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Summary

The National Electricity Market (NEM) is undergoing significant transition.
Technological developments are impacting on generation and consumption decisions,
a trend which is likely to continue into the foreseeable future.

The Australian Energy Market Commission (AEMC or Commission), the Australian
Energy Market Operator (AEMO) and others are undertaking work to examine the
issues raised by this transition. These projects are looking at what, if any, changes may
be required for efficient generation and consumption of electricity while maintaining
power system security.

It is in this context that the AEMC considered two rule change requests which would
require additional participants to participate in the central dispatch process.
Specifically, the rule change requests sought to alter the way:

. price responsive loads with maximum demand greater than 30 MW, and
. non-intermittent non-scheduled generators with nameplate generation capacity 5
MW or greater

participate in the market by, among other proposed solutions, making it mandatory to
participate in central dispatch processes.

The principle issue raised in the two rule change requests relates to pre-dispatch
demand and price forecasting inaccuracy. In particular, that the behaviour of
non-scheduled generation and price-responsive load cause forecasting inaccuracies
that lead to inefficiencies in the electricity market.

The Commission has decided not to make a rule. The Commission is of the view that
the materiality of the issue raised by the rule change requests is insufficient to warrant
making the proposed changes. The Commission's analysis indicates:

. the proposed changes would only apply to a limited number of generators and
loads, and would have limited impact on forecasting accuracy

. AEMO's demand forecasts are generally accurate at dispatch, and its price
forecasts provide signals to the market to enable participants to plan and adjust
their generation or consumption

. the proposed changes would place considerable costs and obligations on parties
that are not justified by the limited benefits that may accrue

. AEMO has a range of powers to address forecasting issues and maintain system
security, including security issues arising from market participation.

On this basis the Commission has determined that any change to the requirements to
participate in the central dispatch process is not in the long-term interests of consumers
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and will not, or is not likely to, contribute to the achievement of the National Electricity
Objective (NEO) at this time.

Background

In the central dispatch process AEMO balances electricity supply and demand in five
minute intervals. In order to achieve this balance AEMO receives information from
scheduled participants on their generation and consumption intentions, and forecasts
generation and consumption for the remainder of the market.

. Scheduled participants are generally non-intermittent generating units above 30
MW. They are required to submit price/quantity bids specifying their generation
intentions, and must comply with dispatch instructions from AEMO

. Semi-scheduled generators are intermittent generators above 30 MW. AEMO
forecasts their generation via specific wind and solar forecasting models. The
semi-scheduled generators then specify prices for their generation. AEMO can
require these generators to limit their output to a specific level if required

. Non-scheduled generators may be intermittent or non-intermittent and generally
have a nameplate capacity between 5 MW and 30 MW. These generators are not
required to provide information on their generation intentions. AEMO forecasts
the output from this category, and generally does not constrain their generation
output

. Exempt generators are intermittent or non-intermittent generating units that are
less than the threshold 5 MW requirement for registration. These generators do
not participate in central dispatch. AEMO forecasts the generation of this
category, and does not constrain their output. They are not the subject of these
rule change requests.

The 30 MW threshold for registration as a scheduled or semi-scheduled generator is
contained within the National Electricity Rules (NER). The 5 MW threshold for
registration exemption is contained in AEMO generator registration guidelines.

The rule change requests

The AEMC received two related rule change requests, from Snowy Hydro Limited
(Snowy) and ENGIE, which relate to the obligations of market participants to
participate in the AEMO’s central dispatch process.

Snowy's rule change request proposed that price responsive loads over 30MW be
required to participate in central dispatch as scheduled participants. The rule
proponent’s view is that unless all market participants provide AEMO with
information about their supply and demand side intentions, an inefficient price
discovery process could lead to market inefficiencies, including reduced confidence in
pre-dispatch prices, inaccurate reserve forecasting by AEMO, a reduced ability for
AEMO to manage the central dispatch process and an incorrect pricing of financial
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contracts. Snowy proposed that extending the scheduling requirement to price
responsive loads would address these issues.

ENGIE's primary proposal was for non-intermittent non-scheduled generators greater
than 5 MW to be scheduled. ENGIE's alternative proposals were for a new class of
"soft-scheduled" generator to be created requiring these generators to provide
information relating to their generation intentions, and that AEMO develop a process
to estimate demand responsiveness and to provide this information to the market in
the form of proxy bids.

ENGIE considers that all market participants capable of impacting market outcomes
need to be equally obliged to inform the market of their intentions, and that the
significant growth in non-scheduled generation in recent years is having a material
impact on market outcomes, including causing generation inefficiency. ENGIE also
considers that information asymmetries cause AEMO to take a more conservative
approach to managing the security of the power system.

Market participants covered by the rule change requests

In November 2016, there were 96 registered non-scheduled generators with nameplate
generation capacity of SMW or greater in the NEM representing total capacity of
2,872MW. Only a third of these generators are potentially suitable for scheduling. That
is:

. intermittent renewable generators such as wind and solar PV would be
categorised as semi-scheduled generators and are not covered by the rule change
request

. generators that produce electricity as a by-product of an industrial or commercial

process rather than in response to electricity market conditions may not be
suitable for scheduling.

Netting off these categories from total non-scheduled generation leaves 33 generators
representing 771 MW of capacity that are potentially able to be scheduled. This
represents less than 2% of the total registered generation capacity in the NEM. This
breakdown is summarised in the following table.
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Table 1 Breakdown of registered non-scheduled generation with a
capacity of 5SMW or greater, November 2016

Number | Share of total MW Share of total
Total non-scheduled 96 2,872
Of which: intermittent renewable 23 24% 1,268 44%
Of which: industrial process 40 42% 828 29%
Remaining: potential for scheduling 33 33% 771 27%
NEM total 49,091
Remaining as % of NEM total 1.6%

In relation to large loads, there are 36 unscheduled loads with maximum demand
above 30 MW in the NEM. Together they account for approximately 18 per cent of
average total load in the NEM. At a regional level, these loads represent varying
proportions of average regional demand:

. in Tasmania, four loads represent 41 per cent
. in Queensland, 12 loads represent 26 per cent

] 20 loads in New South Wales, Victoria and South Australia represent between 12
and 15 per cent.

Of relevance to the rule change request is whether these loads are "price responsive";
that is, whether they vary their consumption in response to high or low spot market
prices. Not all 36 large loads would be price-responsive in this sense and therefore
subject to Snowy’s proposed rule.

The Commission engaged Ernst and Young to undertake a quantitative analysis to
determine if loads (and non-scheduled) generators are spot price-responsive and if
there is a link between spot price-responsive behaviour and forecasting accuracy. The
conclusions of the study were limited by the unavailability of five minute metering
data for the loads (and generators) studied, but included:

. in the majority of dispatch intervals with large forecast inaccuracy there is no
observable relationship with spot price responsive behaviour

. for some loads (and generators) changes in consumption and generation aligned
with forecast inaccuracy and were linked to spot price responsiveness

. other loads varied their consumption significantly in accordance with industrial
and commercial requirements rather than in response to electricity spot market
pricing.
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Forecasting inaccuracy and causal links to load and non-scheduled generation

The rule change requests claimed large price responsive loads and non-scheduled
generators cause forecasting inaccuracy. To understand the materiality of these claims,
the Commission undertook a detailed analysis of AEMO’s demand and price
forecasting accuracy, and it looked for evidence of causation related to any forecasting
inaccuracy.

In relation to the accuracy of AEMO’s demand and price forecast accuracy, the
Commission found:

. demand forecasts are historically generally accurate at dispatch, which results in
an efficient amount of generation being dispatched

. while AEMO'’s price forecasts are not as accurate as the demand forecasts, this is
to be expected as the price forecasts are a signalling mechanism to allow market
participants to make and adjust their generation and consumption decisions
ahead of dispatch. When spot prices are forecast to be above $300/MWHh there is
generally a market response that leads to actual spot prices being lower than
forecast.

In relation to whether the forecast inaccuracy that does occur was caused by price
responsive loads or non-scheduled generators, the Commission found:

. the actions of non-scheduled generators and large price responsive loads were
clearly not the only or necessarily the primary cause of forecast error and not all
non-scheduled generators or load contribute to forecast inaccuracy, in particular
price error

. in relation to the causes of forecasting inaccuracy, the analysis indicated
contributions from a number of sources, including: the actions of scheduled
generators, in particular in relation to price forecasting; and, general forecasting
issues related to the capabilities of AEMO’s demand forecasting model and the
accuracy of forecasts for intermittent generation and unregistered generation (ie
that below the 5 MW registration threshold)

. as a point of reference, there is approximately 2.8 GW of intermittent
semi-scheduled generation in the NEM, and approaching 6 GW of unregistered
generation below the 5 MW registration threshold. AEMO must forecast the
generation that would be provided by these units. The proposed changes would
not change this

. given the limited number and size of participants captured by the rule change
proposals and the variety of factors contributing to forecast error, it is far from
clear that there would be a material improvement in forecast accuracy if these
participants were scheduled.
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Costs and net benefit assessment

There was limited information provided by stakeholders on the costs of scheduling
and the estimates varied significantly. However the Commission considers that for
loads, whose primary business is not related to electricity, and for smaller generators,
the costs and requirements of scheduling would represent a significant impost.

Requiring non-scheduled generators to be scheduled would impose costs, change
investment incentives, and change business models for these participants, but it would
not necessarily improve demand and price forecasts materially. To the extent that
benefits are uncertain and the costs may be inefficient and flow through to consumer
pricing, the proposed changes will not, or are not likely to, contribute to the
achievement of the NEO.

In relation to loads, while large price responsive loads can affect demand and price
forecast accuracy, the Commission does not consider there is sufficient evidence to
support the case for scheduling these loads at this time. The question of scheduling or
not is different to questions around the information and visibility of these loads to the
system operator.

The NEM is designed to enable, but not to require, loads to be scheduled. To date, most
loads have elected not to be scheduled, which indicates they do not see a business
advantage in doing so. If the opt-in nature of the market design was changed to require
large price responsive loads to be scheduled, loads would have to incur the costs of
establishing and operating communication and telemetry systems for bidding into the
market and receiving dispatch instructions. These costs will vary depending on how
active the load is in the market, but can be material.

Compliance costs may also be significant. In addition to ensuring bids conformed to
requirements, and to the extent that industrial or commercial requirements meant
dispatch instructions could not be followed, then additional costs would be incurred in
AEMO or Australian Energy Regulator (AER) compliance processes. The Commission
recognises that many businesses are already under financial pressure from high energy
costs, and does not consider it reasonable to add additional costs when the benefits that
may accrue from scheduling are uncertain.

On this basis, a decision to require loads to become scheduled will not, or is not likely,
to contribute to the achievement of the NEO, given the costs and impacts on loads are
more certain and therefore, in the Commission's view outweigh the possible benefits
that may accrue from scheduling.

Other issues raised by the rule change proponents

Although the primary focus of the rule change requests was related to market
transparency and the accuracy of the forecasting and dispatch processes, the rule
change proponents raised issues that arise as a consequence of forecasting inaccuracy.
While noting that the materiality of the primary claim is not supported by the analysis
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undertaken, the Commission also considered the consequent issues raised including
issues related to system security and the contracts market.

System security

In relation to system security the rule change proposals stated AEMO could achieve
better reserves forecasting, that it could manage transmission constraint equations
better, and that lower costs for frequency control ancillary services (FCAS) could be
achieved, if large loads and non-scheduled generators were scheduled.

In its submission to the consultation paper AEMO commented that:

“In theory, any increase in the scope of generation covered by the central
dispatch process would improve market efficiency and power system
security, provided the additional generation has the ability to respond to
dispatch instructions. The proposal would not alter existing exemptions
from central dispatch for practical or technical reasons, so the main
consideration is whether the remaining generation affected by the proposal
will be material.l”

Given the Commission’s analysis indicates that the majority of non-scheduled
generation is either intermittent or the by-product of an industrial process, and the
number of large loads that are price responsive is limited, the benefits that may accrue
from scheduling these participants would also be limited.

In its draft rule determination, the Commission recognised that:

. changes in generation and consumption technologies may result in new system
security challenges

. these challenges may require changes to market participation requirements or
processes and the information and data available to the system operator

. a broad mechanism in respect of all generating units of a particular size may not
be the appropriate answer in the absence of knowing what the specific system
security issues are.

The Commission concluded that it did not consider the rule change requests as the
most appropriate method for addressing such issues. No new evidence has been put
forward which alters the Commission’s conclusion.

Further, the Commission noted AEMO has powers to deal with system security issues
that arise from the participants that could be affected by the Snowy and ENGIE rule
change proposals, in particular:

1 AEMO also commented that contingency FCAS would not be affected by the proposed rule, and

regulation FCAS was unlikely to be affected
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. it can impose any terms and conditions it considers reasonably necessary on
participants registering as non-scheduled generation at the time of registration,
under cl. 2.2.3(c) of the National Electricity Rules (NER). This would enable it to
apply specific requirements on certain types of participants, or on certain
technologies (with particular attributes), if it considered this necessary for system
security reasons

. it has power under cl. 3.8.2(e) of the NER to require participants to participate in
central dispatch to the extent necessary to ensure system security. This power can
be exercised in relation to generators or loads.

Since the Commission’s draft determination, AEMO has re-issued its Guide to
Generator Exemptions & Classification of Generating Units.2 The new guidelines
identify particular characteristics of batteries, and set out the registration and
classification approach AEMO will take as a result of those characteristics. In relation
to batteries, AEMO identifies:

. they have extremely fast ramp rates

. they can switch from maximum charge to maximum discharge within one cycle
(Hz)

. their operation cannot be readily forecast.

Given these characteristics, AEMO has indicated that generators with a battery storage
facility with a nameplate rating of more than 5MW but less than 30MW should
consider applying to have their generating units classified as a scheduled generating
unit. If the generator proposes to classify the units as non-scheduled generating units,
then AEMO has indicated it will impose conditions under clauses 2.2.3(c) and 3.8.2(e)
to require planning information, dispatch information, or compliance with dispatch
instructions. Furthermore, AEMO has indicated that batteries with nameplate capacity
of greater than 5SMW should also be registered as a Market Customer and that the load
represented by the battery storage facility will need to be classified as a scheduled load.
To the extent to which other technologies have specific characteristics that create risks
to system security or forecasting accuracy, then these provisions may also be used in
those circumstances.

The Commission also notes emerging system security issues are being considered more
broadly through a range of processes, including in its Frequency Control Frameworks
Review and in AEMO's Future Power Systems Security Program. The AEMC recently
completed the Distribution Market Model study® and made a series of findings and
recommendations including how to further enable the development and integration of
distributed energy services into the NEM. The AEMC and AEMO have been working
closely to consider, develop and implement changes to the market framework to

2 https:/ /www.aemo.com.au/-/media/Files/Electricity /NEM/Participant_Information/
New-Participants/Generator-Exemption-and-Classification-Guide.pdf

3 http:/ /www.aemc.gov.au/ getattachment/ fcde7ff0-bf70-4d3f-bb09-610ecb59556b/ Final-report.aspx
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facilitate the ongoing market transformation while maintaining the security of the
system, and will continue to do so, including in relation to any additional specific
security issues arising as a consequence of forecasting inaccuracy.

The contracts market

The rule change proponents claimed inaccurate price forecasting may impact on the
efficiency of the contracts market. In the Commission's view, market participants value
contracts on the basis of their particular circumstances, their expectations of the
market, and their appetite for risk. Within this broad context the pre-dispatch price
forecasts* are just one of a range of inputs that must be considered in contracting, and
not necessarily the most significant factor.

Recommendations

The Commission recognises the technological change that is occurring is likely to result
in increased amounts of small generation and more responsive loads. In order to
maintain a transparent market with accurate information for participants, the
requirements to participate in central dispatch may also need to change. Any such
change should take account of a broad range of factors and market design options, and
be informed by the outcomes of the reviews and rule change requests that are relevant
to the central dispatch process and are currently underway.

At this time, the Commission considers the costs imposed on participants would
outweigh the limited, if any, benefit that would arise under the proposed rules.

The Commission notes that AEMO’s demand forecasting accuracy results indicate it
has to date managed to adapt its forecasting methods to account for the increased
quantity and proportion of non-scheduled generation in the market, and the actions of
loads. AEMO has regularly refined its forecasting methodology, is pursuing more
information through its new demand side participation guidelines, and has power to
require market participants to participate in the central dispatch process if it considers
such participation is reasonably necessary for adequate system operation and the
maintenance of power system security.

The Commission considers a more preferable course of action is for AEMO to continue
to maintain and improve forecast accuracy by means of its existing powers. To the
extent AEMO considers its powers are inadequate to manage system security issues or
to continue to forecast with reasonable accuracy, the Commission will work closely
with AEMO to examine the issues and develop appropriate mechanisms to ensure it
has the necessary tools to operate the market.

AEMO publishes a range of forecasts. The five minute pre-dispatch demand and price forecast is
available one hour before dispatch, covers the five minute dispatch interval, and is refreshed every
five minutes. The 30 minute pre-dispatch demand and price forecast is available up to 40 hours
before dispatch, covers the 30 minute trading interval, and is refreshed every 30 minutes. These
forecasts are the focus of the rule change requests. AEMO also publishes a series of Projected
Assessment of System Adequacy forecasts, for the short (six days), medium (two years) and long
(10 years) terms.
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In this regard, the Commission notes that the Independent Review into the Future
Security of the National Electricity Market (the Finkel review) recommended AEMO
should publish an independent review of its short term demand forecasting
methodology.® This is consistent with the Commission’s recommendations in its draft
rule determination that AEMO continue to improve its forecasting models and
methodologies, including;:

e addressing the deficiencies identified by the University of Wollongong in the
five minute dispatch neural network model

e assessing whether it can include existing information from the unconstrained
intermittent generation forecast and the large non-scheduled generation
forecast into its demand forecasts

e incorporating additional information from implementation of the Demand
Side Participation Information Guidelines® into its forecasts.

The Commission also recommends that in considering system reserve requirements,
AEMO takes account of the findings of the demand forecast analysis, in particular in
relation to those dispatch intervals where demand forecasting has historically been
most inaccurate.

5 Gee
http:/ /www.environment.gov.au/system/files /resources/1d6b0464-6162-4223-ac08-3395a6b1c7fa
/files/ electricity-market-review-final-report.pdf, recommendation 1.1

6 The Demand Side Participation Information Guidelines enable AEMO to obtain information on
demand side participation from registered participants in the NEM to develop and improve its load
forecasting.
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1 Introduction and Background

The Australian Energy Market Commission considered amendments to the NER
related to the obligations of market participants to participate in the central dispatch
process operated by AEMO. The AEMC received two rule change requests:”

. Snowy Hydro Limited (Snowy) submitted a rule change request on 10 June 2015
related to obligations in respect of loads;® and

. ENGIE submitted a rule change request on 24 December 2015 related to the
obligations of generators who are currently classified as non-scheduled.

Given the two rule change requests raise similar issues, on 21 April 2016, the
Commission published notice that the two rule change requests would be consolidated
and considered together.

1.1 Background

This section sets out an overview of:

. the aspects of the design of the wholesale electricity market relevant to the rule
change requests

. the role of demand forecasting in the wholesale electricity market
. the current rules in relation to scheduled load and generation
. other relevant rule change requests and reviews recently or currently being

considered by the Commission.
1.1.1 The wholesale electricity market

The NEM operates in Queensland, New South Wales, Victoria, Tasmania, South
Australia and the Australian Capital Territory. Electricity is traded through AEMO's
central dispatch process between supply (generators) and demand (consumers).
AEMO is responsible for balancing supply and demand in real-time through the
dispatch process.

7 The two rule change requests and submissions on the consultations published can be found on the
AEMC website at:
http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch

8

The rule change request relates to imposing obligations on market customers with a market load to
become scheduled. For the purposes of this final determination we have referred to market
customers with such loads as “loads”.
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Generation in the NEM

A person who owns, controls or operates a generating system connected to a
transmission or distribution network must register with AEMO as a generator, except
where they meet AEMO's exemption criteria.” Currently, a person with a generating
system with a nameplate capacity rating of less than 5 MW has been exempted by
AEMO from the requirement to become registered. AEMO also considers registration
exemption applications where a generating system is between 5 MW and less than 30
MW, if the generating system exports less than 20 GWh in any 12-month period or
there are extenuating circumstances. In the past, AEMO has also considered
applications for exemption for generators with a nameplate rating of 30MW of above,
but it has recently indicated it will no longer do so.10

Registered generators are classified as either market or non-market generators. A
market generator is one that sells the electricity it produces into the wholesale
electricity market at the spot price.ll A non-market generator is one that sells all the
electricity it produces directly to a local retailer or customer at the generator's
connection point.12 The classification of market or non-market generators is generally
related to settlement of the wholesale market rather than the obligations of the
generator to participate in the central dispatch process.

The classifications that relate to the obligations of a generator to participate in central

dispatch are non-scheduled, semi-scheduled and scheduled. Generally, a generator
is:13

. a scheduled generator where it has a generating unit with a nameplate capacity
rating of 30 MW or more and has the technical capability to participate in the
central dispatch processl4

. a semi-scheduled generator where it has a generating unit with a nameplate
capacity rating of 30 MW or more but has intermittent output such as a wind or
solar farm1?

