity. For some existing
generation, an increase in electricity prices, and an increase in the frequency and duration
of VoLL events will increase returns to these investments. For other, higher cost,
generation that SR supplants in meeting reserve requirements in the long run, the
standing reserve will have a negative impact on this investment. These changes to the
returns of existing generation may be inefficient results arising from the operation of SR. A
change to the long term investment decisions of participants may not be efficient or lead
to least cost investment decisions.

For new generation investments, an increase in the frequency and duration of VoLL
events and in NEM prices would be associated with a change to generation investment
decisions towards peaking plant.

If SR is used to increase DSP in the NEM, then SR will not always address the issue at
hand in VoLL events, particularly in the case of a local network issue. The use of SR in
these circumstances is an inefficient mechanism to address reliability issues in the NEM.

6.2) ALTERNATIVE MECHANISMS

Alternative mechanisms are available to be used in the NEM to achieve the objectives of
the SR mechanism. The objectives that could be achieved through the use of the SR
mechanism are either to

1. Increase reliability in the NEM, or to

2. Increase the utilization of DSP.

In this context, the alternatives are those that could be used to achieve either of these
objectives.

6.2.1) Alternative Mechanisms to improve reliability

If the intention of the SR mechanism were solely to increase reliability in the NEM, the
most effective mechanism to achieve this would be through an explicit change to the
current reliability setting, expressed by reference to the level of USE. An increase in the
level of VoLL would also be likely to be required in accordance with a tightening of the
reliability standard. However, the emphasis on DSP seems to indicate a broader objective
than reliability alone.
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6.2.2) Alternative Mechanisms to improve use of DSP

Increased DSP in the NEM can be achieved by correcting the market failure associated
with its lack of provision. The SR mechanism is an indirect mechanism to achieve this
objective, providing only a relatively narrow role for DSP to be increased. In addition, the
SR mechanism means that the value of DSP is tied to the VoLL settings of the NEM,
rather than being signalled to the market. A more suitable alternative would be to use a
mechanism that brings DSP into the market to prevent VoLL occurring. Some electricity
customers would be expected to have a valuation of electricity supply less than VoLL, in
which case such customers should have their involvement in the NEM facilitated to
increase efficiency of NEM operation. Alternative mechanisms can increase utilization of
DSP for reliability, particularly load management measures. Demand side mechanisms
that can contribute to effective load management include:

1. Pricing reform of DUOS (and, to a lesser extent, TU0S);

2. Smart metering as price signals will be able to be provided to the demand side
during peak load periods;

3. Load control;

Interruptibility agreements (eg ripple control);

5. Research and trials of DSP to remove concerns as to uncertainty and firmness of
demand side management.

»

Load control mechanisms such as ripple control are not new to Australia, particularly
ripple control in relation to hot water systems. Reliability and network investment are
substantially impacted by the volume of peak demand in the electricity network,
particularly as during offpeak ti mes much of the netwo
shifting demand from peak to off-peak periods, such mechanisms can be effective in
changing peak demand, and improving reliability and efficiency of the electricity network.
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Box 2 Ripple Control in NEM Jurisdictions

Ripple control is an established load control mechanism in NSW, QLD and SA. It is widely used for switching
residential water heating off in peak times and on in off-peak times. Further applications are found in pool pumps,
air conditioning and street lighting. It is also used to signal different electricity tariffs. Ripple control mechanisms
are not as common in the other NEM participants ACT, VIC and TAS. The planned national mandatory roll-out of
smart meters which is scheduled to start at the end of 2008 might have adverse effects on ripple control systems.
The reason is that smart meters will be able to be used for load control and this might make ripple control
redundant. States that do not have ripple control system or are faced with the replacement of its system might
support smart meters rather then ripple control systems.

In NSW, all electricity distributors use ripple control mechanisms. The most common usage is for load control.
Integral Energy, for instance, uses ripple frequency signals to operate off-peak hot water heater and street lighting
systems. Energy Australia is involved in load control trials related to air conditioning and pool pumps. It has been
installing ripple control receivers (e.g. RM1+, RM1P+ and RC5000) for users of its distribution network. Ripple
control is also used by Country Energy which estimates the annual costs of running its ripple control system to
just below $10 million. *®

In Queensland, ENERGEX uses ripple control receivers to control tariffs in most areas excluding the CBD. *®
Further applications are the remote control of curtailable load such as electric hot water. An alternative to ripple
control signals would be local control of curtailable load through e.g. time clocks or light sensors. ENERGEX is
also undertaking the so-c al | ed A Co ol ¥, @Hich is @ erojecttfor isnaall customers and involves air
conditioner direct load control.

In South Australia residential demand management through direct load control has been identified as an
important demand management instrument for ETSA Utilities. ETSA use receivers and relay switches to cycle
large numbers of off-peak water heaters using a ripple control signal carried along the low and medium voltage
distribution network.*®

In Victoria and Tasmania, direct load control based on ripple control is not as common as in QLD, NSW or SA. In
an attempt by Citipower and Powercor to receive an allowance for the expenditure for a roll-out of ripple control
technology in Victoria, the ESC rejected this proposal. * However, the Victorian Government plans a roll-out of a
Mandatory Advanced Metering Infrastructure Program based on smart-meters with remote reading and remote
switching facilities towards the end of 2008. Implications of a nation-wide roll-out of smart meters for ripple control
is discussed in the next section.