. a non-scheduled generator where it has a generating unit with a nameplate
capacity rating less than 30 MW or does not have the technical capability to

participate in the central dispatch process.16

9 NER Clause 2.2.1(a) and (c)

10 See: AEMO Guide to Generator Exemptions & Classification of Generating Units,

https:/ /www.aemo.com.au/-/media/Files/Electricity / NEM/Participant_Information/New-Parti
cipants/Generator-Exemption-and-Classification-Guide.pdf.

11 NER, clause 2.2.4

12 NER, clause 2.2.5

13 For the purposes of classification, where a group of generators are connected at a common
connection point the units are aggregated to determine the appropriate classification.
14 NER, clause 2.2.2

15 NER, clause 2.2.7(a)
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Examples of each type of generator classification are shown below in Figure 1.1.

Figure 1.1 Generator classifications in the NEM
Ku
Typical Capability Examples
Less than 5 MW 1 MW backup diesel generator
in a high-rise building
Exempt Less than 30 MW, and annual | 20MMW biomass-fuelled
export less than 30 GWh generator with limited fuel
supplies
Non- Less than 30 MW, all 10MW, all purchased by a
- 1:;1&rke1 purchased locally Customer atthe same connection
Non- .
oint
scheduled = =
Market Between 5 MW and 30 MW, 10MW generator supplying
not purchased locally pool
Non- Intermittent output, greater 150 MW wind farm, all
- et than 30 MW, all purchased purchased under contractto a
Semi- mar locally Local Retatler
scheduled Intermittent output, greater 150 MW wind farm supplying
Market | than30 MW, not purchased P°°1
locally
Non- Greater than 30 MW, all 40 MW hydro station, all
3 o purchased locally purchased under contractto a
Scheduled mar Local Retailer
Market Greater than 30 MW, not 2000 MW power station
purchased locally supplying pool

Under the NER, AEMO may also exercise certain discretion in respect of registration of
generators. For example, a non-scheduled generator may be required to comply with
some or all of the obligations of a scheduled or semi-scheduled generator if AEMO, in
its opinion, determines it is necessary for power system security. Indeed AEMO
indicated in re-issuing its guidelines for the registration and classification of generators
that it may exercise this discretion in respect of certain registration applications.1” The
new guidelines identify particular characteristics of batteries, and set out the
registration and classification approach AEMO intends to take as a result of those
characteristics. In relation to batteries, AEMO identifies:

. they have extremely fast ramp rates

. they can switch from maximum charge to maximum discharge within one cycle
(Hz)

. their operation cannot be readily forecast.

Given these characteristics, AEMO has indicated that generators with a battery storage
facility with a nameplate rating of more than 5SMW but less than 30MW should
consider applying to have their generating units classified as a scheduled generating
unit. If the generator proposes to classify its generating unit as a non-scheduled

16 NER, clause 2.2.3

17 https:/ /www.aemo.com.au/-/media/Files/Electricity /NEM/Participant_Information

/New-Participants/Generator-Exemption-and-Classification-Guide.pdf.
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generating unit, then AEMO has indicated it will impose conditions under clauses
2.2.3(c) and 3.8.2(e) to require planning information, dispatch information, or
compliance with dispatch instructions. Furthermore, AEMO has indicated that
batteries with a nameplate capacity of 5SMW or greater should also be registered as a
Market Customer and that the load represented by the battery storage facility will also
need to be classified as a scheduled load. To the extent to which other technologies
have specific characteristics that create risks to system security or forecasting accuracy,
then these provisions may also be used in those circumstances.

Loads in the NEM

Most consumers in the NEM do not buy electricity directly from the spot market. They
contract with a retailer and the retailer purchases electricity on their behalf in the
wholesale electricity market. For many of these customers, the price they pay for
electricity does not reflect the actual spot prices that the retailer paid for the electricity
but rather reflects the retail tariff in the customer's retail contract. These retail tariffs
would take into account not only the wholesale electricity costs but also costs incurred
by the retailer in managing the spot market risk, the costs of its business, retail profit
margin as well as costs passed-through related to network and environmental policy
costs. That said, it may be the case that the customer (usually a very large customer), as
part of its retail contract, has contracted for some direct exposure to the spot price.

In addition to customers who contract with a retailer to purchase electricity, there are
also customers who purchase electricity directly from the wholesale electricity market.
These customers are market customers and their loads are market loads. Market loads
may either be scheduled or non-scheduled under the current provisions of the NER.
The choice of being scheduled or non-scheduled generally lies with the market
customer, although as noted AEMO has indicated it will now require battery storage
facilities with a nameplate rating of 5SMW or more to be registered as a scheduled load.
If a load becomes scheduled, it will be required to participate in AEMO's central
dispatch process.

A load also generally operates as "normally-on" or "normally-off'18 . A "normally-on"
load is one where the customer generally operates and consumes electricity, unless or
until some event occurs. For example, during a high spot price event, a "normally-on"
load may reduce its demand by turning all or part of its load off. A "normally-off" load
is one that generally does not consume electricity, unless or until some event occurs.
For example, during a low spot price event, a "normally-off" load may increase its
demand by turning on.

18 Normally on and normally off are terms defined in Chapter 10, Glossary of the NER

4 Non-scheduled generation and load in central dispatch



The central dispatch process

In the NEM, the settlement price is based on the average of six five-minute dispatch
interval prices over the 30-minute trading interval.1? Market participants that
participate in AEMO's central dispatch process include scheduled and semi-scheduled
generators, scheduled load and scheduled network service providers. Each participant
is required to submit initial price/quantity bids for each of the 30-minute trading
intervals to AEMO by 12:30 pm the day before the trading day.20

The bids specify the quantities at which each participant is willing to supply or
consume electricity at nominated prices. For scheduled generators, bids specify the
prices and the corresponding quantities that the generator is willing to supply. For
scheduled loads, the bids specify the prices and corresponding quantities that the load
is willing to pay and consume. The bids submitted may reflect conditions under which
the load will turn on, generally, when the prices are low, or turn off, generally, when
the prices are high.

Bids can contain up to ten price bands, with each band representing an incremental
quantity of supply or demand. Although a scheduled participant has to put its initial
bids in the day before the trading day, a scheduled participant has the ability to submit
a rebid. Rebidding can be undertaken at any time following the submission of the
initial bid up until the relevant five-minute dispatch interval.

AEMO uses information contained in all of the individual bids to create a bid stack
representing the known supply and demand intentions of scheduled participants.
AEMO also prepares a demand forecast which forecasts the demand and supply of all
participants who are not scheduled. Once the bid stack has been created and demand
forecast, AEMO uses the information to dispatch generators or loads every
five-minutes to balance the supply and demand of the electricity market in real-time.

The price at which the generator or load is dispatched (the dispatch price) is calculated
by reference to the bid submitted by the marginal or last market participant dispatched
to balance supply and demand. In the NEM, each of the five regions has its own
regional spot price that is determined based on the supply and demand conditions in
that region.

1.1.2 Demand forecasting in the NEM

In balancing supply and demand in the NEM, given the majority of demand is
non-scheduled, AEMO must forecast the amount of electricity demand that will occur
in the market for each of the trading intervals. Accurate forecasting of electricity

19 The AEMC is currently considering a rule change request to introduce a five-minute trading

interval. See AEMC website at :http:/ /www.aemc.gov.au/Rule-Changes/Five-Minute-Settlement

20 Generators submit offers and load submit bids to AEMO. Both generators and loads are able to

change their initial offers by rebidding. For the sake of simplicity, throughout this paper both offers
and bids are simply referred to as bids.
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demand is an important feature of an efficient market. Market participants may also
use the demand forecast information prepared by AEMO in making business or
process decisions and therefore the accuracy of this demand forecast may play an
important role in achieving efficient market outcomes:

. AEMO may use demand forecasts to inform its operational decisions and
processes relating to:

—  the process by which the quantity and price of electricity generation or
scheduled load is dispatched

—  the requirements for FCAS21

—  reserve capacity mechanisms such as procuring services through the
Reliability and Emergency Reserve Trader (RERT) procedures?2

. other energy market stakeholders may use demand forecasts to inform aspects of
their decision-making that relates to, for example, generation levels, consumption
levels, network planning and regulatory purposes.

Pre-dispatch schedule

AEMO creates a variety of forecasts for electricity demand in the NEM which are used
for different purposes. One forecast of electricity demand prepared and published by
AEMO is the pre-dispatch schedule. The pre-dispatch schedule is required to be
published by AEMO under the NER.23

The pre-dispatch schedule examines the scheduled and semi-scheduled generation,
scheduled load and projected demand for all trading intervals (30-minute period)
covering the period from the current trading interval up to and including the last
trading interval for which participants have provided bids. This schedule includes a
number of studies with a range of different forecast demands. In addition to the other
requirements in the NER related to the pre-dispatch schedule, AEMO is also required
to publish the aggregated MW allowance (if any) made for generation from
non-scheduled generation in relation to, among other things, the most probable peak
power system load and aggregate generating plant availability.

The pre-dispatch schedule attempts to maximise the value of spot market trading
within each trading interval of the pre-dispatch schedule. Maximum trading value is
achieved by minimising the cost of meeting forecast regional demand, subject to

21 AEMO manages key technical characteristics of the power system, such as frequency and voltage,

through ancillary services which it purchases from market participants.
22 Clause 3.20.2 of the NER provides that AEMO must take all reasonable actions to ensure reliability
of supply and, where practicable, take all reasonable actions to maintain power system security by

negotiating and entering into contracts to secure the availability of reserves under reserve contracts
(known as RERT).

23 See NER section 3.8.20.
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various constraints considered by AEMO in its central dispatch process (for example,
transmission capacity constraints).

In forecasting demand, AEMO uses the most probable energy demand for a particular
trading interval based on half-hourly historical metering records of as-generated
demand which includes the electricity consumed by "normally-on" scheduled loads,
among other things. AEMO then reduces the demand forecast by the quantity of the
scheduled load.

The pre-dispatch schedule does not specifically take into account any historic or
projected increases or decreases in demand that may result from a non-scheduled load
or generator which is price-responsive to a high or low price event. As a result, the
pre-dispatch schedule does not necessarily reflect the true intentions of market
participants. This may result in a difference between the pre-dispatch supply and
demand conditions and the actual supply and demand conditions. However, because a
range of different demand forecasts are used, market participants can take their own
view on likely outcomes.

AEMO updates and publishes the pre-dispatch schedule to provide market
participants with up-to-date information. The primary purposes of the pre-dispatch
schedule are to:24

. provide wholesale market participants with sufficient information for them to
make informed and timely business decisions relating to the operation of the
scheduled generation and load

. provide AEMO with sufficient information to assist them in maintaining the
power system in a reliable and secure operating state in accordance with the
NER.

Demand forecasts

In both dispatch and pre-dispatch processes, AEMO forecasts the amount of demand
that is likely to occur in the market for each of the trading intervals. The demand
forecast includes both unscheduled load and non-scheduled generation.
Non-scheduled generation acts as a reduction in the demand forecast as it reduces the
supply that must be met by scheduled generation.

In pre-dispatch, the demand forecast is for each half-hourly trading interval, and is
based on historical profiles of average actual demand and is adjusted by AEMO to suit
forecast conditions. The major factors considered by AEMO's pre-dispatch demand
forecast include temperature, weather season, week day/weekend, and unusual

24 AEMO, Pre-dispatch process description, July 2010, p.6
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conditions, for example, public holidays.?> In dispatch, the forecast demand at the end
of each dispatch interval is based on the actual measured demand at the start of the
dispatch interval plus a forecast demand change over the 5-minute interval.26 Neither
demand forecast explicitly takes into account price responsiveness of non-scheduled
generators or loads.

Forecasts of semi-scheduled generators

A semi-scheduled generator must submit bids to AEMO which may contain up to 10
price bands and must specify for each of the trading intervals an incremental MW
amount of each price band and the ramp up and down rates. In practice, this generally
results in a semi-scheduled generator being able to sell all of the electricity it produces
into the wholesale market except in the case where AEMO constrains a semi-scheduled
generator for system security reasons.

Given the intermittent nature of semi-scheduled generation, AEMO is required to
prepare forecasts of all the available capacity of semi-scheduled generators. AEMO
prepares the unconstrained intermittent generation forecast (UIGF). The UIGF is used
in dispatch, 5-minute pre-dispatch, the pre-dispatch schedules and the projected
assessment of system adequacy to estimate the quantity of electricity that will be
produced by semi-scheduled generators in each dispatch interval.2’

AEMO has developed different models for wind and solar generation:

. Australian wind energy forecasting system: produces wind generation forecasts
for all semi-scheduled and non-scheduled wind generators in the NEM

. Australian solar energy forecasting system: provides forecasts for large solar
power stations and small-scale PV systems covering forecasting timeframes from
five minutes to two years.

The UIGF (which is comprised of the Australian wind energy forecast and the
Australian solar energy forecast) is used in central dispatch to determine whether an
upper-limit needs to be placed on the semi-scheduled generating unit's calculated
dispatch level.

25 For details about AEMO's pre-dispatch forecasting methodology, see Power System Operating
Procedures - Load Forecasting at:
http:/ /www.aemo.com.au/ Electricity / Policies-and-Procedures/System-Operating-Procedures.
26 For details about AEMO's dispatch forecasting methodology see Five Minute Electricity Demand
Forecasting Neural Network Model Documentation at:
http:/ /www.aemo.com.au/ Electricity / Policies-and-Procedurres/Forecasting.
27

The UIGF includes forecasts for semi-scheduled and non-scheduled wind farms and solar
generators. It is only the semi-scheduled component of this forecast that is used in dispatch.
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1.1.3  Current rule requirements for scheduled loads

Currently, upon request by a market customer, and the market customer having
adequate communication and/or telemetry systems to support dispatch instructions,
AEMO must classify the market load as a scheduled load.28

If a market load is classified as a scheduled load, the market customer in respect of that
load must submit bids in accordance with Chapter 3 of the NER2? and must comply
with AEMO's dispatch instructions.30

A market customer must, in respect of its scheduled load, adhere to the following
requirements or obligations, among others, in relation to its bids submitted as part of
AEMO's central dispatch process:

. must specify whether the load is "normally-on" or "normally-off"

. may contain up to ten price bands

. must specify for each of the 48 trading intervals (30-minute intervals) in the
trading day:

— anincremental MW amount for each price band specified in the dispatch
bid

— anup ramp rate and a down ramp rate

. prices associated with each band which must increase monotonically with an
increase in available MWs.31

A market customer must, in respect of its scheduled loads, also comply with the other
requirements and obligations set out in the NER related to participation in the central
dispatch process. This includes but is not limited to, compliance with the bidding in
good faith provisions and the information provision requirements needed to allow
AEMO to prepare the short and medium term projected assessment of system
adequacy.

28 NER, clause 2.3.4(e)
29 NER, clause 2.3.4 (f)
30 NER, clause 2.3.4(g)
31 NER, rule3.8.7
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1.1.4 Recent and current rule change requests and review

The Commission has recently or is currently considering several rule change requests
or reviews related to the Snowy/ENGIE rule change requests.

AEMC related work

. Five minute settlement: The Commission recently published a draft
determination to reduce the time interval for settlement from 30 minutes to five
minutes, in order to align with the dispatch interval.32 The rule change
proponent, Sun Metals Corporation Pty Ltd, submitted that the difference in the
dispatch and settlement intervals leads to inefficiencies in the operation and
generation mix of the market. It stated that this provides incentives for
generators to withdraw capacity to influence price outcomes and impedes some
categories of participants from entering the market.33 The proposed solution in
this rule change request represents a material shift in the operation of the
wholesale electricity market; however, the outcome of the Snowy/ENGIE rule
change request, although related is not tied to the outcome of the five minute
settlement rule change request, and vice versa. In particular, whereas the
non-scheduled generation and load rule change is about participation in central
dispatch, the five minute settlement rule change relates to more accurate pricing
and settlement irrespective of who participates in central dispatch.

. System security market frameworks review: The AEMC concluded its review on
27 June 2017 and made nine recommendations for changes to market and
regulatory frameworks to support the shift towards new forms of generation
while maintaining system security.34

. Distribution market model: The AEMC initiated a project to explore how the
operation and regulation of electricity distribution networks may need to change
in the future to accommodate an increased uptake of distributed energy
resources. The final report which was released on 22 August 2017 made a series
of findings which are considered pre-conditions for the development of
distribution level markets. Specifically, the report:

—  sets out the key characteristics and enablers for a future where investment
in and operation of distributed energy resources is optimised to the
greatest extent possible

—  identifies and assesses the barriers (if any) to these enablers

32 gee http:/ /www.aemc.gov.au/Rule-Changes/Five-Minute-Settlement
33 See AEMC website: http:/ /www.aemc.gov.au/Rule-Changes/Five-Minute-Settlement

34 See AEMC website:
http:/ /www.aemc.gov.au/Markets-Reviews-Advice/System-Security-Market-Frameworks-Revie
w
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—  sets out a number of findings of short-term actions that can be taken to
advance the development of distribution systems and more readily
incorporate distributed energy resources into the market.3

. Coordination of generation and transmission investment: The AEMC is
required, pursuant to a request from the COAG Energy Council to undertake a
biennial reporting regime on a set of drivers that could impact on future
transmission and generation investment in the NEM. The drivers include
government policy, technological developments and new business models and
the variance in demand forecasts. The stage one report on drivers that impact
new investment in generation and electricity transmission networks was
completed in July 2017. Stage two of the review is considering issues related to
the coordination of transmission and generation investment in more detail, and
will also be useful towards implementing recommendations by the Finkel Panel

to support better coordination in transmission planning.3¢
AEMO related work

In addition to the work being undertaken by the AEMC, AEMO is undertaking several
pieces of work related to the issues raised in the rule change requests:

. Future Power System Security program: AEMO has established a program of
work to assess and address the technical impacts that are likely to emerge as the
NEM generation mix continues to change and consumers become increasingly
active in how their demand is met. The Future Power System Security program
seeks to identify opportunities and challenges to power system security and
stability that could arise in the long-term and promote solutions as soon as
practicable where appropriate.3” One area that is being examined by AEMO as
part of this work program is related to the visibility of distributed energy
resources which relates, among other things, to generation that is 5 MW and less.
AEMO published a paper on this in January 2017.38

. Demand side participation guidelines: AEMO has prepared and is now
implementing the demand side participation guidelines. These guidelines
indicate the information that registered participants must provide to AEMO to
assist AEMO in its development of electricity load forecasts. The objective of

35 gee AEMC website:
http:/ /www.aemc.gov.au/Markets-Reviews-Advice/ Distribution-Market-Model

36 See AEMC website: http:/ /www.aemc.gov.au/Markets-Reviews-Advice/
Reporting-on-drivers-of-change-that-impact-transmission

37 See https:/ /www.aemo.com.au/Electricity / National-Electricity-Market
-NEM/ Security-and-reliability

38 See AEMO website: https:/ /www.aemo.com.au/-/media/Files/Electricity
/NEM/Security_and_Reliability / Reports/ AEMO-FPSS-program----Visibility-of-DER.pdf

Introduction and Background 11


http://www.aemc.gov.au/Markets-Reviews-Advice/

these guidelines is to provide AEMO with additional information to further
develop and improve its current load forecasting.3?

Independent review into the future security of the National Electricity Market

On 7 October 2016, COAG Energy Ministers agreed to an independent review of the
NEM, led by Chief Scientist, Dr Alan Finkel, to take stock of its current security and
reliability and to provide advice to governments on a coordinated, national reform
blueprint. The national reform blueprint outlines national policy, legislative,
governance and rule change requests to maintain the security, reliability, affordability
and sustainability of the NEM. The final report for this review was provided to COAG
on 9 June 2017. 49 of the 50 recommendations made have been agreed by the COAG
Energy Council and work is underway to implement those recommendations.

39 See AEMO website: https:/ /www.aemo.com.au/ Electricity /National-Electricity-Market-NEM
/Planning-and-forecasting/Demand-Side-Participation-Information-Guidelines
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2 The rule change requests

This chapter provides detail on the Snowy and ENGIE rule change requests including
the rationale for the rule change requests, the proposed changes to the rules and the
expected costs and benefits as set out by the rule change proponents.

2.1 Snowy rule change request

2.1.1  Overview of the proposed rule

Snowy's rule change request included a proposed rule (that provides for amendments
to clause 2.3.4 of the NER) which would:

. require a market customer to classify its market load as a scheduled load if it is 30
MW or greater and that market load varies, or may vary, its demand in response
to changes in the spot price of electricity40

. allow a market customer to request AEMO to classify its market load as
scheduled even if the load is less than 30 MW or if the load does not vary its
demand in response to changes in the spot price of electricity

. require a market customer whose market load has been classified as a scheduled
load to submit bid and offer validation data to AEMO41

. require a market customer whose market load is scheduled to have adequate
communications and/ or telemetry to support the issuing of dispatch instructions
and the audit of responses

. require a market customer to submit dispatch bids in respect of scheduled loads
in accordance with Chapter 3 of the NER.

2.1.2 Rationale for the proposed rule

In its rule change request, Snowy provided its rationale for the proposed changes to
the NER. Snowy indicated that the main impetus for its rule change request was to
improve the efficiency of the price discovery as part of central dispatch and associated
processes.

40 It should be noted that a market load may either be spot market exposed or may have a retail
contract where they are not exposed directly to the spot price. Generally those loads that are
exposed directly to the spot market (rather than having a retail contract) may be price-responsive in
the sense contemplated in the rule change request.

41

The bid and offer validation data is the standard data requirements for the verification and
compilation of dispatch bids and dispatch offers for the trading day schedule.
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In the rule change request, Snowy considered that access to information about supply
and demand side intentions underpin the efficient price discovery process but at
present only scheduled participants, usually scheduled and semi-scheduled generators
only, provide this information to AEMO when submitting bids. Therefore, the majority
of demand, which is currently unscheduled, does not provide information on its
intentions to the market.

Snowy provided that the different treatment between scheduled and non-scheduled
participants leads to material inefficiencies in the price setting process, including:

. reduction in confidence in pre-dispatch prices: pre-dispatch prices reflect the
supply and consumption intentions of scheduled market participants and
demand forecasts prepared by AEMO. However, given that price sensitive loads
can change their consumption without informing the market, the pre-dispatch
price does not reflect this possible change in demand42

. inaccurate reserve forecasting by AEMO: unscheduled loads may impact
AEMO's function of ensuring adequate reserves for the reliable supply of
electricity. This is because AEMO is not aware of when unscheduled loads may
reduce demand and hence, AEMO has to forecast its reserve requirements
without any information regarding how unscheduled load will behave#3

. impedes AEMO's ability to manage the central dispatch process: unscheduled
loads impact on the central dispatch process as they reduce the effectiveness of
AEMO's transmission constraint equations which set the operational boundaries
for secure and reliable system operations44

. incorrect pricing of financial contracts:*> unscheduled loads result in incorrect
pricing of financial contracts in both the short- and long-term. In the short-term,
day ahead outage cover could be incorrectly priced. The pricing error is caused
by high pre-dispatch forecast prices but lower actual spot prices when demand
management is not taken into account in the pre-dispatch price. In relation to
long-term financial contracts, prices do not accurately reflect underlying supply
and demand conditions and therefore, may impact new entrant timing
decisions.46

42 Snowy rule change request, pp. 7 & 8

43 Snowy rule change request, pp. 8 & 9

44 Snowy rule change request, p. 9

45 A contract is generally entered into between market participants to manage their exposure to the
spot market. These contracts are settled by reference to the spot price in the region where the
parties generate or consume electricity. Contracts are either bi-lateral contracts negotiated between
the parties or exchange traded. Common forms of contracts include swaps, cap contracts and
baseload futures.

46

Snowy rule change request, pp. 9 & 10.
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Snowy indicated that the proposed rule would improve transparency in the NEM
resulting in more confidence that the price signals from AEMO's central dispatch
process reflect the actual underlying supply and demand conditions.

2.1.3 Snowy's National Electricity Objective assessment

Snowy argued that the rule change request would contribute to the achievement of the
NEO as a result of:

. more efficient operations: more predictable prices will improve spot market
operations#”
. more accurate forecasting of reserve requirements and more efficient

management of the central dispatch process: more accurate forecasting of
reserve requirements helps AEMO maintain a reliable and secure system.
Further, the proposed rule would mean AEMO could rely on scheduled bids,
from generators and loads, to more accurately forecast:

—  loading on interconnectors
—  the expected loading for each scheduled generating unit
—  to fulfil its general system security and reliability obligations48

. more efficient pricing of financial products in the contract markets: the
prospect of asymmetric or non-transparent information available only to some
market participants has an adverse impact on market liquidity and contracts
would incorporate a higher risk premium to factor in increased risk. In the long
term, spot and contract prices which are reflective of underlying supply and
demand conditions will help inform efficient investment of capital in the
system.4?

2.1.4 Expected costs, benefits and impacts of proposed rule

Snowy indicated that the following entities may be impacted as a result of the rule
change request:

. generators: the proposed rule would improve the allocation of scarce resources

. financial intermediaries: would be better able to price contracts with more
accurate forecasts of supply and demand

. consumers: would be able to make more informed consumption decisions
47 Snowy rule change request, pp. 12 & 13

48 Snowy rule change request, p. 14

49

Snowy rule change request, p.15
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. AER: the proposed rule would remove administrative costs in investigating price
spikes or price floors caused by sudden changes in non-scheduled demand.

Snowy provided that the expected costs for the impacted market loads associated with
implementing the proposed rule would be the result of:

. setting up communication channels to send telemetered (4 second) consumption
information to AEMO and receive dispatch targets

. setting up a trading platform to allow submitting of bids.

Snowy indicated that it is inherently difficult to quantify the impact of unscheduled
load on the efficiency of the price-setting process, AEMO's functions to maintain a
reliable and secure power system, and the incorrect pricing of financial contracts. That
said, the qualitative assessment of how the proposed rule would better contribute to
the NEO suggested there would be significant net benefits from the proposed rule
resulting from an improved and efficient price discovery process.>0

2.2 ENGIE rule change request

ENGIE in its rule change request described, in general terms, three options for
addressing the issues raised in the request.

2.2.1 Rationale for the rule change request

ENGIE considered that the ongoing success of the wholesale electricity market relies
upon the ability of market participants to reasonably anticipate and respond to
dynamic changes in the market. ENGIE considered that for this to be achieved all
participants capable of impacting market outcomes need to be equally obliged to
inform the market of their intentions.5!

ENGIE considered that due to significant growth in the amount of non-scheduled
generation in the market in recent years (and forecast further growth) non-scheduled
generation is having a significant impact on market outcomes. Furthermore, because
non-scheduled generators are not required to inform the market of their intentions,
other generators' ability to respond to changes in their generation is limited. This in
turn leads to inefficiencies in market outcomes since the most cost effective response
can be impaired due to inadequate information.>2

In addition to inefficient market outcomes, ENGIE considered that information
asymmetries limit AEMO's ability to monitor and maintain the security of the power
system, as key pieces of information are unavailable. ENGIE considered that where
information is incomplete, AEMO needs to take a more conservative approach to

50 Snowy rule change request, p. 15

51 ENGIE, rule change request, p.2
52 ENGIE, rule change request, p.2
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managing the security of the power system and this contributes to inefficient asset
utilisation and market outcomes.?3

ENGIE therefore considered changes to the NER are necessary to oblige
non-intermittent non-scheduled generators to inform the market of their intentions.>*

ENGIE submitted the following figure as evidence of the overall increase to date, and
forecast continued increase in non-scheduled generation. ENGIE noted that while
small wind farms and solar photovoltaic (PV) installations have contributed to this
growth, the growth is not limited to such intermittent generation.>®

Figure 2.1 Forecast generation from non-scheduled sources
200
180 Non scheduled
generation
(including solar
180 PV)
F-
2
170
Scheduled
150 generation
150
vl 1 A 2 . 1 Ab At
1@.@' & & c\f":\ ﬁ\?’ﬂb ﬂEgE’n qé\?ﬁ &

Source: ENGIE, rule change request, p3. Sourced from AEMO National Electricity Report 2014

2.2.2 Proposed changes

ENGIE proposed three options to address the issues identified in its rule change
request, and considered that one or a combination of the three options could be
implemented to address the issues. Each of the proposed options is summarised below.

Option one - threshold reduction

ENGIE considered that the ideal solution to the issues identified would be to reduce
the threshold at which controllable generators are required to be scheduled from 30

MW to 5 MW.%¢ By requiring generators above 5 MW to be scheduled, and therefore

53 ENGIE, rule change request, p. 2
54 ENGIE, rule change request, p.2
55 ENGIE, rule change request, p.3

56 ENGIE proposed that wind generators would not be subject to the proposed threshold reduction.
However, ENGIE did not propose any changes to the threshold for intermittent generators to be
classified as semi-scheduled generators and due to technical constraints these generators may not
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bid into the central dispatch process and follow dispatch instructions, ENGIE
considered that the information asymmetries that currently exist would be reduced.>?

ENGIE proposed that the 5 MW threshold should apply to all new non-intermittent
generators registered after the final rule is made.>8 Existing non-intermittent
non-scheduled generators registered with AEMO that are capable of being scheduled
would be required to become scheduled generators by a nominated time.>® ENGIE did
not propose any changes to the requirements for intermittent generation.®0

Option two - soft-scheduled

The second option in the rule change request was to introduce a new participant
category - a soft-scheduled generator. Soft-scheduled generators would be required to
provide AEMO with information of their expected generation profiles but would not
be required to meet the full bidding requirements or follow dispatch instructions.61

Under the proposed model of a soft-scheduled generator, each soft-scheduled
generator would indicate to AEMO whether it is price responsive or non-price
responsive. This classification would depend on whether the generator changes its
generation output in response to changes in the electricity spot price. ENGIE proposed
that:62

. price responsive soft-scheduled generators would provide information on
generation price-quantity response bands (up to ten bands) for the upcoming
pre-dispatch period, and be allowed to update their band data up to one hour
before actual dispatch

. non-price responsive soft-scheduled generators would provide their expected
generation profiles for each 30-minute interval in the upcoming pre-dispatch
period, and may update this information up to one hour before actual dispatch.

ENGIE proposed that AEMO take into account price responsive soft-scheduled
generators' generation profiles in the same way as scheduled generators' profiles in the

be capable of being scheduled. Therefore, the Commission's explanation of the rule change request
assumes the proposed rule change would not apply to other forms of intermittent generation.

57 ENGIE, rule change request, p. 5

58 ENGIE, rule change request, p. 5

59 ENGIE does not set out how it would be determined that a generator is capable of being scheduled
or set out a time by which these currently registered non-scheduled generators would have to
become scheduled.

60 ENGIE, rule change request, p. 11

61 ENGIE, rule change request, p. 6

62

ENGIE, rule change request, p.7
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pre-dispatch and dispatch process.®3 Non-price responsive generators' generation
profiles would be incorporated into the pre-dispatch and dispatch demand forecasts.t4

ENGIE did not propose that soft-scheduled generators be required to follow dispatch
instructions. However, ENGIE considered it important to have a reasonable
compliance obligation in place to require soft-scheduled generators take measures to
run their generation consistent with the information provided to AEMO. Therefore, the
rule change request proposed that soft-scheduled generators be required to provide a
report each month to the AER and AEMO comparing their forecast and actual
generation. ENGIE also proposed that new rules be introduced to set tolerance limits
on non-conformance with their generation profiles.®>

Option three - AEMO proxy bids

As a third option, ENGIE proposed that AEMO develops a new process to incorporate
price responsiveness of non-scheduled generators into the demand forecast. This
would involve AEMO, through existing real-time measures of demand at all
connection points, correlated with five-minute regional prices, preparing proxy price
and quantity bids to represent the expected aggregate price response of non-scheduled
generators.

ENGIE considered that a benefit of the proxy bid solution is that it could apply to all
non-scheduled generators, including those less than 5 MW, and also to all unscheduled
loads.66

Expected costs, benefits and impacts of the proposed rule

ENGIE's high level cost estimates of each of its proposed options in respect of
non-scheduled generators and AEMO are set out in Table 2.1.

63 Under this proposal, soft-scheduled generators would not be subject to network constraints.
64 ENGIE, rule change request, p.7

65 ENGIE, rule change request, p.8

66

ENGIE, rule change request, p.5
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Table 2.1

ENGIE's estimated costs

Option 1 Option 2 Option 3
Cost for each price non-price
non-scheduled responsive responsive
generator
Communications $10,000 $5,000 $5,000 N/A
platform (one-time) (one-time) (one-time)
establishment
Internal resources $3,000 (one-time) $1,500 $750 N/A
to establish policies (one-time) (one-time)
and procedures
Prepare and submit | $7,500 to $37,500 $7,500 per $3,700 per N/A
bids. Respond to per annum annum annum
dispatch (on-going) (on-going) (on-going)
instructions under
option one
Total cost for $13,000 $6,500 $5,750 N/A
each (one-time) (one-time) (one-time)
non-scheduled
generator $7,500 to $7,500 per $3,700 per

$37,500 per annum annum
annum (on-going) (on-going)
(on-going)

Cost to AEMO small increase $40,000 (one-time) $160,000 (one

time)

$80,000 per
annum (on-going)

Source: ENGIE rule change request, p. 11

ENGIE noted that like many initiatives to improve market efficiency and effectiveness,
the benefits that are expected to arise from the proposed change to the NER are
difficult to quantify accurately. ENGIE considered that the key benefits would

include:67

. AEMO will be able to include the expected dispatch changes from price
responsive non-scheduled generators in the NEM dispatch engine, thus reducing

the likelihood of inefficient dispatch of scheduled generating units

. the accuracy of the pre-dispatch forecasts will be improved by the inclusion of
information regarding non-scheduled generator intentions. This will contribute
to increase confidence in the accuracy of the pre-dispatch forecast by scheduled
generators which will lead to:

20 Non-scheduled generation and load in central dispatch




—  improved dispatch efficiency: as scheduled generators will have more
time to prepare and make changes in generation. For example, when a
price spike is forecast 24 hours in advance and is believable some peaking
gas generators might make arrangements for gas supply and transport,
based on the pre-dispatch forecast schedule

—  improved investment certainty: generators will have increased confidence
that difficult to predict price shocks, based on a lack of information
transparency, will not arise. Such risks can cause participants to run at a
loss which may harm the long-term financial viability and deter
investment. Where investment is sub-optimal it can interfere with least cost
delivery of electricity to consumers. For instance, longer-term impacts on
the efficient plant mix will increase the costs of electricity to consumers

—  improved contract pricing: improved information will promote accurately
priced contracts, for example, caps. Alternatively, contract prices may be
inflated to manage the unexpected and difficult to predict impacts of
non-scheduled generation. Better information reduces this source of
inefficiency and risk. Inefficiently priced contracts harm retail markets and
impact retail competition.

ENGIE considered that whilst difficult to quantify, the likely magnitude of these
benefits would be greater than the costs described above by a considerable margin.®8

2.3 The rule making process to date

On 5 November 2015, the AEMC published a notice that it commenced the rule making
process for the Snowy rule change request, as well as a consultation paper on the issues
raised by the rule change request.®® The Commission received 13 submissions on the
rule change request as part of the first round of consultation. Where appropriate, issues
raised by stakeholders in their submission are addressed throughout this final rule
determination. A summary of issues that have not been explicitly addressed in this
final rule determination, and the Commission's response to them, is provided in
Appendix A.

On 21 April 2016, the AEMC published a notice that it commenced the rule making
process for the ENGIE rule change request, as well as a consultation paper on the
issues raised by the rule change request. In addition, the Commission published notice
that it consolidated the Snowy rule change request with the ENGIE rule change
request.”0 The Commission received 14 submissions on this rule change request.
Similarly to submissions received on the Snowy rule change request, issues raised by

67
68

ENGIE, rule change request, p. 13

ENGIE, rule change request, p.14

69 This notice was published under section 95 of the National Electricity Market (NEL))
70 This notice was published under section 93(1)(a) of the NEL.
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stakeholders in their submission, where appropriate, are addressed throughout this
final rule determination. A summary of issues that have not been explicitly addressed
in this final rule determination, and the Commission's response to them, is provided in
Appendix B.

On 20 June 2017, the AEMC published a draft determination to not make a rule. The
Commission received fourteen submissions on the draft determination. The issues
raised in these submissions are largely addressed within the final rule determination.
A summary of issues that have not been explicitly addressed in this final rule
determination, and the Commission's response to them, is provided in Appendix C.
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3 Final rule determination

The Commission's final rule determination is not to make a rule. This chapter outlines
the:

. rule making test for changes to the NER
. assessment framework for considering the rule change requests

] current market conditions relevant to the Commission's consideration of the rule
change requests

. summary of the Commission's reasons for not making a rule.

3.1 Rule making test

Under the NEL, the Commission may only make a rule if it is satisfied that the rule
will, or is likely to, contribute to the achievement of the NEO.

The NEO is:”1

“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:

(@) price, quality, safety, reliability and security of supply of electricity;
and

au

(b) the reliability, safety and security of the national electricity system.

The NEO captures the three dimensions of efficiency: productive (efficient operation),
allocative (efficient use of) and dynamic efficiency (efficient investment). Productive
efficiency means goods and services should be provided at the lowest possible cost to
consumers. Allocative efficiency means that the prices of goods and services should
reflect the cost of providing them, and that only those products and services that a
consumer desires should be provided. Lastly, dynamic efficiency means arrangements
should promote investment and innovation in the production of goods and services so
that allocative and productive efficiency can be sustained over time, taking into
account changes in technologies and the needs and preferences of consumers.

The most relevant aspects of the NEO for the rule change requests appear to be the
efficient investment in, and efficient operation and use of electricity services for the
long-term interests of consumers with respect to the price of supply of electricity, and
in relation to the safety and reliability of the national electricity system.

71 As set out under section 7 of the NEL
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3.1.1

Additional rule making tests - Northern Territory

From 1 July 2016, the NER, as amended from time to time, apply in the Northern
Territory, subject to derogations set out in the Regulations made under the Northern

Territory legislation adopting the NEL.72 Under those Regulations, only certain parts

of the NER have been adopted in the Northern Territory.”3 As the proposed rules
relate to parts of the NER that currently do not apply in the Northern Territory, the
Commission has not assessed the proposed rule against the additional elements

required by Northern Territory legislation.”4

Further information on the legal requirements for making this final rule determination
is set out in Appendix D.

3.2

Assessment framework

To determine whether the proposed rules, if made, would be likely to promote the
NEO, the following factors were considered as part of the AEMC's assessment:

prices that reflect the marginal cost of supply and value of its use: the potential
of the proposed rules to better inform wholesale electricity spot prices by
including both demand and more supply information, thereby increasing the
accuracy of AEMO's pre-dispatch forecast and the price discovery process. This
may lead to better investment and operational decisions by market participants
and other electricity market stakeholders

price of financial derivatives: impact on the pricing of financial derivatives in
the market as a result of increased information available to all parties. The
increased information on the intentions of scheduled loads may result in
decreased expected price volatility and reduced reliance on forecast inputs into
the pricing of derivatives

improvements in market operation: the potential of the rule change requests to
impact the decisions of AEMO in relation to the amount of FCAS required to
ensure the safe and reliable operation of the electricity system resulting from the
behaviour of load and non-scheduled generators at various spot prices being
known in advance

planning: the potential of the proposed rules to assist AEMO in planning and
procuring other market services required to ensure the safe and reliable
operation of the electricity system over the medium and long-term

72 National Electricity (Northern Territory) (National Uniform Legislation) (Modifications)
Regulations

73 For the version of the NER that applies in the Northern Territory, refer to:
http:/ /www.aemc.gov.au/Energy-Rules/National-electricity-rules /National-Electricity-Rules-(No
rthern-Territory).

74 National Electricity (Northern Territory) (National Uniform Legislation) Act 2015
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. impact on market participants: the impact of the rule change on:

—  theincentives and disincentives on market participants to participate in
AEMO's central dispatch process under the NER

—  the degree to which the proposed rules creates an obligation on parties to
participate in the central dispatch process

—  how the obligation impacts market participants' incentives to respond to
price signals and participate in the spot market

—  theresulting impacts on the long-term interests of consumers

The qualitative, and where possible, quantitative information on the potential
costs and benefits incurred by market participants as a result of the proposed
rules, including the allocation of costs and benefits among the various
participants are examined where possible.

. Potential regulatory and administrative burden: the potential regulatory and/or
administrative burden on market participants, and in particular loads and
non-scheduled generators, that may arise if the proposed rules where to be
implemented.

The proposed rules were assessed against the relevant counterfactual of not making
the proposed changes to the NER. That is, against the current situation whereby:

. market customers with market loads have the option, but not the obligation, to be
classified as a scheduled load and participate in the central dispatch process

. generators with a nameplate capacity rating of 5 MW or greater up to, but not
including 30 MW or greater, can be classified as non-scheduled and are not
required to participate in the central dispatch process.

3.3 Context within which the rule change requests were assessed

The rule change requests were evaluated against the assessment framework set out
above and whether the proposed rules would, or be likely to, contribute to the
achievement of the NEO. However, it is important to understand the broader context
within which the rule change requests were assessed.

The technological developments that are driving changes in generation and demand
are significant and appear to be continuing into the foreseeable future.

The outlook for generation capacity in the NEM is:

. a reduction in large non-intermittent generators
. an increase in smaller generating units (between 5SMW and 30 MW)
. a higher proportion of intermittent generation than historically has been the case
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. an increasing availability of storage technologies

. increased levels of distributed energy resources which are generally at the
smaller end of the generation capacity, that is, at less than 5SMW

. a higher proportion of generation and storage capacity being owned and
controlled by consumers rather than traditional energy suppliers.

Given this, the outlook is for a lower proportion of total generation capacity in the
NEM being scheduled (under the existing rules) and connected to the transmission
network, rather than the distribution network, in comparison to previous years.

A substantial quantity of new generation capacity is forecast to be less than 5SMW in
nameplate capacity.”>The growth of this type of generation is already observable.

From January 2011 to July 2016 rooftop solar PV capacity grew from 560 MW to 5,380
MW?76, which represents capacity growth equivalent to approximately three large
coal-fired generators (such as the recently retired Hazelwood coal-fired generator).
This capacity is all exempt from registration and so is not required to be scheduled
through the central dispatch process. The impacts this generation may or may not have
on the issues in both requests was not raised by either rule change proponent, so was
not the subject of the Commission’s detailed analysis.