New technology, particularly smart metering, offers the opportunity for increased DSP
through more sophisticated load control alternatives. In particular, unlike the mandatory,
automated character of ripple control, smart metering would also facilitate increased
voluntary demand shifting to increase efficiency through price responsiveness in the NEM.

35

http://www.mce.gov.au/assets/documents/mceinternet/Country Energy submission200804171031

10.pdf, p. 7.

% http://www.energex.com.au/upload/technical documents/20050610 134837 1373.pdf
37

http://www.aer.gov.au/content/item.phtm|?itemld=718846&nodeld=f7b367214df8f39abd73dcfcb58
558a4&fn=Issues%20paper%20(April%202008).pdf

38 http://www.efa.com.au/Library/PeakDemandonETSASystem.pdf
%9 http://www.advocacypanel.com.au/documents/Applic57.pdf
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Load management mechanisms can assist reliability by either reducing energy demand or
shifting energy use to different time periods (from peak to off-peak consumption). It is
particularly important to note that alternatives to SR can provide increased DSP utilization
during NEM operation in more diverse market situations than only during VoLL.

A number of other options may be available to be used in the NEM to improve the use of
DSP participation. However, these options do not relate specifically to VoLL events or
reliability. The most prominent of these measures include energy efficiency and tariff
reform (particularly if associated with smart metering).

To the extent that SR is costly, it may be more efficient to use those same resources on
targeting the well understood impediments to more generalized DSP in the energy only
market (a cost of $50m to implement SR has been suggested).

7)  ASSESSMENT OF PAST VOLL EVENTS

7.1) VOLL BY TIME AND LOCATION

Since December 2006, there have been approximately 78 5-minute periods of VoLL, and
several of these have been assessed to identify the primary causes of VoLL and the
potential for SR to be of benefit in these circumstances. There have also been many
additional 5-minute periods for which prices in at least one region have exceeded
$5000/MWh, including many periods approaching VoLL. However, only the periods of
VoLL have been given consideration here, as these are the occasions for which SR would
be invoked.

Historically, the majority of VoLL pricing events are short duration price spikes resulting

from sudden 6stepbd changes i n system condi ti
reclassification of a multiple contingency. This results in very high ramp rate generation

being O6must runoé f othe step changeritwhighdsr typiwadly hgdfot e r
generation bidding at or near the market price cap. As these events are both transient and

do not represent any supply deficit or reliability/security issue, standing reserve is unlikely

to have been utilised.

17 " March 2008

One of the sequences involving VoLL (depicted in Figure 7.2) was the high load period on
17 March 2008, when VoLL in Victoria was reached. This was due to Murray in Snowy
region trading at $9999, uplifted by the MLF, resulting in VoLL in Victoria. This was a
classic example of a period of VoLL, owing to record loads, but was not associated with
any reliability reduction and, in fact, spare capacity existed in Victoria at the time. An
increase in load in the VIC-SA region could only be met by local generation as both
BassLink and Tumut-Murray were constrained. As most generation in the region was
already fully dispatched ramp rate capability in response to changes in system conditions
was limited. In this situation, even small changes in supply demand balance can result in
large price spikes.
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The 5-minute periods immediately before and after the VoLL event had prices well below
VoLL, as shown in Figure 7.1 and Figure 7.3. SR is likely to have alleviated the reserve
shortfalls present i both SA and VIC were in reserve deficit.

In the 5-minute dispatch immediately following the VoLL event, units bidding at below the
market price limit were able to ramp up, changing the marginal generator and reducing the
price to less than VoLL.

Figure 7.171 17-03-2008 4:00PM VIC T Prior to VoLL event

(17-03-2008 4:00PM ]

RRP: $846.68
Demand: 6799 MW

Demand: 3061 MW

RRP: $7500.72
Demand: 10940 MW

[RRP: $1004.42 ]

... |RRP:  $7650.39
Demand: 9715 MW

Demand: 31 MW

[RRF: 55513.52J
=

RRP: $60.16
Demand: 1267 MW
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Figure 7.271 17-03-2008 4:05PM VIC 1 During VoLL event

Report / ,,
to:

(17-03-2008 4:05PM ]

RRP: $553.84
Demand: 6803 MW

RRP:  $1517.59
Demand: 10884 MW

RRP: $9846.09
Demand: 3087 MW

./RRP:  $10000.00 o
Demand: 9705 MW l F o ey I RRP: $9396.78
- e et Demand: 22 MW

RRP: $60.16
Demand: 1277 MW
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Figure 7.31 17-03-2008 4:10PM VIC 1 Post VoLL event

11 ™ October 2007

Figure 7.4 to Figure 7.7 illustrate two successive periods of VoLL pricing in Queensland
due to the reclassification of the double circuit Tarong to Braemar lines, resulting in a step
change in the QLD import limit of approximately 800MW based on the existing SWQ
generation levels. This also forced dispatch of all high ramp rate generation in QLD, some
bidding at the price cap. No loss of consumer load occurred.

This is typical of many historical VoLL pricing events i brief price spikes resulting from
sudden step changes imposed by altered network conditions, yet not representative of
any supply demand imbalance. The QLD regional load was unremarkable and there was
significant spare capacity.

SR is not expected to be used under these conditions.
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