Similarly on the demand side, the outlook is for a limited number of new large loads””
and greater price responsiveness from large loads, building management systems and
consumers as more sophisticated meters and IT systems enable consumers to be
increasingly active in their consumption decisions.

These developments are relevant to the rule change requests because it addresses the
appropriate boundary between smaller market participants with limited obligations
and the larger participants around whom the current market mechanisms are
designed. While the rule change requests have been put forward by participants
operating in the market as scheduled generators, similar issues are being addressed in
work-streams examining generation in the distribution network; namely, the follow up
work from the AEMC's distribution market model review and its technology work
program, among others, and in AEMO's work on distributed energy resources.”® Both
of these processes consider generation less than 5 MW.

75 refer AEMO, National Electricity Forecasting Report, June 2016,
http:/ /www.aemo.com.au/ Electricity / National-Electricity-Market-NEM/ ~/-/media/080A47DAS8
6C04BEOAF93812A548F722E.ashx

76 Australian photo-voltaic institute, http:/ /pv-map.apvi.org.au/analyses. The estimate as at April
2017 was capacity greater than 5.92 GW

77 There are 36 loads with average demand greater than 30 MW today. While there may be a change
in the nature of large loads over time (for example, more data centres rather than manufacturing
processes), the expectation is that the number of large loads will not increase significantly.

78 See AEMC website: http:/ /www.aemc.gov.au/Major-Pages/ AEMC-work-overview
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The rule change requests raise complex and inter-related issues. As noted there are a
number of rule change requests and reviews (by the AEMC, AEMO and others)
underway that potentially impact on the design and operation of the central dispatch
process. The Commission is mindful to ensure that there is consistency and
coordination between the outcomes of the processes underway, and that absent such
coordination there is the prospect of inefficient outcomes or costs being imposed on
market participants, and ultimately on consumers through higher prices, inefficient
asset utilisation or investment.

3.4 Summary of decision

In relation to the rule change requests, the Commission does not consider the proposed
rules will, or are likely to contribute to the achievement of the NEO at this time.

The Commission has decided not to make a rule. The Commission is of the view that
the materiality of the issue raised by the rule change requests is insufficient to warrant
making the proposed changes. The Commission's analysis indicates:

. the proposed changes would only apply to a limited number of generators and
loads, and would have limited impact on forecasting accuracy

. AEMO's demand forecasts are generally accurate at dispatch, and its price
forecasts provide signals to the market to enable participants to plan and adjust
their generation or consumption

. the proposed changes would place considerable costs and obligations on parties
that are not justified by the limited benefits that may accrue

. AEMO has a range of powers to address forecasting issues and maintain system
security, including security issues arising from market participation.

The central issue in both rule change requests relates to the consequences and
inefficiencies that arise from inaccurate demand and price forecasting”?:

. Snowy considers there is reduced confidence in market pricing, inaccurate
forecasting of reserves, inefficient generation and an inefficient contracts market

. ENGIE considers asymmetric information obligations distort the pre-dispatch
and dispatch processes, AEMO needs to be overly conservative in relation to
system security, there is uneconomic generation and there is reduced liquidity in
the contracts market.

79 It should be noted that the assessment of inaccurate demand and price forecasting relates to the

short-term operational forecasts of AEMO (ie those which forecast demand and price for the next
trading day) and not the longer-term forecasts used primarily for planning (ie short-term PASA,
long-term PASA)
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Non-scheduled generation and load in the NEM

In November 2016, there were 96 registered non-scheduled generators with nameplate
generation capacity of SMW or greater in the NEM representing total capacity of 2,872
MW. Only a third of these generators are potentially suitable for scheduling. That is:

. intermittent renewable generators such as wind and solar PV would be
categorised as semi-scheduled generators and are not covered by the rule change
request

. generators that produce electricity as a by-product of an industrial or commercial

process rather than in response to electricity market conditions may not be
suitable for scheduling

Netting off these categories from total non-scheduled generation leaves 33 generators
representing 771 MW of capacity that are potentially able to be scheduled. This
represents less than two per cent of the total registered generation capacity in the
NEM. This breakdown is summarised in the following table.

Table 3.1 Breakdown of registered non-scheduled generation with a
capacity of 5SMW or greater, November 2016

Number | Share of total MW Share of total
Total non-scheduled 96 2,872
Of which: intermittent renewable 23 24% 1,268 44%
Of which: industrial process 40 42% 828 29%
Remaining: potential for scheduling 33 33% 771 27%
NEM total 49,091
Remaining as % of NEM total 1.6%

In relation to large loads, there are 36 unscheduled loads with maximum demand
above 30 MW in the NEM. Together they account for approximately 18 per cent of
average total load in the NEM. At a regional level, these loads represent varying
proportions of average regional demand:

. in Tasmania, four loads represent 41 per cent
. in Queensland, 12 loads represent 26 per cent

. 20 loads in New South Wales, Victoria and South Australia represent between 12
and 15 per cent.

Of relevance to the rule change request is whether these loads are "price responsive';
that is, whether they vary their consumption in response to high or low spot market

28 Non-scheduled generation and load in central dispatch




prices. Not all 36 large loads would be price-responsive in this sense and therefore
subject to Snowy’s proposed rule.

The Commission engaged Ernst and Young to undertake a quantitative analysis to
determine if loads (and non-scheduled) generators are spot price-responsive and if
there is a link between spot price-responsive behaviour and forecasting accuracy. The
conclusions of the study were limited by the unavailability of five minute metering
data for the loads (and generators) studied, but included:

. in the majority of dispatch intervals with large forecast inaccuracy there is no
observable relationship with spot price responsive behaviour

. for some loads (and generators) changes in consumption and generation aligned
with forecast inaccuracy and were linked to spot price responsiveness

. other loads varied their consumption significantly in accordance with industrial
and commercial requirements rather than in response to electricity market
pricing.

Demand forecasting accuracy

A detailed analysis undertaken by the AEMC of AEMO's pre-dispatch and dispatch
demand forecasts over the last seven years shows:

. AEMO'’s demand forecasting is generally accurate near and at dispatch, and less
accurate earlier in the pre-dispatch process. The five minute pre-dispatch and
dispatch demand forecasts are reasonably accurate, with forecast errors generally
in the range of one per cent and 1.5 per cent in South Australia.

. the forecast accuracy has been relatively consistent from 2010 to 2017, except in
South Australia where there is a discernible trend to less accuracy. Notably South
Australia has the highest proportion of intermittent generation in the NEM, in
addition to the highest proportion of non-scheduled generation, both of which
may be contributing factors to forecast inaccuracy

. dispatch intervals for which demand forecasting was least accurate occurred in a
limited number of instances but those intervals are materially less accurate than
the demand forecasts across the majority of dispatch intervals examined

. the demand forecasts become more accurate as dispatch nears. This is expected
as the forecasts provide information to market participants that allow them to
plan and adjust their generation and consumption decisions.

From this analysis it is apparent that the usefulness of the demand forecasts to a
market participant varies according to how quickly they can respond to changing
market conditions and the time they need to make, or adjust, generation and
consumption decisions. Further, as the demand forecast has historically been fairly
accurate, the level of generation dispatched has generally been at an efficient level to
meet actual demand.
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Price forecasting accuracy

A detailed analysis undertaken by the AEMC of AEMO's pre-dispatch price forecasts
over the last seven years shows:

. the price forecasts are less accurate than the demand forecasts, with error rates
between 4.5 per cent and 7.5 per cent in the five-minute pre-dispatch forecasts
and significantly lower accuracy in the 30-minute pre-dispatch forecasts

. there has been an observable reduction in price forecast accuracy since 2014-15
across all regions of the NEM

. there is a discernible pattern in the pre-dispatch price forecasts, with different
accuracy when the forecast price is in different price bands. It is observable that
when prices are forecast to be below $300/MWh the actual spot price is generally
below $300/MWh

. this contrasts with the result for higher forecast prices where price forecasts tend
to be less accurate. It is important to note in these cases that the results are
skewed to a false positive, which are instances where a high price is forecast but
does not occur. This is an indication that the market is responding to high price
forecasts; a reduction in load or an increase in generation in response to a high
price forecast may lower the actual wholesale price. This market response to
forecast high prices so as to lower the actual spot price is an expected outcome,
and one that should be observable in an efficiently operating market

. forecast accuracy improves closer to dispatch, again indicating that market
participants are responding to market signals, that is, using information made
available to them to plan and adjust their generation and consumption decisions.

The pre-dispatch process requires scheduled participants (in practice this is essentially
generators, given the absence of scheduled load) to provide AEMO with bids
specifying the prices at which they are willing to offer generation capacity. Generators
can then rebid their offers in response to shifting market conditions, such as changes in
demand, plant availability, or network constraints. Rebids can be undertaken at any
time following the submission of the initial bids up until the relevant five-minute
dispatch interval. The only timing constraint is a practical limitation of the time
required for rebids to be incorporated in the NEM dispatch process and reflected in the
dispatch merit order. This process provides a mechanism for the wholesale price of
electricity to more accurately reflect the balance of supply and demand at the time of
dispatch.

While the ability of participants to make rebids until just before the time of dispatch
means that the latest market conditions can be reflected in dispatch outcomes, it also
reduces the certainty and predictability that participants have regarding expected price
outcomes. This is particularly important for market participants that require a period
of time to respond due to operational and technical limitations, such as peaking
generators or large industrial loads wishing to curtail their consumption. The earlier in
time that price forecasts are made, the greater the interim period in which rebids can
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occur, and therefore the more likely it is that the actual price outcomes will be
different. Therefore, there is a trade-off that exists between the accuracy of pre-dispatch
forecasts and the flexibility of the market to respond to changing market conditions.

The relationship of forecast error to non-scheduled generation and load

Further analysis was undertaken to understand the extent to which loads and
non-scheduled generation were causing the forecast error, in particular the pricing
error given the relatively accurate levels of historical demand forecast accuracy.

In addition to the Ernst and Young analysis previously noted, the $5,000 reports
prepared by the AER were examined. These indicated the primary cause of high price
events were the actions of scheduled generators in bidding and rebidding their prices
and generation quantities. Demand forecast error was also cited in some of these
reports, but usually as a contributing factor to a high price event, and generally this
was not attributed to the actions of non-scheduled generation or load.

The Commission also engaged the University of Wollongong to review AEMO's
demand forecasting model. The study concluded the model is out-dated and not able
to account for volatility, price spikes and price response.

In aggregate the evidence linking the actions of non-scheduled generation or load to
forecast error was inconclusive. The Commission found:

. the actions of non-scheduled generators and unscheduled loads were clearly not
the only or necessarily the primary cause of forecast error and not all
non-scheduled generators or load contribute to forecast inaccuracy, in particular
price error

. in relation to the causes of forecasting inaccuracy, the analysis indicated
contributions from a number of sources, including: the actions of scheduled
generators, in particular in relation to price forecasting; and, general forecasting
issues related to the capabilities of AEMO's demand forecasting model and the
accuracy of forecasts for intermittent generation and unregistered generation (ie
that below the 5 MW registration threshold)

. as a point of reference, there is approximately 2.8 GW of intermittent
semi-scheduled generation in the NEM, and approaching 6 GW of unregistered
generation below the 5 MW registration threshold. AEMO must forecast the
generation that would be provided by these units. The proposed changes would
not change this

. given the limited number and size of participants captured by the rule change
proposals and the variety of factors contributing to forecast error, it is not clear
that there would be a material improvement in forecast accuracy if these
participants were scheduled.
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Costs and net benefit assessment

There was limited information provided by stakeholders on the costs of scheduling
and the estimates varied significantly. However, the Commission considers that for
loads, whose primary business is not related to electricity, and for smaller generators
the costs and requirements of scheduling would represent a significant impost.

Requiring non-scheduled generators to be scheduled would impose costs, change
investment incentives, and change business models for these participants, but it would
not necessarily improve demand and price forecasts materially. To the extent that
benefits are uncertain and the costs may be inefficient and flow through to consumer
pricing, the proposed changes will not, or are not likely to, contribute to the
achievement of the NEO.

In relation to loads, while large price responsive loads can affect demand and price
forecast accuracy, the Commission does not consider there is sufficient evidence to
support the case for scheduling these loads at this time. The question of scheduling or
not is different to questions around the information and visibility of these loads to the
system operator.

The NEM is designed to enable, but not to require, loads to be scheduled.80 To date,
most loads have elected not to be scheduled, which indicates they do not see a business
advantage in doing so. If the opt-in nature of the market design was changed to require
large price responsive loads to be scheduled, loads would have to incur the costs of
establishing and operating communication and telemetry systems for bidding into the
market and receiving dispatch instructions. These costs will vary depending on how
active the load is in the market, but can be material.

Compliance costs may also be significant. In addition to ensuring bids conformed to
requirements, and to the extent that industrial or commercial requirements meant
dispatch instructions could not be followed, then additional costs would be incurred in
AEMO or Australian Energy Regulator (AER) compliance processes. The Commission
recognises that many businesses are already under financial pressure from high energy
costs, and does not consider it reasonable to add additional costs when the benefits that
may accrue from scheduling are uncertain.

On this basis, a decision to require loads to become scheduled will not, or is not likely,
to contribute to the achievement of the NEO, given the costs and impacts on loads are
more certain and therefore, in the Commission's view outweigh the possible benefits
that may accrue from scheduling.

80 It should be noted that there are circumstances in which loads may be required to be scheduled

under the NER (for example, clause 3.8.2(e). It is also the case that AEMO has indicated it will now
require batteries with a nameplate rating of 5 MW or more to register as scheduled loads, in
response to specific technical characteristics that mean the operation of batteries may pose risks to
system security and AEMO's ability to forecast accurately.
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Other issues raised by the rule change proponents

Although the primary focus of the rule change requests was related to market
transparency and the accuracy of the forecasting and dispatch processes, the rule
change proponents raised issues that arise as a consequence of forecasting inaccuracy.
While noting that the materiality of the primary claim is not supported by the analysis
undertaken, the Commission also considered the consequent issues raised including
issues related to system security and the contracts market.

System Security

In relation to system security the rule change proposals stated AEMO could achieve
better reserves forecasting, that it could manage transmission constraint equations
better, and that lower costs for frequency control ancillary services (FCAS) could be
achieved, if large loads and non-scheduled generators were scheduled.

In its draft rule determination the Commission concluded that it did not consider the
rule change requests as the most appropriate method for addressing system security
issues. No new evidence was put forward in submissions on the draft determination
which alters the Commission’s conclusion. These issues are covered in detail in
sections 5.4 and 6.1.7 of this document.

Further, the Commission noted AEMO has powers to deal with system security issues
that arise from the participants that could be affected by the Snowy and ENGIE rule
change proposals. In particular:

. it can impose any terms and conditions it considers reasonably necessary on
participants registering as non-scheduled generators at the time of registration,
under cl. 2.2.3(c) of the National Electricity Rules (NER

. it has power under cl. 3.8.2(e) of the NER to require participants to participate in
central dispatch to the extent necessary to ensure system security. This power can
be applied to generators or loads.

Since the Commission issued its draft rule determination, AEMO has re-issued its
Guide to Generator Exemptions & Classification of Generating Units.81 The new guidelines
identify particular characteristics of batteries, and set out the registration and
classification approach AEMO will take as a result of those characteristics. AEMO's
approach is described in detail in section 1.1.1 of this document. To the extent that
other technologies have specific characteristics that create risks to system security or
forecasting accuracy, then these provisions may also be used in those circumstances.

The Commission also notes emerging system security issues are being dealt with more
broadly through a range of processes, including in its Frequency Control Frameworks

8l See AEMO website:
https:/ /www.aemo.com.au/-/media/Files/Electricity /NEM/Participant_Information/New-Parti
cipants/Generator-Exemption-and-Classification-Guide.pdf
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Review and in AEMO's Future Power Systems Security Program. The AEMC's recently
completed Distribution Market Model study also made a series of findings and
recommendations including how to further enable the development and integration of
distributed energy services into the NEM. The AEMC and AEMO have been working
closely to consider, develop and implement changes to the market framework to
facilitate the ongoing market transformation while maintaining the security of the
system, and will continue to do so, including in relation to any additional specific
security issues arising as a consequence of forecasting inaccuracy.

The contracts market

The rule change proponents claimed inaccurate price forecasting may impact on the
efficiency of the contracts market. In the Commission's view, market participants value
contracts on the basis of their particular circumstances, their expectations of the
market, and their appetite for risk. Within this broad context the price forecasts are just
one of a range of inputs that must be considered in contracting, and not necessarily the
most significant factor.82

Links to the five minute settlement rule change process

There were a number of comments in response to the draft rule determination, from
ERM Power, Snowy and ENGIE, suggesting there is a need to consider this rule change
with the five minute settlement rule change, and that the cost benefit assessments the
Commission has done in the respective rule changes are inconsistent.

. In relation to whether the rule change requests should be treated together, the
Commission considers the rules deal with separate aspects of the central dispatch
process and can most effectively be dealt with separately. This position has not
changed. The Commission draws a clear distinction between the rule change
proposals. Whereas the non-scheduled generation and load rule change is about
participation in central dispatch, the proposed five minute rule change is about
more accurate pricing and settlement, irrespective of who participates in central
dispatch

. In relation to inconsistency in the analysis undertaken, the Commission notes
that each rule change proposal raises different issues and thereby requires
specific consideration as to whether the rule change would contribute to the
achievement of the NEO. Any issues raised in relation to the 5 minute settlement
rule change are being dealt with in that process, most recently in the draft rule
determination published on 5 September 2017.

82 AEMO publishes a range of forecasts. The five minute pre-dispatch demand and price forecast is

available one hour before dispatch, covers the five minute dispatch interval, and is refreshed every
five minutes. The 30 minute pre-dispatch demand and price forecast is available up to 40 hours
before dispatch, covers the 30 minute trading interval, and is refreshed every 30 minutes. These
forecasts are the focus of the rule change requests. AEMO also publishes a series of Projected
Assessment of System Adequacy forecasts, for the short (six days), medium (two years) and long
(10 years) terms
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Recommendations

The Commission recognises the technological change that is occurring is likely to result
in increased amounts of small generation and more responsive loads. In order to
maintain a transparent market with accurate information for participants, the
requirements to participate in central dispatch may also need to change. Any such
change should take account of a broad range of factors and market design options, and
be informed by the outcomes of the reviews and rule change requests that are relevant
to the central dispatch process and are currently underway.

At this time, and in relation to the specific issues raised and classes of participants the
proposed rule would apply to - price responsive load and non-scheduled
non-intermittent generation - the Commission is of the view that the analysis indicates
there is not a material issue. Therefore the costs imposed on participants would
outweigh the marginal, if any, benefit that would arise under the proposed rules.

The Commission notes that AEMO’s demand forecasting accuracy results indicate it
has to date managed to adapt its forecasting methods to account for the increased
quantity and proportion of non-scheduled generation in the market, and the actions of
loads. AEMO has regularly refined its forecasting methodology, is pursuing more
information through its new demand side participation guidelines, and has power to
require market participants to participate in the central dispatch process if it considers
such participation is reasonably necessary for adequate system operation and the
maintenance of power system security.

The Commission considers a more preferable course of action is for AEMO to continue
to maintain and improve forecast accuracy by means of its existing powers. To the
extent AEMO considers its powers are inadequate to manage system security issues or
to continue to forecast with reasonable accuracy, the Commission will work closely
with AEMO to examine the issues and develop appropriate mechanisms to ensure it
has the necessary tools to operate the market.

In this regard, the Commission notes that the Independent Review into the Future
Security of the National Electricity Market (the Finkel review) recommended AEMO
should publish an independent review of its short term demand forecasting
methodology.83 This is consistent with the Commission’s recommendations in its draft
rule determination that AEMO continue to improve its forecasting models and
methodologies, including;:

e addressing the deficiencies identified by the University of Wollongong in the
five minute dispatch neural network model;

83 See
http:/ /www.environment.gov.au/system/files /resources/1d6b0464-6162-4223-ac08-3395a6b1c7fa
/files/ electricity-market-review-final-report.pdf, recommendation 1.1
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e assessing whether it can include existing information from the unconstrained
intermittent generation forecast and the large non-scheduled generation
forecast into its demand forecasts; and,

¢ incorporating additional information from implementation of the Demand
Side Participation Information Guidelines8* into its forecasts.

The Commission also recommends that in considering system reserve requirements,
AEMO takes account of the findings of the demand forecast analysis, in particular in
relation to those dispatch intervals where demand forecasting has historically been
most inaccurate.

84 The Demand Side Participation Information Guidelines enable AEMO to obtain information on

demand side participation from registered participants in the NEM to develop and improve its load
forecasting.
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4 Materiality of the issues raised

As noted above, central to both rule change requests is the suggestion there are
inaccurate pre-dispatch forecasts, which cause inefficiencies in dispatch, reduce
AEMO's ability to monitor and maintain the security of the power system, and reduce
the efficiency of the contracts market.

Analysis was undertaken on the evidence for and materiality of the issues raised by the
rule change proponents. The analysis was necessary to understand the extent of any
benefits that could accrue from altering scheduling requirements in light of the costs of
doing so.

There were multiple elements of this analysis.

. The quantity of non-scheduled generation and load in the NEM was examined,
to understand whether the quantities were significant enough to cause or
contribute to forecasting inaccuracy.

. The accuracy of AEMO's pre-dispatch demand and price forecasting was
assessed, to understand whether there is forecasting error and if so the scale of
the error.

. The evidence from a number of studies was examined to determine the causes of
forecast error, and in particular whether there are causal links between forecast
errors and the actions of non-scheduled generation or load.

. AEMO's forecasting methods, improvements it is undertaking, and its powers in
relation to information gathering and system security were considered, as these
are relevant to whether there are alternative means to maintaining and
improving pre-dispatch forecasting accuracy other than those proposed by the
rule change proponents.

Further elements of the analysis assessed:

. the costs a participant would incur if it were required to become scheduled. This
is important to be able to consider the benefits that may accrue from requiring
additional participants to become scheduled

. the ownership and type of non-scheduled generator to inform how onerous a
requirement to be scheduled might be and the practical issues associated with
scheduling different types of generators.

4.1 Non-scheduled generation and load in the NEM

By changing their generation or consumption profile throughout a trading day
non-scheduled generation and non-scheduled load may, if their scale in the market is
material, affect the accuracy of AEMO’s demand and price forecasting. If this occurs
then the demand and supply conditions upon which pre-dispatch forecasts are based,
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and dispatch determined, may also be inaccurate. Changes to generation or
consumption profiles may impact on forecasting accuracy, regardless of whether the
changes are for operational or price reasons.

The extent to which non-scheduled generation and non-scheduled load can actually
cause or contribute to forecasting inaccuracy and, in turn, dispatch inaccuracy will
depend on how accurately AEMO forecasts their generation or consumption in the
absence of these participants being scheduled.

A detailed description of the analysis and findings on the quantity of non-scheduled
generation and load is in Section 1 of Appendix E. A summary of the results is
presented in this chapter.

41.1 Non-scheduled load above 30 MW

Under the NER, loads have the option to, but are not required to, be scheduled® .
Most loads do not choose to be scheduled, which suggests that loads do not consider
there is a net business benefit in being scheduled and participating in the central
dispatch process.

The analysis of non-scheduled loads shows:

. there are 36 loads in the NEM with maximum demand above 30 MW. This
represents over 18 per cent of the average aggregate load in the NEM. However,
not all of these loads are necessarily price responsive and therefore the proposed
rule would only apply to a portion of these 36 loads

. the quantity and proportion of large loads varies by region. In Tasmania, four
loads account for 41 per cent of the average regional demand. Queensland has
the next highest proportion of large loads, where 12 loads account for 26.5 per
cent of average regional demand. In NSW, Victoria and South Australia the
proportion of large loads is between approximately 12 per cent and 15 per cent.
Notably South Australia has the lowest proportion at 11.8 per cent.

The significance of these non-scheduled large loads is that individually their behaviour
can have a system impact similar to a scheduled generator and to the extent that
AEMO is not able to accurately forecast their consumption, they may contribute to
forecast inaccuracy.

85 Note clause 3.8.2 (e) does enable AEMO to require a load to become scheduled in certain

circumstances. Additionally, in July 2017, AEMO changed its generator registration and
classification guidance to indicate that all batteries with nameplate capacity of SMW or greater will
be required to register as scheduled loads. See AEMO website:

https:/ /www.aemo.com.au/-/media/Files/Electricity / NEM/Participant_Information/New-Parti
cipants/Generator-Exemption-and-Classification-Guide.pdf
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4.1.2 Non-scheduled generation

The rule change proponents expressed an expectation that the quantity of
non-scheduled generation would increase in the future8®, as large
transmission-connected generators are replaced by smaller more distributed energy
resources.87This increase will include both registered generation above 5 MW and
exempt generation below 5 MW. The exempt generation below 5 MW in most cases is
not captured by any of the proposals contained in the rule change request.

The Commission tested this expectation by examining the quantity of registered
non-scheduled generation in the NEM, including changes in the quantity over time
and by jurisdiction. The key findings of the analysis were:

. there is approximately 2.9 GW of registered non-scheduled generation capacity
in the NEM from generation units with a nameplate capacity of 5 MW or greater.
Of this, approximately 1.6 GW is non-intermittent (and the subject of the rule
change request) and 1.3 GW is intermittent. This can be compared with
approximately 2.8 GW of semi-scheduled generation, and approaching 6 GW of
unregistered embedded generation

. since 2008 the quantity of non-scheduled generation with a nameplate capacity of
5 MW or greater has increased by approximately one GW and from 4.3 per cent
to 6.4 per cent of total registered generation capacity in the NEM. While there has
been an increase, it has not been dramatic or rapid

. at a regional level, South Australia and Tasmania have the highest proportions of
non-scheduled generation at between eight and nine per cent of regional
generation capacity.

The significance of these non-scheduled generators is that they can have an impact
similar to scheduled generators and to the extent that AEMO is not able to accurately
forecast their consumption, they may contribute to forecast inaccuracy.

86 This expectation was expressed by both Snowy and ENGIE in their rule change requests, and at the

AEMC workshop on 24 March 2017. Snowy's rule change request (p 10) stated an expectation for
"more demand response, more distributed generation and more non-scheduled generation" in
addition to highlighting AEMO's forecasts for increasing demand side participant. See

http:/ /www.aemc.gov.au/ getattachment/0b9688b8-dc3c-49b1-8bf8-df587ca8ed53 / Rule-change-re
quest.aspx. ENGIE, in its rule change request, stated "the total amount of non-scheduled generation
in the NEM has increased significantly in recent years, and is forecast by AEMO to continue to
grow." (p.2) See

http:/ /www.aemc.gov.au/ getattachment/4219ffd9-f0f1-4690-84a8-555282d44374 / Rule-change-req
uest.aspx

87 It should be noted that it is expected that a significant increase in smaller generation is a reference

to generation connected to the distribution network, and generally less than 5MW. The impacts of
this level of non-market generation has not been the subject of analysis as part of these rule change
requests, given AEMO automatically exempts non-market generating systems below 5 MW from
registration, because compliance with the connection process in schedule 5.2 of the NER historically
was considered negligible, the registration would be a significant cost, impacting on the viability of
such generating units.
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4.2

Demand forecast accuracy

There are a number of elements in the AEMC’s analysis of AEMO's pre-dispatch
demand forecast accuracy. The analysis undertaken and the key findings are
summarised below. A more detailed description of the methodology and results is
available in Section 2, Appendix E.

4.3

AEMO's pre-dispatch forecasts are reasonably accurate compared to dispatch,
and consistent with the accuracy rates of dispatch itself (ie the start of the
dispatch interval forecast is reasonably consistent with the actual demand that
occurred in the interval). In general the forecasts are accurate to within one per
cent in all NEM jurisdictions excluding South Australia and within 1.5 per cent in
South Australia.

The accuracy of the forecasts improves as dispatch nears. The five minute
pre-dispatch forecasts are more accurate than the thirty-minute pre-dispatch
forecasts. This is an expected result as the thirty minute pre-dispatch forecasts are
designed to provide information to the market to enable participants to plan and
adjust their generation and consumption. This means the usefulness of the
forecasts to market participants will vary according to the time they require to
react to market signals. For example, any participant that needs to make unit
commitment decisions four hours ahead of dispatch must rely on forecasts that
are materially less accurate than those available five minutes before dispatch.

The accuracy of the forecasts has remained relatively consistent over the period
from 2010 to 2017, except in South Australia where there is a discernible trend to
less accuracy. This may be related to the high level of intermittent generation in
that state.

The least accurate forecasts were also examined. These occur in 0.1 per cent of
dispatch intervals, which represents approximately 100 instances per year. The
demand forecasts in these few dispatch intervals are materially less accurate than
the majority of forecasts, with average error rates increasing to between two and
three per cent for New South Wales, Victoria and Queensland, and
approximately five to six per cent in South Australia.

Price forecast accuracy

The other key part of AEMO's pre-dispatch forecasting relates to price. An analysis
similar to that undertaken for demand forecast accuracy was undertaken for price
forecasts. The results of the analysis are summarised below with a more detailed

description of the analysis and results in Section 2 of Appendix E.

Pre-dispatch price forecast accuracy is noticeably less accurate than pre-dispatch
demand forecasting accuracy. Where the error rate in five minute pre-dispatch
demand forecasts was between one and 1.5 per cent in the forecast five minutes
before dispatch, the error in price forecasting was between 4.4 and 7.3 per cent in
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the same period. Consistent with the demand analysis, price forecast accuracy in
South Australia is lower than other regions.

. The five minute pre-dispatch price forecasts are noticeably more accurate than
the thirty minute forecasts, reflecting at least in part that the price signalling
process is providing information to which market participants are responding.

. There is a discernible pattern in the pre-dispatch price forecasts, with different
accuracy when the forecast price is in different price bands. It is observable that
when prices are forecast to be below $300/ MWhS88 the actual spot price is
generally below $300/ MWh.

. This contrasts with the result for higher forecast prices where price forecasts tend
to be less accurate. It is important to note in these cases that the results are
skewed to a false positive, which are instances where a high price is forecast but
does not occur. This is an indication that the market is responding to high price
forecasts; a reduction in load or an increase in generation in response to a high
price forecast may lower the actual wholesale price. This market response to
forecast high prices so as to lower the actual spot price is an expected outcome,
and one that should be observable in an efficiently operating market.

. There has been a material reduction in price forecast accuracy since 2014-15.

4.4 Additional analysis on forecast error, high price events and
non-scheduled participants

The preceding analysis examined the quantity of non-scheduled generation and load in
the NEM and the accuracy of AEMO'’s pre-dispatch demand and price forecasting.
From this it can be seen that non-scheduled generation and load quantities are not
immaterial, and may impact on forecasting accuracy where AEMO is unable to
accurately predict their behaviour. Although there is a possibility that non-scheduled
generation and load may have an impact on forecasts, the preceding analysis does not
address whether there is a causal relationship between the two.

The relevant issue then becomes whether a causal relationship can be established
between forecast errors and non-scheduled generation and load. In order to assess this,
a number of analyses were undertaken including:

. examining the relationship between the incidence of high price events and the
scale of demand forecast error

88 This price is used as it is a common strike price for financial cap contracts which are used by
retailer's to limit their exposure to high price events. A cap contract trades a fixed volume of energy
for a fixed price when the spot price exceeds a specified price - the strike price. In the case of a cap
contract with a $300/MW strike price, the seller of a cap is required to pay to the buyer the
difference between the spot price and $300/ MWh.
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. examining the AER's reports on price events greater than $5,000 to understand
the reasons for the high prices, and in particular to understand whether
non-scheduled generation or loads were causal factors

. a quantitative study to assess whether forecast error was caused by the price
responsive behaviour of non-scheduled participants.8?

While a correlation between demand forecast error and high price events can be
observed, a critical issue is whether a causal relationship can be proven with the
behaviour of non-scheduled participants.

4.4.1 Analysis of AER $5000 reports

The AER is required to publish a report whenever the electricity spot price exceeds
$5,000/MWh.?0 The report identifies the key factors that caused the high price events.
In the period from February 2011 to 10 February 2017 there were 27 such reports.?1
These were examined to understand whether non-scheduled generation or load was a
significant factor in causing high prices.

In most cases the reports identify a number of contributing factors. Common factors
identified were high demand and limitations on supply. The demand level was usually
attributable to weather in a region, whereas the reasons for limited supply were more
varied and included factors such as generator or interconnector outages, transmission
constraints and withdrawal of supply.

The most common factor contributing to high price events noted in the reports are the
bidding behaviour of scheduled generators, where they submit large price steps
between supply levels. In instances where supply is limited, this approach to pricing
can result in the marginal generator being dispatched at a high price band. For
example on 9 February 2017 in New South Wales, there was no capacity priced
between $500/ MWh and $12,500/ MWh.

The reports also note the following contributing factors:

. a common cause of high price events was scheduled generators rebidding their
offered capacity from low to high price bands

89 The Commission engaged Ernst & Young to undertake this analysis. Their report can be found on
the AEMC's website on the project page for the rule change requests:
http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch

90 The report is required under clause 3.13.7(d) of the NER. The report: describes the significant
factors contributing to the high spot price including withdrawal of generation capacity and
network availability; assesses whether rebidding contributed to the high spot price; identifies the
marginal scheduled generating units; and identifies all units with offers for the trading interval
equal to or greater than $5,000/MWh and compares these dispatch offers to relevant dispatch offers
in previous trading intervals.

91 This figure excludes $5,000 reports related to high FCAS prices.
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. the withdrawal of supply was a further reason cited in five of the reports, noting
the bidding in good faith rule change came into effect on 1 July 201692

. there were instances of generators rebidding their ramp rates, which had the
effect of prolonging network constraints and periods of high prices.

The reports do not provide strong support for the proposition that non-scheduled
generation or load is consistently contributing to demand forecast inaccuracy, and in
turn, pricing inaccuracy at least in regard to high price events. The reports do provide
clear examples of how the bidding behaviour of scheduled generators can contribute to
high price events.

4.4.2 Relationship between non-scheduled participants and dispatch demand
inaccuracy

The AEMC engaged Ernst & Young (EY) to do a quantitative analysis of the impact of
non-scheduled generation and load on dispatch demand inaccuracy. A particular focus
of the analysis was to determine the extent to which dispatch demand forecast
inaccuracies are the result of price responsive behaviour.?3 A copy of the EY report is
published alongside this final rule determination.

The study was based on data for 82 non-scheduled generators and loads. The intention
was to examine five minute data for each participant as that would allow any change
in generation or consumption during the dispatch interval to be assessed, and this
would provide a strong indication of whether the participant was being price
responsive. Five minute data was only available for nine non-scheduled generators.
For the other facilities, which comprised 22 loads, 32 non-scheduled generators and 19
loads registered as non-scheduled generators,?* the study used 30 minute data. As 30
minute data blends the magnitude and timing of changes to demand and generation
across six dispatch intervals, the conclusions that could be drawn from the analysis
were more limited than if five minute data had been available.

The key findings from EY's report were:

. in the majority of dispatch intervals with large dispatch demand inaccuracy there
is no observable relationship with price responsive behaviour or contribution
from any of the facilities analysed. This may be due to the limitations of data

92 Since the introduction of the bidding in good faith rule change from 1 July 2016, generators are
prohibited from making false or misleading bids, are required to make known any variations as
soon as practical, and to preserve a contemporaneous record of the circumstances surrounding late
bids. See AEMC website at :http:/ /www.aemc.gov.au/Rule-Changes/Bidding-in-Good-Faith

93 The study aimed at identifying the level of forecast error at each facility examined and comparing
this with the regional error. As the specific forecast for each facility within AEMO's demand
forecasting process was not available, EY used a linear regression technique to determine the
'typical operation' of a facility. The study essentially focussed on the tails in the distribution of
forecasting results, in that it only focussed on dispatch intervals with large demand error.

94 These are mostly small auxiliary loads, with many of the facilities being pumped hydro.
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availability, or that other variability in residential and commercial demand is
significant

. for some facilities, changes in consumption and generation are aligned to
regional dispatch demand inaccuracy, and a significant proportion of the changes
are linked to price responsive behaviour:

—  the contribution to dispatch demand inaccuracy from very large loads such
as aluminium and zinc smelters is highly correlated with dispatch intervals
with large dispatch demand inaccuracy?>

—  the contribution from highly variable facilities such as steel and paper mills
is less conclusive

. it is not clear that scheduling facilities that contribute to dispatch demand
inaccuracy, but are highly variable in their operation at all times (eg steel and
paper mills), would improve dispatch demand accuracy. In contrast, scheduling
facilities such as aluminium and zinc smelters may improve dispatch accuracy,
although EY notes that in the majority of dispatch intervals with material
regional error smelters do "not have a material error indicating there are
frequently other causes of material regional error in Queensland."%°

. the evidence of price responsive behaviour is weaker for facilities that are linked
to some other operation, e.g. co-generation facilities, bio-gas, coal mine gas. It is
likely that generation from these facilities is more dependent on the operation of
their core industrial process than on the wholesale electricity price.

4.4.3 Relationship between non-scheduled participants and dispatch demand
inaccuracy

The preceding analysis has shown that the quantities of non-scheduled generation and
load in the NEM may, to the extent that AEMO cannot forecast generation and
consumption profiles accurately, impact on pre-dispatch forecast and dispatch
accuracy.

AEMO's pre-dispatch demand forecasting accuracy improves as dispatch approaches,
indicating that it is working as a market signalling process. The five minute demand
forecasts made just before dispatch, and dispatch, are generally accurate.

Pre-dispatch price forecasting is less accurate than pre-dispatch demand forecasting
and dispatch. There are instances where a contribution to price forecast errors can be
attributed to non-scheduled generation and load, but in most cases there is no such
contribution and it is other factors contributing to pricing inaccuracy; including, the

95 EY noted that smelters are not very variable in their consumption but when they do change their

consumption by a material amount the contribution to regional error is likely to be large.

96 EY, Non-scheduled generation and load in central dispatch rule change request, 5 September 2016,

p-53.
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actions of scheduled generators and general forecast errors. In order to understand
these other forecast errors the Commission undertook further analysis.

4.5 AEMO forecasting

451 The neural network model

The EY study noted that AEMO's neural network model did not account for substantial
changes between dispatch intervals. To better understand this, the AEMC engaged the
University of Wollongong to advise on the adequacy of AEMO's neural network model
to provide accurate pre-dispatch forecasting and dispatch. This report is published
together with this final rule determination.9” The key findings of this report were:

. AEMO's model is a first generation neural network model and major components
of it are now nearly 20 years old.?8 It cannot deal with a range of circumstances
including volatility, price spikes and price response

. a more modern neural network model would likely improve demand forecast
accuracy, relatively quickly and at relatively low cost %

. it is possible to incorporate smart meter and climate data in more modern models

. the report also noted there is a trend towards predicting the demand of
individual loads.

The report concluded the benefit from the rule change requests would be very limited
if AEMO continues to use the current neural network model. This conclusion is
consistent with the EY findings, which stated that in the majority of cases where there
were large dispatch demand inaccuracies, there was no observable relationship with
price responsive behaviour or contribution from any of the generation and load
facilities analysed. Whereas EY concluded this may be due to the limitations of data
availability or significant variation in residential or commercial demand, it is possible
that AEMO's current demand forecasting model also contributes.

45.2 AEMO forecasting improvements and opportunities

The analyses of EY and the University of Wollongong both indicate that some
component of forecasting inaccuracy may be attributable to the limitations of AEMO's
neural network model.

97 University of Wollongong, Evaluation of Neural Network Models for Australian Energy Market
Operators Five Minute Electricity Demand Forecasting, 13 December 2016.

98 The neural network model was originally developed and tuned in 1999. The original tuning is still
in use in New South Wales, Victoria and South Australia, although new model components
(MetrixND) were developed and tuned for Tasmania (2005) and Queensland (2007).

99

There was no specific assessment provided as to the cost of developing a new neural network
model.
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In this context it is worth recognising the improvements AEMO has taken to improve
its forecasts, and others that may potentially assist forecast accuracy. These are
summarised below, and set out in more detail in Section 3 of Appendix E.

*  AEMO makes regular improvements to its forecasting methodology.100 Various
of these are described in The Forecasting Methodology Information Paper101
which sets out a range of improvements made to the longer term forecasts,
including: incorporating new data and new component models, updating policy
and technology assumptions, surveying large users, and updating assumptions
about energy efficiency.

. AEMO is currently implementing its demand side participation information
guidelines.102 This will increase a range of information available to AEMO,
including information relating to demand response and available load reduction.

. There appear to be opportunities to incorporate information that is already
available into the forecasting process. In particular, (I) the information on
non-scheduled generation that is in the “demand plus non-scheduled
generation”, which is part of the MMS database,103 and (ii) the information on
non-scheduled generation in the unconstrained intermittent generation
forecast194 | could be incorporated into the demand forecasting process.

. AEMO also has information gathering powers and powers to ensure system
security that may also be used to maintain or improve forecasting accuracy.

4.6 Other data and analysis

The costs a market participant would face if required to be scheduled is relevant to the
rule change requests, as is an understanding of the types of generators in the
non-scheduled category given the practical ability to comply with dispatch instructions
will vary depending on generator type.

100 see Box E.1in appendix E for a summary of recent improvements.

101 See AEMO, Forecasting Methodology Information Paper, 2016,
https:/ /www.aemo.com.au/-/media/Files/Electricity/NEM/Planning_and_Forecasting/NEFR/
2016/ Forecasting-Methodology-Information-Paper---2016-NEFR---Final.pdf

see: https:/ /www.aemo.com.au/ Electricity / National-Electricity-Market-NEM
/Planning-and-forecasting/Demand-Side-Participation-Information-Guidelines

103 The non-scheduled generators are listed in the DISPATCH_UNIT_SCADA table of AEMO's MMS
database. These are units included in the DEMAND_PLUS_NONSCHEDGEN field of the
DISPATCHREGIONSUM table. Note, a number of scheduled generators are also listed in the table
(eg Angaston). The generation capacity cited only refers to the non-scheduled generators. In
relation to the non-scheduled generation in the UIGF, while this is forecast, it does feed into the
demand estimation used in dispatch.

102

104 Thisis explained further in Appendix E.
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4.6.1 Costs of scheduling participants

Given the rule change requests suggest scheduling additional market participants, it is
important to understand the potential cost components and amounts related to
scheduling.

The information provided by stakeholders was limited and varied significantly. These
costs are described in more detail in section 4 of Appendix E.

ENGIE suggested the costs of scheduling would be in the order of $13,000 in
establishment costs, and ongoing annual costs of between $7,500 and $37,500
depending on how active the participant was in the market. SA Water estimated the
establishment costs at $95,000 and annual costs of $260,000. Feedback from the AEMC’s
industry workshop suggested the annual costs could be heading towards $10 million
per annum for a participant that is actively trading during business hours. It was noted
that companies can contract the trading activities to a third-party and this would
reduce their costs, depending on their levels of bidding and rebidding activity.
However, these parties would still incur costs related to compliance and legal, which
may be significant.

Although the cost estimations put forward vary considerably the Commission
considers the combination of set-up costs, operations costs and legal and compliance
costs would be material, in particular for smaller generators and loads.

4.6.2 Registered non-scheduled generation - ownership and generation type

There is a range of different generator types in the registered non-scheduled generator
category, which has implications for their practical ability to comply with dispatch
instructions. The ownership of these generators may also influence the costs that
would be incurred if they were required to be scheduled. Both of these issues are
summarised here and examined in more detail in section 4 of Appendix E.

In November 2016, there were 96 registered non-scheduled generators with nameplate
generation capacity of SMW or greater in the NEM representing total capacity of
2,872MW. However, only a third of these generators are potentially suitable for
scheduling, because:

. intermittent renewable generators such as wind and solar PV would be
categorised as semi-scheduled and are not covered by the rule change request.

. generators that produce electricity as a by produce of an industrial or commercial
process rather than in response to electricity market conditions may not be
suitable for scheduling.

Netting off these categories from total non-scheduled generation leaves 33 generators
representing 771 MW of capacity that are potentially able to be scheduled. This
represents less than two per cent of the total registered generation capacity in the
NEM. This breakdown is summaries in the following table.
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Table 4.1 Breakdown of registered non-scheduled generation, November

2016
Number | Share of total MW Share of total
Total non-scheduled 96 2,872
Of which: intermittent renewable 23 24% 1,268 44%
Of which: industrial process 40 42% 828 29%
Remaining: potential for scheduling 33 33% 771 27%
NEM total 49,091
Remaining as % of NEM total 1.6%

Note: registered non-scheduled generators with a capacity of 5 MW of greater
In relation to the ownership of non-scheduled generators:

. 61 per cent of non-scheduled generation capacity was identified as being owned
by persons who also own a scheduled generator. These generators may incur
lower incremental costs if they were required to be scheduled.

. nine per cent of non-scheduled generation capacity is generators that are not
owned by a person who also owns a scheduled generator, are not intermittent
generation, and are not generating as a by-product of an industrial or commercial
process. This category may face the largest compliance burden if required to be
scheduled (on the assumptions that: there would be incremental costs for
participants already operating scheduled generators, intermittent generators
could only become semi-scheduled, and it may not be practical to schedule
generators using industrial or commercial by-products for generation.

4.7 AEMO discretion to require participation in central dispatch

At this time, the Commission has found that there is not a material issue related to
non-scheduled load and generation and their impact on pre-dispatch forecasting
accuracy. However, the Commission takes note that some stakeholders have indicated
that non-scheduled load and generation may result in system security issues. Although
no particular system security issues were raised, the Commission is of the view that
AEMO has mechanisms available to it to address specific instances of system security
concerns.

4.7.1 Power to require a registered participant to participate in central
dispatch - clause 3.8.2(e)

If AEMO considers it reasonably necessary for "adequate system operation" and the
maintenance of "power system security" it may require registered market participants
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who may otherwise be exempt from participating in the central dispatch process to do
so to the extent and in the capacity specified by AEMO.105

This power provides AEMO with a reasonably flexible way of dealing with issues that
may compromise system operation and security. This flexibility arises as this provision
can be applied in relation to an individual participant, and the obligations on the
participant can be graduated as needed. For example, AEMO could require additional
information or broader obligations equivalent to scheduling.

4.7.2 Registration terms and conditions - clause 2.2.3(c))

AEMO has the ability to impose terms and conditions at the time of registration of a
non-scheduled generator:

“(c) If, in relation to an application under paragraph (b), in AEMO's
opinion it is necessary for any reason (including power system security) for
the relevant Generator to comply with some of the obligations of a
Scheduled Generator or Semi-Scheduled Generator for that generating unit,
AEMO may approve the classification on such terms and conditions as
AEMO considers reasonably necessary.”

This clause enables AEMO to require a new participant to provide additional
information or otherwise participate in central dispatch if their activities materially and
negatively affect power system security. The benefit of this approach is that there is
flexibility to address system security issues on a one-off basis where costs are only
imposed in those, potentially limited, circumstances where power system security is
affected rather than imposing obligations on a whole class of participants where there
is insufficient evidence at this time to establish there are material issues.

Further, this clause is not limited to power system security alone and can also be used
if AEMO is of the view that a specific non-scheduled generating unit is materially and
negatively impacting AEMO's ability to forecast demand and price. For example, a
specific obligation requiring information related to price responsiveness could be
applied if such information is considered necessary for future forecasting accuracy. The
nature of any requirements imposed would have to balance the need for information or
other action against the risk that such conditions may create uncertainty for
participants about future costs and may deter investment.

105 gee NER, clause 3.8.2(e)
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Since the Commission's draft rule determination, AEMO has referenced these powers
in re-issuing its Guide to Generator Exemptions & Classification of Generating Units. 106 In
its revised guidelines AEMO has indicated:

J there will be no exemptions from registration for generators with nameplate
capacity of 30MW or greater

J that generators with battery storage with nameplate capacity of more than 5SMW
but less than 30MW should apply to have their generating units registered as
scheduled generating units

J these batteries should register as scheduled loads.

In the event generators propose to classify generators with battery storage of more than
5MW but less than 30MW, then AEMO has indicated it will impose terms and
conditions on their registration under clause 2.2.3(c), to potentially include information
provision, dispatch information requirements, or requirements to comply with
dispatch instructions.

These requirements have been put in place in recognition of the specific characteristics
of batteries that mean they may pose risks to system security and AEMO's ability to
forecast accurately. AEMO has identified that batteries are unique in that:

. they have extremely fast ramp rates

. they can switch from maximum charge to maximum discharge in one cycle (Hz)
. their operation cannot be readily forecast.

4.8 Conclusions

Based on the preceding analysis, the Commission has come to the following
conclusions.

. The quantities of non-scheduled load and generation in the NEM are not
insignificant and therefore, their behaviour has the potential to impact on
pre-dispatch demand and price forecasting. However, based on the analysis
undertaken by the Commission, AEMO appears to be able to accurately forecast
consumption and generation and therefore the non-scheduled load and
generation do not appear to be having a material impact on pre-dispatch forecast
accuracy.

. AEMO'’s demand forecasting is generally accurate near and at the time of
dispatch, and less accurate earlier in the pre-dispatch process. This means the

106 gee AEMO website:
https:/ /www.aemo.com.au/-/media/Files/Electricity /NEM/Participant_Information/New-Parti
cipants/Generator-Exemption-and-Classification-Guide.pdf
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usefulness of the pre-dispatch forecasts to market participants depends on when
they need to make commitment decisions for their consumption or generation. A
participant that needs to commit four hours before dispatch has significantly less
accurate information available to it than a participant that can respond in five
minutes.

Pre-dispatch price forecasting is less accurate than pre-dispatch demand
forecasting. It does improve as dispatch nears, indicating that the pre-dispatch
process does provide signals the market participants respond to.

There are many causes of pricing inaccuracy. While specific instances of forecast
error can be attributed to a specific non-scheduled generator or load, in general
there are a range of reasons for price forecast inaccuracy in any particular
dispatch interval. The actions of scheduled generators are a commonly
identifiable factor in causing high price events, and general forecasting errors
related to modelling limitations, forecasting intermittent generation including
unregistered embedded generation, and general consumption forecasting may
also be more significant contributing factors. The implication is that even if
non-scheduled generation and large loads were required to be scheduled the
benefit would only occur in some dispatch intervals, and would only address a
proportion of the forecast error. This indicates that scheduling loads and
non-scheduled generators would deliver uncertain benefits at this time.

In relation to non-scheduled generators, the uncertain benefit from scheduling
would be limited further given the type of generators in the registered
non-scheduled category. Over 40 per cent of these generators are wind
generation, and therefore could only be semi-scheduled rather than scheduled if
obliged to be scheduled. An additional 25 per cent generate electricity as a
by-product of an industrial or commercial process. As they generally generate in
accordance with industrial and commercial requirements rather than in response
to electricity market conditions, it may not be pragmatic to schedule all of the
generators in this category, that is, scheduling obligations may result in these
generators avoiding the electricity market altogether. These factors would further
reduce the effectiveness of a requirement for such generators to be scheduled.

The costing information provided by stakeholders indicates the costs of
scheduling will vary depending on how active a market participant currently is
in trading. Although this indicates a level of uncertainty in relation to costs, in
light of the information available to it, the Commission considers the overall
imposition may be material. Costs would be incurred in relation to: establishing
communication and telemetry systems; operating, including bidding into the
market and receiving dispatch instructions; and, in ensuring legal and
compliance requirements were met. These costs may be material for the impacted
businesses.

In relation to large loads, these businesses are already under financial pressure
from historically high energy prices. There are also practical constraints as to the
proportion of these loads that may be scheduled without risk to their core
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business. The Commission does not consider there would be a net benefit in
requiring these businesses to be scheduled at this time.

. In relation to non-scheduled generators, the costs of scheduling may be material
to the scale of their operations and negatively impact their business models.
There is also a risk that imposing additional costs on small generators may deter
new investment and market entry. At this time, the Commission is not convinced
there is a net benefit in requiring small generators to be scheduled.

. The Commission considers AEMO has various powers to seek information and
manage system security that may be used to maintain and improve its
forecasting accuracy - specifically AEMO has the power under clause 3.8.2(e) of
the NER to require market participants to participate in the central dispatch
process if it considers such participation is reasonably necessary for adequate
system operation and the maintenance of power system security, and it has the
power under clause 2.2.3(c) to impose any terms and conditions it considers
reasonably necessary in respect of a generator at the time of registration. AEMO's
recent indication that it will use these powers in relation to batteries indicates
there are potential solutions to a range of circumstances that do not require rule
changes and that can target specific behaviour or characteristics rather than
imposing conditions on a broader set of market participants.

Given the Commission has been unable to identify net benefits from requiring loads
greater then 30MW and market generation greater then SMW from being scheduled at
this time, the Commission recommends that AEMO continues to develop and improve
its forecasting processes. To the extent to which AEMO considers its powers are
inadequate to manage system security issue arising from non-scheduled generation
greater then SMW, the Commission will work closely with AEMO to develop
appropriate mechanisms to ensure it has the necessary tools.

The Commission is of the view that at this time, the evidence and analysis does not
support a finding that the behaviour of non-scheduled generation and load are
materially leading to the issues identified by the rule change proponents relating to
inefficient market outcomes. Therefore, any costs incurred by market participants to
become scheduled or to comply with additional requirements would be inefficient and
result in increased retail or wholesale costs and therefore is not in the long-term
interests of consumers.

This finding applies to all of the options put forward by the rule change proponents,
and to the additional options considered by the AEMC.

The assessment of the individual proposals and options against the assessment
framework explained in Chapter 3, that follow in the subsequent chapters, are all based
on this underlying determination related to the materiality of the issues.
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5 Assessment of Snowy’s proposal

Snowy’s proposed rule, which is described in section 2.1, is to schedule loads greater
than 30 MW that are or intend to be price responsive. Snowy considers the different
obligations on scheduled and non-scheduled market participants create inefficiencies,
including;:

. inefficient price discovery and reduced confidence in pre-dispatch prices
. inaccurate reserve forecasting by AEMO

. a reduced ability for AEMO to manage central dispatch, because of reduced
effectiveness of constraint equations

. incorrect pricing of financial contracts.

In Snowy's view requiring price responsive loads to participate in central dispatch
would address these issues and will, or is likely to, contribute to the achievement of the
NEO.

In response to the Commission's draft rule determination, Snowy re-iterated its
original arguments, but also raised additional issues, in particular:

. there is a "lack of integration in the assessment of the non-schedule load and
generation rule change with the five minute rule change"

. AEMO's recent decision to treat batteries differently in relation to scheduling
were justified on the same grounds as Snowy raised in relation to non-scheduled
generation and load

. concern that the Commission has considered additional options related to:
—  selective identification and participation requirements

—  creating an incentive for generators to become scheduled loads.

5.1 Price discovery and reduced confidence in pre-dispatch prices

Snowy’s view is that the ability of large loads to change their consumption in response
to market prices without an obligation to inform the market of their intentions reduces
the efficiency of the price discovery process. This could be addressed by requiring
large price responsive loads to be classified as scheduled and participate in central
dispatch.

5.1.1 Stakeholder views

In response to the consultation paper, stakeholder comments on this option varied.
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The Major Energy Users Inc. and Sun Metals argued that requiring energy users to
adapt their operations to the electricity market, where electricity is just one input into
their commercial operation, is not in the long term interests of end users (and therefore
consumers as end users are also consumers).107

In relation to whether requiring large loads to participate in central dispatch would
improve forecast accuracy:

. Rio Tinto Alcan Yarwun commented that the lack of market loads as scheduled
loads is not an issue, and that a more effective improvement to pre-dispatch
pricing would be to constrain supplier re-bidding and capacity withdrawal.108

. AGL stated “While the demand side response of market customers to the pool
price may make the pre-dispatch price more accurate, its effect may be limited
considering there are many other variables that make the spot price different
from the pre-dispatch price. Therefore, it is unlikely that requiring market
customers to bid into central dispatch will result in a greater ability to forecast
the spot price.” 109

. The Energy Efficiency Council stated that the lack of scheduled loads in central
dispatch is not a material issue, and that increasing demand side participation is
desirable to empower consumers and improve the efficiency of the NEM.110

o Stanwell expressed a counter view, stating that the rule will increase the
transparency of the market, increase confidence in pre-dispatch outcomes, and
improve efficiency and network stability.111.

In response to the draft rule determination additional comments were received but
none identified a new aspect to the issue that had not previously been considered. For
example:

. Snowy, the Australian Energy Council and Stanwell suggest a requirement for
scheduling will improve pricing transparency and outcomes. For example:

107 gee Major Energy Users Inc. submission, p 5
http:/ /www.aemc.gov.au/ getattachment/ f8e16b38-32f7-4557-80be-ded11678a0cf/ Major-Energy-Us
ers.aspx and Sun Metals submission p1,
http:/ /www.aemc.gov.au/ getattachment/ c8e767a4-c9e8-4ac6-8b62-d7aaac34a123 /Sun-Metals.aspx

108 gee Rio Tinto Alcan Yarwun, pp. 4, 8,
http:/ /www.aemc.gov.au/ getattachment/0d02£f83-a7{5-455c-8b75-b848388abc27 / Rio-Tinto-Alcan-Y
arwun.aspx

109 gee AGL submission, p1,

http:/ /www.aemc.gov.au/ getattachment/1b0bac45-9b05-4aee-9bac-382bbel0ceeb/ AGL.aspx

110 gee Energy Efficiency Council, p1,

http:/ /www.aemc.gov.au/ getattachment/c6168a41-3c9a-4d7d-90d8-a5b1b461c0fa/ Energy-Efficienc
y-Council.aspx

11T gee Stanwell submission, p1,

http:/ /www.aemc.gov.au/ getattachment/7db617a6-c949-44d2-8974-b02106b09276 / Stanwell.aspx
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Snowy stated that requiring "loads to inform the market of their intent and
honouring this intent would reduce some uncertainty for the price
discovery process"112

the AEC stated that the NEM system security and market efficiency will
become increasingly compromised by the lack of visibility of
non-scheduled generation and load113

Stanwell refers to the decreased visibility AEMO will have if there is no
change and there is increased participation by "distributed generators,
non-scheduled generators, aggregators and price responsive loads"114.

A range of other respondents disagreed with the proposition, including;:

Energy Developments (EDL) stated the proposed rule change "would not
necessarily translate to benefits to the market such as improved forecasting

and demand management" 115

Sun Metals considers there is a lack of evidence that forcing loads to be
scheduled would provide a substantial benefit to demand and price

forecasting accuracy116

Meridian commented that the proposed rule "would be unlikely to
substantially enhance accuracy of dispatch outcomes"117

The Major Energy Users and the Australian Sugar Milling Council did not
consider the rule change proposal would result in a material improvement
in demand and price forecasting.

Commission’s assessment

In the Commission’s view the evidence and analysis undertaken indicates that the
issues raised in the rule change requests are not sufficiently material at this time to
require large price responsive loads to participate in central dispatch.

112

113

114

115

116

117

See Snowy, pl,
http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch

See Australian Energy Council, p3,
http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch

See Stanwell, p1,
http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch

See Energy Development, p1,
http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch

See Sun Metals, pl1,

http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
See Meridian, p1,

http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
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There are many factors that contribute to pre-dispatch pricing inaccuracy, and it is not
clear that any contribution from large loads to forecast error is particularly significant
or a consistent source of error. This position recognises that there is evidence indicating
specific large loads do have an effect on price forecasting accuracy at particular times.
It also recognises that other factors such as the actions of scheduled generators and
general forecasting error may be more material factors in a larger number of intervals.

Further, the fact that pre-dispatch pricing is different to dispatch pricing is not
unexpected. The pre-dispatch forecasts are designed to provide information to market
participants to enable them to plan and adjust their generation and consumption
decisions. To the extent that there is change between pre-dispatch forecasts and
dispatch, it is at least in part an indication that this process of responding to new
information is working. The Commission notes that the rule change proponents
commented on the transparency and accuracy of the pre-dispatch price forecasting
process in their rule change proposals, in their comments on the consultation paper
and in comments on the draft rule determination.

5.2 Costs on market participants to participate in central dispatch

As part of the assessment of the rule change requests, it was necessary to examine the
potential costs that would be incurred by market participants” as a result of any
proposed change to the NER against the benefits. In this case, given the Commission’s
findings in chapter 4 relating to the materiality of the issue, any costs that may be
imposed on participants would need to be balanced against the unclear benefits that
may result from requiring loads and non-scheduled generators to participate in central
dispatch.

In response to the consultation paper, a number of stakeholders commented on the
costs associated with the proposed rule change:

. Rio Tinto Alcan Yarwun referred to the significant burden of being required to
bid and respond to dispatch instructions, and that this served only to inhibit the
ability of a consumer to respond to a high price signal.118

. Ergon Energy suggested significant costs would be incurred and these would
apply to industries already under economic pressure.11?

. AGL suggested the costs would likely outweigh the benefits, and the
requirements would include market knowledge and expertise in trading,

118 Rjo Tinto Alcan Yarwun submission, p.4,
http:/ /www.aemc.gov.au/ getattachment/0d02£f83-a7{5-455c-8b75-b848388abc27 / Rio-Tinto-Alcan
-Yarwun.aspx

119

Ergon Energy submission, p.1,
http:/ /www.aemc.gov.au/ getattachment/94172702-d2e2-4d46-bde0-804b2db2f5eb/ Ergon-Energy.
aspx
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significant system and IT costs for monitoring and participating in the market, as
well as ongoing legal and compliance costs.120

. EnergyAustralia stated that the benefits of scheduling do not warrant the rule
changes.121

. The Energy Efficiency Council stated “Snowy’s proposed rule change is an
extremely expensive way to address a non-issue.” 122

. QGC commented that the benefits are unlikely to outweigh the costs and the
imposition on loads would be unnecessarily burdensome relative to the
materiality of the issue. It also commented that solutions need to be proportional
to the problem, and that no clear case for change was evident.123

. Stanwell commented that the rule would place significant financial burdens on
the customer or their retailer, and it needed to be established that the burden

would be offset by significant benefits.124

In response to the draft rule determination there were no new comments or evidence
put forward on the issue of costs.

A number of submissions, including those by the Australian Sugar Milling Council,
the Major Energy Users Inc, Meridian and Energy Developments, all commented that a
requirement for scheduling would add material costs to market participants.

The Australian Energy Council stated the Commission’s reference to a cost estimate
from the industry workshop (24 March 2017) should have been "heading towards $10
million" rather than "up to $10 million" as described in the draft rule determination.

5.2.1 Commission’s assessment

The Commission considers the costs of establishing and operating communication and
telemetry systems and for legal and compliance requirements, would add to the
financial pressure many large businesses are already under from historically high

120 AGL submission, pp.1-2,
http:/ /www.aemc.gov.au/ getattachment/1b0bac45-9b05-4aee-9bac-382bbelOceeb/ AGL.aspx

121 EnergyAustralia submission, p.1,
http:/ /www.aemc.gov.au/ getattachment/75fc6213-5424-471d-8458-8680b5b8b8a5 / Energy Australi
a.aspx

122 Energy Efficiency Council submission, p.4,
http:/ /www.aemc.gov.au/ getattachment/c6168a41-3c9a-4d7d-90d8-a5b1b461c0fa/ Energy-Efficien
cy-Council.aspx

123 QGC submission, p.1,

http:/ /www.aemc.gov.au/ getattachment/3b5f68ee-2e57-46a9-addb-3df3ca2d834a/QGC.aspx

124 granwell submission, p.1,

http:/ /www.aemc.gov.au/ getattachment/7db617a6-c949-44d2-8974-b02106b09276 / Stanwell.aspx.
Stanwell also noted that if the benefits case could not be made, the AEMC should consider whether
the obligations on scheduled generators are efficient.
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energy prices. These costs would be incurred by scheduled loads in relation to all
dispatch intervals of a trading day, whereas the benefits that may accrue in terms of an
improvement in forecast accuracy would only occur in some locations at some times.

On this basis the Commission considers a requirement on loads to participate in central
dispatch would not materially improve market efficiency, but would impose increased
costs on consumers and therefore will not, or is not likely, to contribute to the
achievement of the NEO.

5.3 Contract market efficiency

Snowy claims that scheduling large price responsive loads would enable more efficient
pricing of financial products in the contract markets.

Snowy considers there are both short term and long term impacts on the pricing of
financial contracts. In the short-term, if the spot price is lower than the pre-dispatch
price due to price responsiveness, the day ahead outage cover may be incorrectly
priced. In the longer term if prices do not reflect underlying supply and demand it may
influence new entrant decisions.

5.3.1  Stakeholder’s views — contract market efficiency

In response to the consultation paper, three stakeholders did not consider the influence
of loads on the contracts market significant:

. AGL commented that requiring customers to bid into central dispatch may not
provide a more accurate forecast or a more accurate spot price, and therefore will
not result in more certainty in the derivatives market.125

. The Major Energy Users Inc considered there would be minimal if any impact on
derivative products.126

. Pacific Aluminium stated that market participants rely on historical data on
actual prices rather than on pre-dispatch pricing to price hedges. “The bigger
issue is the late re-bidding by generators inflating the actual spot price and hence
hedge prices."127

Other than the views put forward by Snowy and ENGIE, there were no additional
stakeholder comments supporting the issue as identified in the rule change requests.

125 gee AGL submission, p.1,

http:/ /www.aemc.gov.au/ getattachment/1b0bac45-9b05-4aee-9bac-382bbelOceeb/ AGL.aspx

See Major Energy Users Inc. submission, p.21,

http:/ /www.aemc.gov.au/ getattachment/ f8e16b38-32f7-4557-80be-ded11678a0cf / Major-Energy-U
sers.aspx

126
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There were no additional comments on the contract market efficiency received in
response to the draft rule determination.

5.3.2 Commission’s assessment — contract market efficiency

The contracts market provides market participants with a means of managing risk. The
variability of demand and supply conditions results in fluctuations in the spot price
such that prices range from the Market Price Cap (MPC) of $ 14,200/ MWh to the
Market Floor Price of - $1,000/ MWh.

To manage their exposure to the spot market, participants typically seek to enter
contracts to effectively convert uncertain future spot market prices into more certain
wholesale prices to better match upstream or downstream obligations that are
relatively stable across time. By helping to smooth their future effective wholesale
revenues or payments, contracts lower participants' risk profiles and enable them to
obtain equity and debt financing.

Generators face upstream obligations in the form of fixed and variable costs. The
magnitude of these costs vary considerably by plant technology, fuel type and location,
but rarely vary on a half-hourly basis and are therefore more stable than the spot price.

Retailers typically enter into contracts to supply electricity to customers at prices that
are fixed or vary in a pre-determined manner over a specified period of time. These
often provide fixed pricing over a period of several years.

These factors mean market participants will value contracts on the basis of their
particular circumstances, their expectations of the market, and their appetite for risk.
Within this context the spot price is one of a range of inputs that must be considered,
but is not necessarily the most significant factor.

In terms of new entrants, their investment and entry decisions are more likely to be
based on forecasts of future demand and system adequacy rather than being limited to
the spot price or contract prices.

The Commission does not consider Snowy’s rule would result in materially more
accurate or efficient price signals to the market, and notes that AEMO's demand
forecasting is reasonably accurate and does reflect the balance of supply and demand
in the market at dispatch. On these grounds, the Commission does not consider the
proposed rule would, or be likely to, contribute to the achievement of the NEO.

127 gee Pacific Aluminium submission p-3,

http:/ /www.aemc.gov.au/ getattachment/0fb8elc4-c07e-4773-a125-d8713547a759 / Pacific-Alumini
um.aspx
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54 System security

Snowy makes two claims related to system security. The first is that AEMO has a
reduced ability to manage central dispatch because non-scheduled loads reduce the
effectiveness of AEMO's constraint equations.

To maintain the power system security AEMO continually manages network
constraints. In locations where constraints regularly bind, and where there is a material
amount of unscheduled load (or non-scheduled generation) there may be instances
where AEMO constrains a scheduled generator unnecessarily, and higher priced
dispatch occurs. For example, AEMO may constrain a scheduled generator due to a
transmission constraint. Therefore, if the demand forecast is such that, if not for the
transmission constraint, the constrained generator would have been dispatched but
instead a higher priced generator is dispatched as the marginal generator, a higher
than efficient spot price for that dispatch interval would result.

Snowy's second claim related to system security is that large price sensitive loads
reduce AEMO's ability to plan and procure other market services required to ensure
the safe and reliable operation of the electricity system over the medium and
long-term.

54.1 Commission’s assessment

The Commission notes that AEMO publishes information on network constraints so
that information is available to all market participants. As such participants can take
this information into account, along with their market knowledge and experience, and
reflect their position in their bids and rebidding activity. Additionally it is demand
rather than price forecasts that are most relevant to managing network constraints, and
as demonstrated, AEMO's demand forecasts are reasonably accurate at dispatch.

The Commission notes that AEMO’s contingency planning considers larger impacts
than those related to individual loads and generators, and that AEMO’s submission to
ENGIE’s rule change requests (as part of the consolidated rule change) did not raise
specific concerns related to system security but did comment that contingency FCAS
would not be affected by the proposed rules, and regulation FCAS was unlikely to be
affected.128

128 AEMO submission, p.4,
http:/ /www.aemc.gov.au/ getattachment/b23a41dd-3413-429e-946£-7c82c1c68626 / AEMO-receive
d-27-May-2016.aspx
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5.5 Additional issues raised by stakeholders

5.5.1 Loads practical ability to comply with dispatch instructions

In response to the consultation paper, a number of stakeholders indicated that
scheduling requirements may be in conflict with industrial requirements and
processes, including pre-existing contractual arrangements. Pacific Aluminium stated
“Electricity market rules should not dictate how industrial producers operate their
production processes as this "tail wagging the dog’ approach can only lead to economic
inefficiency.”12? Similarly, EnerNOC commented that many large loads cannot be
controlled without risk to the industrial requirements.130

Similar comments were received on this issue in response to the draft rule
determination, including for example from the Major Energy Users Inc, and the
Australian Sugar Milling Commission.

The Commission understands that compulsory scheduling may not be practical for all
loads, as their demand may be variable for operational reasons rather than or in
addition to price responsiveness. In addition, even where the load is price responsive,
only a portion of its total demand may be variable and any demand response may only
be able to occur in specific increments or on specific occasions. As such, and on the
basis that loads' industrial requirements should not be affected by electricity market
requirements, it would only be practical to schedule a proportion of particular loads.
This would reduce the claimed benefits of the loads being scheduled.

5.5.2  Price elasticity and demand response

Another important consideration is how the proposed rule may alter the incentives of
market participants. A comment from EnerNOC in response to the consultation paper
suggested there would be a reduction in demand responsive behaviour if loads were
required to be scheduled, and that this may result in inelastic demand and in turn
higher spot prices, and higher prices for retail consumers.131 A similar comment was
received from Meridian in response to the draft rule determination. It stated that
scheduling loads "may discourage load from being price responsive with consequential
impacts on price".132

129 pacific Aluminium submission P2,
http:/ /www.aemc.gov.au/ getattachment/0fb8elc4-c07e-4773-a125-d8713547a759 / Pacific-Alumini
um.aspx
130 EperNOC submission, p.2,
http:/ /www.aemc.gov.au/ getattachment/311cfb83-124b-492e-a%1-d17180d258ea/EnerNOC.aspx
131 EnerNOC submission, p.1,
http:/ /www.aemc.gov.au/ getattachment/311cfb83-124b-492e-a%1-d17180d258ea/EnerNOC.aspx
132

See Meridian, p1,
http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
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The Commission considers a reduction in price elasticity would be a poor outcome,
and notes that the ability of market participants to respond to changing circumstances
is an important feature of an efficient market.

5.5.3 AEMO's treatment of batteries justifies other non-scheduled generation
and load being scheduled

Snowy, ENGIE and the Australian Energy Council commented in response to the draft
rule determination that AEMO's treatment of batteries justifies other non-scheduled
generation and load also being scheduled. The main arguments in support of this
position are:

. the issues associated with the visibility and potential impact of batteries are also
relevant to other non-scheduled generators and loads

. principles of technology neutrality suggest that all technologies be subject to the
same requirements.

The Commission notes there are benefits to the approach AEMO has adopted in
relation to batteries, specifically:

. in relation to visibility and potential impact, it is notable that AEMO clearly
specified the technical characteristics of batteries that have caused concern. Their
fast ramp rates, ability to switch from maximum charge to maximum discharge
within one cycle (Hz), and the fact that they cannot be forecast readily, were the
grounds set out for the separate registration and classification treatment. In the
Commission's view, if other technologies had similar characteristics that also
raised potential security and forecasting issues, then AEMO could consider
whether there would be grounds for similar treatment.. Notably, AEMO has
chosen to apply its discretion selectively to deal with specific characteristics

. in relation to technology neutrality, it is already the case that participation
requirements in the NEM vary by technology type. While it is the case that there
should be an equal opportunity for different technologies to participate in the
NEM, it is not the case that participation should be the same despite differences
in essential technical characteristics. Example differences in characteristics that
mean, or could mean, different participation requirements apply include the
difference between firm and intermittent generation (given effect in the
scheduled and semi-scheduled generator classifications), the specific
characteristics of batteries, and potentially the level of carbon emissions
generated.

5.5.4 Links to the five minute settlement rule change

There were a number of comments in response to the draft rule determination, from
ERM Power, Snowy and ENGIE, suggesting there is a need to consider this rule change
with the five minute settlement rule change, and that the cost benefit assessments the
Commission has done in the respective rule changes are inconsistent.
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5.6

In relation to whether the rule change requests should be treated together, the
Commission considers the rules deal with separate aspects of the central
dispatch process and can most effectively be dealt with separately. This
position has not changed. The Commission draws a clear distinction between
the rule change proposals. Whereas the non-scheduled generation and load rule
change is about participation in central dispatch, the proposed five minute rule
change is about more accurate pricing and settlement, irrespective of who
participates in central dispatch

In relation to inconsistency in the analysis undertaken, the Commission notes
that each rule change proposal raises different issues and thereby requires
specific consideration as to whether the rule change would contribute to the
achievement of the NEO. Any issues raised in relation to the 5 minute
settlement rule change are being dealt with in that process, most recently in the
draft rule determination published on 5 September 2017.

Conclusion

Based on the evidence on the materiality of the issues in the rule change request,
together with the analysis undertaken, the Commission is of the view that Snowy’s rule
will not, or is not likely to, contribute to the achievement of the NEO. The potential
limited benefits do not outweigh the identified costs that would be incurred by large
loads. Further, the potential for reducing price responsive behaviour of large loads is
not, in the Commission's view, in the long-term interests of consumers.
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6 Assessment of ENGIE's proposed rule

ENGIE put forward three related proposals as part of its rule change requests that it
suggested could be implemented individually or in combination. The proposals aim to
address a deficiency that allows non-scheduled generation to interact with the market
without obligations to inform the market of its intentions. There are a number of
market impacts that ENGIE attributes to the lack of information on non-scheduled
generation:

. distortions to the pre-dispatch and dispatch processes caused by price responsive
non-scheduled generators

. inefficient dispatch can result in uneconomic generation. Part of this claim is that
scheduled generators are being sent targets that are "calculated without any
account of the impact of non-scheduled generation."133 This raises the total cost
of generation and prices

. AEMO is required to take a more conservative approach to managing system
security than it would with better information

. there may be a reduction in liquidity if peaking generators are not able to offer
cap contracts because of uncertainty over dispatch pricing.

ENGIE stated its proposed rules are intended to improve information transparency. It
considers its suggestions are proportionate to the scale of the issues raised, and it was
"mindful not to impose complex or overly onerous obligations on owners of smaller
generators, especially those that are not seeking to be active in the market."134

6.1 ENGIE proposal - reduce the threshold for scheduling
non-intermittent generators to 5 MW

The first option put forward in ENGIE's rule change request was to reduce the
threshold for scheduling non-intermittent generators from 30 MW to 5 MW. This
would apply to all new non-intermittent generators registered after the making of the
rule, and then to existing generators that are capable of being scheduled by a
nominated time. ENGIE's proposed rule would not apply to existing non-scheduled
intermittent generators, and it assumed any new intermittent generators would be
classified as semi-scheduled as per the current provisions in the NER.

ENGIE stated that the amount of non-scheduled generation at the commencement of
the NEM in 1998 was inconsequential and its exclusion from the scheduling process
did not impact the market. It considers there has been strong growth in non-scheduled

133 ENGIE rule change request, p. 4
http:/ /www.aemc.gov.au/ getattachment/4219ffd9-f0f1-4690-84a8-555282d44374 / Rule-change-req
uest.aspx

134

ENGIE rule change request, p.1
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generation since then and is "now having a detrimental impact which is likely to
increase going forward."135

ENGIE considers scheduling non-intermittent generators that are 5 MW or larger
would address the inaccurate and inefficient pre-dispatch and dispatch outcomes.

6.1.1 Stakeholder views — market information

In terms of stakeholder comments on the proposed rule in response to the consultation

paper:

their nameplate capacity and that this inconsistency should be addressed.136

. ERM Power stated that implementing the rule change would provide a more

accurate picture of the level of supply available to the market, allowing a more

efficient dispatch process.13”

. AGL commented that any efforts to improve the accuracy of the pre-dispatch

forecast would be better focussed on improving AEMQO's short term demand
forecast, which would contribute more to forecast inaccuracies than the

behaviour of non-scheduled generation.138

. Westpac commented that scheduling small generators would not “make a
material improvement to pre-dispatch that is distinguishable from the noise
currently in demand forecasts.” 139

In response to the draft rule determination, a number of respondents argued against

the proposition that more market information was important to more accurate
pre-dispatch and dispatch outcomes, including;:

135 ENGIE rule change request, p.1

Stanwell commented that the proposal did not capture wind farms regardless of

http:/ /www.aemc.gov.au/ getattachment/4219ffd9-f0f1-4690-84a8-555282d44374 / Rule-change-req

uest.aspx

136 gSranwell submission, p.3,

http:/ /www.aemc.gov.au/ getattachment/3c8474e1-e8f8-41a0-9970-e4025c3abb76 / Stanwell-receiv

ed-27-May-2016.aspx

137 ERM Power submission, p.1,

http:/ /www.aemc.gov.au/ getattachment/a3acelb7-a99d-417a-aa7b-1906elce759a/ ERM-Power.as

1228

138 AGL submission, p.2,

http:/ /www.aemc.gov.au/ getattachment/e3dblabe-f033-4727-84dd-0c1c4901c342 / AGL-received-

3-June-2016.aspx

139 Westpac submission, p.1,

http:/ /www.aemc.gov.au/ getattachment/a0ce3149-cf69-4310-bb67-768eled6bbaa/ Westpac-receiv

ed-20-May-2016.aspx
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. the Australian Sugar Milling Council stated the technology used by their
members in generation is "mature, well understood, easy to effectively model,
and predictable based on historic behaviour and performance"140

. Meridian stated scheduling would "be unlikely to substantially enhance accuracy
of dispatch outcomes"141

. the Major Energy Users Inc stated "there is no certainty the materiality of the
proposed changes would be significant"142

. Energy Developments stated the proposed changes "would not necessarily
translate to benefits to the market such as improved forecasting and demand
management"143,

A different view was expressed by other respondents to the draft rule determination,
including;:

. the Australian Energy Council stated that AEMO's "ability to dispatch the market
efficiently will be compromised by information asymmetry"144

. ERM Power commented that while it is encouraging that the Commission
acknowledged in the draft rule determination that changes in the market may
necessitate changes in information or participation requirements, it is concerned
that this may be too late "when an increase in market distortion is observed and
secure operation of the power system is impacted by larger volumes of
non-scheduled generation and price responsive load"14>

6.1.2 Commission’s assessment — market information

The Commission agrees with ENGIE that the quantity of non-scheduled generation at
the commencement of the NEM was small and did not have a material impact on the
pre-dispatch and dispatch processes. It also notes the growth in the quantity of
non-scheduled generation has been relatively gradual over the last decade, and
acknowledges the outlook is for an increase in smaller, more distributed, intermittent
generation and that this may increase the quantity and proportion of non-scheduled

140 gee Australian Sugar Milling Council, p1,

http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
141 See Meridian, p1,

http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
142 See Major Energy Users Inc, p2,

http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
143 See Energy Developments, pl,

http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
144

See Australian Energy Council, p1,

http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
145 See ERM Power, p4,

http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
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generation in the market, even though a significant portion of new generation is
expected to be distributed generation which is generally below 5 MW and therefore
would not be captured under the proposed rule.

The Commission does not consider a requirement for non-intermittent generators
above 5 MW to be scheduled would materially improve the information available to
the market nor the accuracy of pre-dispatch forecasts and dispatch.

. 44 per cent of non-scheduled generation is wind generation or solar PV, which is
intermittent generation and so would not be covered by the proposed rule.

. 29 per cent of non-scheduled generation is associated with industrial or
commercial processes and may not practically be able to comply with dispatch
instructions. Any benefits from scheduling generators in this category will vary
and depend on the generator's characteristics.

. The remaining non-scheduled generation represents less than two per cent of
NEM generation capacity, and only impacts on pre-dispatch and dispatch
accuracy to the extent that AEMO is not able to forecast it accurately.
Non-scheduled generators are similar to loads, in that they vary significantly in
their size, variability, predictability and price responsiveness. At an individual
generator level there may be no improvement in forecasting accuracy resulting
from it being scheduled. As described in chapter four, AEMO’s demand forecasts
are generally accurate and there are many more significant factors contributing to
pricing forecast error, and some of these factors contribute to efficient market
outcomes. For example, although price responsiveness may contribute to price
forecast error, it can also result in more efficient market outcomes.

The Commission considers the benefits of implementing the proposed rule would be
limited and uncertain. Against this assessment of the benefits, the Commission needed
to consider the costs that would be incurred by non-scheduled generators if they were
required to be scheduled and balance the benefits and costs, in the long-term interests
of consumers.

6.1.3  Stakeholder views — costs on market participants

From the responses to the consultation paper, stakeholder views on the costs of
scheduling varied significantly:

. AGL expressed the view that the costs are significant given that participation in
central dispatch is a complex and dynamic task requiring people with
considerable market knowledge and expertise in trading and the wholesale spot
market.140 This is in addition to the system and IT costs of monitoring and

146 AGL submission, p.2,

http:/ /www.aemc.gov.au/ getattachment/e3dblabe-f033-4727-84dd-0c1c4901c342 / AGL-received-
3-June-2016.aspx
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participating in the market. Similar comments were received from the Major
Energy Users Inc., SA Water and Westpac.147

. Origin took a precautionary stance, suggesting the proposal had merit but that
the benefits must outweigh the regulatory costs to smaller participants resulting
from the new requirements.148

. ERM Power stated that approximately 75 per cent of the non-scheduled
non-intermittent generation was operated by market participants that operate
other scheduled generation units, and the cost of scheduling to them would be
incremental.149

. Stanwell considered the likely benefits of the proposal would far exceed the
costs. 150

There were no additional data put forward on costs in responses to the draft rule
determination. General comments agreeing with the Commission's view that the costs
of scheduling may be material were received from Meridian, the Major Energy Users
Inc., Energy Developments, and the Australian Sugar Milling Council. The Australian
Energy Council commented that the draft rule determination cited comments from the
industry workshop (24 March 2017) of "up to $10 million" whereas it claims the
comment was "heading towards $10 million". No more detailed analysis was provided
to support or oppose the Commission's view in the draft rule determination.

6.1.4 Commission’s assessment — costs on market participants

The Commission considers the likely costs of establishing communication and
operating systems and processes, and ensuring legal and compliance requirements are
satisfied, would be material to small generators. These costs would be definite and
must be weighed against benefits that are unclear and periodic. Such costs could
materially affect the business models of small generators already operating in the
market, and may also deter future entry and investment.

147 Major Energy Users Inc. p.12,
http:/ /www.aemc.gov.au/ getattachment/6397ca33-838c-4a3a-b258-361904808a35 / Major-Energy-
Users-received-23-May-2016.aspx SA Water, p.1,
http:/ /www.aemc.gov.au/ getattachment/3d956c7c-b4af-49d4-9dfe-dd8382ae5{25/SA-Water-recei
ved-23-May-2016.aspx Westpac, p.1,
http:/ /www.aemc.gov.au/ getattachment/a0ce3149-cf69-4310-bb67-768ele46bbaa/ Westpac-receiv
ed-20-May-2016.aspx

148 Origin, p.1,
http:/ /www.aemc.gov.au/ getattachment/c62b921d-fd88-4909-8f41-9dbadf29a8c6/ Origin-Energy.
aspx

149 grMm Power, p.2,
http:/ /www.aemc.gov.au/ getattachment/a3acelb7-a99d-417a-aa7b-1906elce759a/ ERM-Power.as
px

150 Stanwell,
http:/ /www.aemc.gov.au/ getattachment/3c8474e1-e8{8-41a0-9970-e4025c3abb76 / Stanwell-receiv
ed-27-May-2016.aspx
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6.1.5 Appropriate threshold for participation in central dispatch

An important aspect of the proposed rule relates to the appropriate threshold for
scheduling. While ENGIE's proposal suggested the existing 5 MW threshold as the
level at which non-intermittent generators must be required to become scheduled,
there were a number of other views. Snowy suggested 15 MW,151 Arrow Energy
indicated an unspecified level higher than 5 MW, 152 Stanwell suggested there may be
merit in setting the threshold at 1 MW, 153 and AEMO recommended specific
consultation on the threshold should occur before it is changed as there is no clear basis
for using 5 MW as the threshold for central dispatch.14 Irrespective of the level chosen
the Commission recognises that some participants may design their market entry
around the specific threshold chosen.195

6.1.6 Commission’s assessment — appropriate threshold for participation in
central dispatch

The Commission considers setting the threshold for classification as a scheduled
generator and therefore the requirement to participate in central dispatch as a
significant decision. As described in section 3.3, the industry is evolving and there is an
expectation that a greater proportion of generation will be smaller and more
distributed than currently is the case. The Commission:

. considers it would be inappropriate to apply the full requirements of scheduling
to such small generators at this time, as the costs and compliance requirements
may unreasonably disrupt businesses and deter investment

. recognises that the emergence of distributed generation poses challenges to
AEMO in relation to the visibility and predictability of generation, and its ability
to control participants to ensure system security.

151 Arrow Energy, pp.1-2,
http:/ /www.aemc.gov.au/ getattachment/e8ald8af-464e-4912-8096-5d629176e55f / Arrow-Energy-r
eceived-24-May-2016.aspx

152 Arrow Energy, pp.1-2,
http:/ /www.aemc.gov.au/ getattachment/e8ald8af-464e-4912-8096-5d629176e55f / Arrow-Energy-r
eceived-24-May-2016.aspx

153

Stanwell, p.10,
http:/ /www.aemc.gov.au/ getattachment/3c8474e1-e8{8-41a0-9970-e4025c3abb76 / Stanwell-receiv
ed-27-May-2016.aspx

154 AEMO submission, p.4,

http:/ /www.aemc.gov.au/ getattachment/b23a41dd-3413-429e-946£-7c82c1c68626 / AEMO-receive
d-27-May-2016.aspx

Tesla Corporation own 4 diesel generators in Western Australia each with a nameplate capacity of
9.9 MW. As this is lower than the 10 MW threshold for registration in Western Australia, Tesla is
not required to register. Tesla is a full participant in the market, certified to provide Reserve
Capacity and participate in the Short Term Energy Market and Balancing Market. It can be
expected that other participants will seek to achieve a similar outcome; participating to the extent
wanted commercially, and avoiding any additional obligations.

155
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It is for these reasons that the Commission undertook the Distribution Market Model
Review, and AEMO is also examining issues associated with integrating distributed
energy resources into the NEM. With further progression, the Commission considers
these work-streams may develop approaches for dealing with AEMO's visibility, 156
predictability and control requirements that can be applied to small generators without
imposing unreasonable economic or administrative burdens. This would better inform
the issue of where to draw the boundary between smaller market participants with a
lower ability to bear substantial compliance obligations and costs, and the larger
participants who operate as scheduled participants in central dispatch.

Given the lack of evidence to support a finding of a net benefit from requiring
non-scheduled generators to participate in central dispatch, and the work being
undertaken by the Commission and AEMO in relation to smaller-scale generation (less
than 5 MW), the Commission is of the view that the threshold for classification as a
scheduled generator should not be amended at this time. This however, does not
preclude this issue from being examined in the future to determine if, given market
conditions at the time, the threshold level should be adjusted.

6.1.7 System security

ENGIE stated that the lack of visibility of non-scheduled generation causes AEMO to
take a more conservative position in managing system security.

In its submission on the consultation paper AEMO commented that:

“In theory, any increase in the scope of generation covered by the central
dispatch process would improve market efficiency and power system
security, provided the additional generation has the ability to respond to
dispatch instructions. The proposal would not alter existing exemptions
from central dispatch for practical or technical reasons, so the main
consideration is whether the remaining generation affected by the proposal
will be material.” 157

Given the Commission’s analysis indicates that the majority of non-scheduled
generation is either intermittent or the by-product of an industrial process, and the
number of large loads that are price responsive is limited, it means the benefits that
may accrue from scheduling these participants would also be limited. AEMO did not
raise any other system security issues in its submission other than commenting that

156 coaG Energy Council has agreed, consistent with one of the Finkel review recommendations, to
initiate the development of a national register for distributed energy resources. A rule change is
being prepared, with the register to commence by end 2018. See,
http:/ /www.coagenergycouncil.gov.au/ publications/energy-market-transformation-bulletin-no-0
5--work-program-update

157 AEMO submission to consultation paper, p 4
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contingency FCAS would not be affected by the proposed rule, and regulation FCAS
was unlikely to be affected.158

While noting the limited information put forward by proponents and AEMO’s
response on issues related to system security, the Commission does recognise that the
changes in generation and consumption technologies may result in new system
security challenges. These challenges may require changes to market participation
requirements or processes but prior to implementing a broad mechanism that would
apply to all generating units of a particular class it will be necessary to fully assess
specific system security issues. Therefore, the Commission does not consider the rule
change requests as the most appropriate method for considering such issues.

. It is not apparent that a single threshold should apply to requirements for
registration, participation in central dispatch, or for system security.

. The Commission is of the view that system security issues should be considered
more broadly than in relation to non-scheduled generation and large price
responsive loads. In particular, any analysis should also consider issues arising
from the increase in unregistered generation below 5 MW and be informed by
the work currently underway by both the AEMC and AEMO relating to this
generation.

. In the event that system security issues do arise before they are considered in
broader and more appropriate processes, the Commission notes AEMO has
powers to deal with such issues, in particular:

— it can impose any terms and conditions it considers reasonably necessary
on participants at the time of registration, under cl. 2.2.3(c) of the NER. This
enables it to apply specific requirements on certain types of participants, or
on certain technologies (with particular attributes), if it considered this
necessary for system security reasons. Indeed in AEMO's recently re-issued
guide to generator registration and classification, which identifies specific
characteristics of batteries that may affect system security and forecasting
accuracy, AEMO indicated it intends to use this provision to impose terms
and conditions on registration to require information, dispatch information
or participation in central dispatch, as required. This is discussed in detail
in section 1.1.1.

—  ithas power under cl. 3.8.2(e) of the NER to require participants to
participate in central dispatch to the extent necessary to ensure system
security.

158 AEMO submission, p.4,
http:/ /www.aemc.gov.au/ getattachment/b23a41dd-3413-429e-946£-7c82c1c68626 / AEMO-receive
d-27-May-2016.aspx
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6.1.8 Impacts on the contracts market

In another similarity with Snowy’s submission, ENGIE states the uncertainty around
future pricing creates risks for peaking generators and this may mean they do not offer
cap contracts into the market, thereby reducing market liquidity. The risk for such
generators is that in committing to run for a period, on the expectation of a high spot
price informed by a high forecast pre-dispatch price, non-scheduled generation may
enter the market and as a result, the generator dispatched that sets the price is not the
same as forecast and the actual price is lower than forecast and the peaking generator
is not dispatched at all. The peaking generator may then operate inefficiently for its
minimum run time. There are a number of issues related to this:

. Pre-dispatch forecasts are designed as signals to the market and responses to
these signals are part of an efficient market process, especially in relation to price
forecasts.

. There are many influences on price, in addition to non-scheduled generation, and

unless these are also controlled the rule change proposal would not materially
alter the situation.

. One possible solution that may give peaking generators certainty would be some
form of gate closure that locked in a spot price beyond the peaking generator's
commitment time. However, this would undermine market efficiency by
preventing a more responsive interaction between supply and demand. It would
also create consumption inefficiencies of potentially greater magnitude and
beyond the control of loads. For example, if a price was established four hours
ahead of dispatch and a load then had to reduce consumption for commercial
reasons, the dispatch price may be inefficiently high. While the peaking
generator would achieve certainty, the inefficient price would represent a cost to
every load and consumer in the market, and would likely lead to higher prices
for consumers.

6.1.9 Conclusion —reducing the threshold for non-intermittent generation to
5MW

Based on the evidence and the materiality of the issues in the rule change request, and
the analysis undertaken, the Commission is of the view that the proposed rule will not,
or is not likely to, contribute to the achievement of the NEO. The potential limited
benefits do not outweigh the costs that would be incurred by non-scheduled
generators. In part this is driven by the fact that the majority of non-scheduled
generators are either intermittent wind generators or generating as a by-product of
industrial processes, so the practical ability to comply with dispatch instructions is
limited. Further, there is a risk that adding costs to small non-scheduled generators
will not only disrupt the business models of existing generators but may also deter
new and innovative investment in the sector. In the Commission’s view this would not
be in the long-term interests of consumers.
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6.2 ENGIE proposal - soft scheduling

ENGIE's second option was to create "soft-scheduled" generators as a new class of
participant. These generators would inform AEMO of their intended generation but
would not have to participate in bidding or to follow dispatch instructions.

ENGIE considered the potential benefits of this option would be that it improves the
information available in the pre-dispatch and dispatch processes because the
information would be from market participants rather than as forecast by AEMO. It
considered that more accurate information would result in more informed decisions by
market participants and more efficient dispatch.

ENGIE's rule change request discussed the need for participants to comply with the
information they provided to AEMO, and it noted that currently there is no such
compliance mechanism.

6.2.1 Stakeholder views — soft-scheduling classification

In response to the consultation paper, stakeholders indicated they were not generally
in favour of this option:

. there is not an appropriate existing compliance mechanism. This was pointed out
by stakeholders, including Snowy and ERM Power15?

. the proposal would create an opportunity for gaming. Participants could inform
AEMO of one generation level in order to influence the market price, and then
change that level during dispatch. Stanwell and ERM Power commented that it
would be inconsistent and inefficient if the dispatch price were able to be set by
participants who did not receive dispatch instructions160

. AEMO did not support this option, stating that it would introduce complexity
and confusion into the registration process.

There were no additional comments by stakeholders in response to the draft
determination on the proposal for soft-scheduling.

159 Snowy submission, p.2,
http:/ /www.aemc.gov.au/ getattachment/b64c2a71-6ce5-47{8-9ec9-cd45199cb2a4 / Snowy-Hydro-Li
mited.aspx, and ERM Power, p.2,
http:/ /www.aemc.gov.au/ getattachment/a3acelb7-a99d-417a-aa7b-1906elce759a/ ERM-Power.aspx

160 Stanwell, p.10,

http:/ /www.aemc.gov.au/ getattachment/3c8474e1-e8f8-41a0-9970-e4025c3abb76 / Stanwell-received
-27-May-2016.aspx And ERM Power, p.3.
http:/ /www.aemc.gov.au/ getattachment/a3acel1b7-a99d-417a-aa7b-1906elce759a/ ERM-Power.aspx
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6.2.2 Commission’s assessment — soft-scheduling classification

The Commission considers there is merit in examining the extent to which information
and other mechanisms can improve market efficiency, as alternatives to scheduling.
However it does not agree that this option would be an effective mechanism.

In the absence of an effective compliance process the risk of manipulative conduct or
participants simply choosing not to comply with the information provided is high.

If a compliance process was created and participants were required to conform to the
information provided, then the proposed rule strongly resembles scheduling.
Generators would have to nominate and conform to its output, even though it would
not be a participant in the price setting process, nor subject to constraints, under the
proposal. Nonetheless it would have to incur most of the costs associated with
scheduling. As noted, the Commission does not consider there is a net benefit
justifying the scheduling of non-scheduled generators at this time and therefore where
a compliance program is included under this proposal, the same justifications exist for
why, at this time, the Commission is of the view that the proposed rule will not, or is
not likely to, contribute to the achievement of the NEO.

The AER would also have to develop and implement a separate conformance process
for "soft-scheduled" generators. This process would create additional costs and
administrative burden for the AER, AEMO and market participants.

Based on the analysis described, the Commission does not support the proposal to
create a "soft-scheduled" category of generator.

6.3 ENGIE's proposal - proxy bidding

ENGIE's third option was for AEMO to develop a new process to incorporate the price
responsiveness of non-scheduled generators in the form of price/volume bids into the
dispatch demand forecast. The potential benefit of this option would be that it would
apply to all non-scheduled generating units, including those below 5 MW, and
potentially to all non-scheduled loads.

ENGIE's intention, evident in all of its proposals, was to increase the level of market
information and thereby to improve market efficiency. Noting this, there are significant
concerns with this option.

6.3.1  Stakeholder views — proxy bidding

A primary consideration in the Commission's assessment of this option is that AEMO
does not consider it has the capability to implement the option.

In response to the consultation paper, the majority of stakeholders opposed this option
and raised concerns that it would compromise AEMO's status as an independent
market operator. In effect, if AEMO bid its forecasts into the market, the concern was
that it would become a market participant in addition to the market operator.
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The Major Energy Users Inc., Snowy, ERM Power and Origin all expressed concerns
about AEMO bidding into the market, and opposed this proposal.

There were no additional comments provided on this issue in response to the
Commission’s draft rule determination.

6.3.2 Commission’s assessment — proxy bidding

The Commission is concerned that the option may require AEMO to undertake a role
that is inconsistent with its existing statutory functions, and that the option would
compromise its status as an independent market operator. The Commission notes
AEMO'’s view that it does not have the capability to implement the option, and
considers there would be significant complexity and cost, and no guarantee of
accuracy, associated with attempting to develop the suggested proxy bids. On this
basis the Commission is of the view that the proposed rule would not be in the
long-term benefits of consumers and will not, or is not likely to, contribute to the
achievement of the NEO.
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7 Assessment of other options considered by the
Commission

7.1 Additional options considered by the Commission

Despite the fact that at this time there is not sufficient evidence to suggest that a
material issue exists in relation to the issues raised by the rule change requests, the
Commission:

. agrees that a transparent market with accurate forecasts and competitively
responsive participants is desirable

. acknowledges the changes occurring as the market transitions to new generation
and consumption technologies.

Given this, an additional set of options was considered.

7.2 All market participants must be scheduled or operate through a
scheduled entity

The most significant option considered was a fundamental market redesign in which
all participants that bought or sold electricity in the NEM would have to be scheduled,
or to operate through a scheduled entity. This option was assessed on the basis of it
being a logical end-point to the concept of increasing the number of market
participants that are scheduled, but the Commission acknowledges it is a significant
departure from the current obligations in relation to participating in central dispatch.

The option is premised on a view that as changes to generation and consumption
technologies occur there will be a reduction in the quantity of scheduled market
participants. This will mean fewer market participants will be required to indicate their
supply and demand intentions through participation in the central dispatch process,
the price setting process will be based on a reducing proportion of generation volume,
and the forecasting burden on AEMO will increase.

To address these issues this option would redraw the balance of responsibilities
between AEMO and industry participants, so that participants would take a more
active role in contributing to the process of balancing supply and demand, and creating
an efficient market. For generators and consumers there would be a simple choice: in
order to buy or sell energy in the NEM they must either be scheduled or operate
through a scheduled participant. The scheduled participant could be a generator, a
load, a market network service provider, a retailer or an aggregator. The participation
requirement would apply universally irrespective of the size of the generator or load,
and would include distributed energy and all consumers. The option could be
considered as an extension of the model that already exists for small generators that
want to sell their output to the NEM but do not want to incur the expense of
registering as a market participant or becoming a scheduled participant; these
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generators are able to operate through the market small generation aggregator
framework.

The option also highlights an issue of market organisation. In a market where there are
many more generators and active consumers, of different sizes and capabilities, there is
a question as to whether it is more efficient for AEMO to deal with a limited number of
participants operating in a hierarchical structure than it is to engage with all
participants in a totally flat structure. Most corporate structures suggest a hierarchical
model is more efficient.

This option is simple in its premise and in that there is clear choice for every generator
or load as to how they operate in the market. However the implementation of such an
option would be costly, complex and disruptive. The option represents a fundamental
change to the current market design, and for businesses would affect: participant
requirements; investment incentives; operational costs; and business models. For
consumers, a transition to this model would likely be disruptive and confusing
depending on the offers they received from retailers or other aggregators.

No stakeholders commented on this option in response to the draft rule determination.

7.2.1 Commission’s assessment — scheduling all market participants

The evidence on demand and price forecasting accuracy does not support the basic
premise of the option that the forecasting task is beyond AEMO's capabilities.

The option encompasses the issues being considered in detail in the AEMC's and
AEMO's ongoing work on distributed energy resources and market structures. The
findings of these reviews should be considered in detail ahead of any work on an
option for fundamental market redesign.

In the event that such a fundamental market redesign was considered necessary, it
would most appropriately be considered in a review, and would include a broader set
of alternative market models for consideration.

7.3 Selective identification and participation requirements

AEMO has the power under clause 3.8.2(e) of the NER to require market participants
to participate in the central dispatch process if it considers such participation is
reasonably necessary for adequate system operation and the maintenance of power
system security. Such power can be exercised in respect of generators or loads, and can
require participation to the extent and in the capacity specified by AEMO. This option
considers broadening the scope of this clause to enable AEMO to require participation
in the central dispatch process if a market participant operates in such a way as to
cause forecasting inaccuracy. Importantly as the clause states "to the extent reasonably
necessary" it enables AEMO to determine the level of participation in dispatch that is
reasonably necessary for adequate system operation and forecasting accuracy; from
information provision to dispatch compliance.
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New Zealand operates a system with similarities to this option, although it only
applies to industrial loads. In 2012 New Zealand introduced a demand side bidding
and forecasting (DSBF) process in order to improve the accuracy of forecast loads and
prices, and achieve better coordination between demand and supply. With DSBF, a
grid exit point (GXP) is determined as either "conforming" or "non-conforming". A
conforming GXP is one from which the load can be accurately forecast by the system
operator.161 Consumers at these points do not need to forecast their load, unless they
want to respond to price in which case they provide a "difference" bid. Purchasers at
non-conforming nodes must input bids indicating their load quantity and willingness
to reduce load in response to price. These are called "nominated" bids. Participants at

non-conforming GXP's have responsibilities equivalent to scheduled participants in the
NEM.

In order to determine if a GXP is conforming or non-conforming, there are specific
criteria that must be taken into account for system security reasons and separately for
forecasting accuracy, and specific processes to be followed. In relation to forecasting
accuracy the key criterion is whether the system operator considers the consumer,
rather than the system operator, will be better able to predict demand at the GXP. If so
it can set out its reasons in writing to the Electricity Authority which then considers
those reasons and the view of the consumer and makes a determination as to whether
the GXP is non-conforming.

There were some stakeholder comments received in response to the draft rule
determination that were relevant to this option:

. Energy Queensland generally supported the Commissions draft rule
determination, but suggested "consideration be given to implementing an
approach that is network dependent rather than a one size fits all
arrangement."162 The rationale for the proposal is to deal with the challenges of
connecting multiple embedded networks to its members' large radial network
configuration where a number of "feeders" may have a much lower capacity
rating compared to a more strongly interconnected network.

. EnergyAustralia supported the Commission's recommendations for AEMO: to
take a precautionary approach to system reserve requirements; to continue to
improve its forecasting models; and, to consider if it has requirements beyond its
current information and system security powers. However, it does consider that
AEMO should have greater discretion over who is required to participate in the
central dispatch process, and over the level of participation required. For
example, requirements could be for full participation or for the provision of
information.163

161 Appendix E sets out the criteria used to determine if a GXP is conforming or non-conforming
162 gee Energy Queensland, p2,

http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
163

See EnergyAustralia, p4,
http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
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. Stanwell commented that the New Zealand model "could work for the Australian
market".164 The approach would avoid the need to schedule most large loads but
would allow for scheduling of the loads that have the most impact on forecast
error. Stanwell also noted that for loads that already participate actively in the
wholesale market, the cost to be scheduled would likely be incremental.

. Snowy expressed concern that the Commission had examined AEMO'’s ability to
use clause 3.8.2(e) to address issues of system security, but has not provided
guidance on how this existing power should be exercised.

7.3.1 Commission’s assessment - selective identification and participation
requirements

The benefit of this option would be if clause 3.8.2(e) was broadened it could enable
AEMO to selectively identify participants that are causing forecasting inaccuracy and
determine an appropriate level of obligations to impose on the participant to ensure
system security and forecasting accuracy. The benefits of this approach would be that:

. it could apply to non-scheduled generators as well as loads

. compliance requirements could be graduated from simple information
requirements through to more onerous obligations such as participation in
central dispatch

. compliance costs would only be imposed on those participants whose market
participation causes forecast inaccuracy or system security concerns.

This option does not depend on a specific scheduling threshold, as obligations could be
imposed on non-scheduled participants (including potentially to large non-scheduled
wind farms). It was considered as a more flexible option than those put forward by the
proponents, in that it would not necessarily apply to a whole class of market
participant and the compliance requirement could be set at a level lower than that
required for scheduled participants.

Although this option provides some flexibility to AEMO to address only those market
participants that are causing the forecast inaccuracy, there are significant impediments
to the implementation of this approach.

The adaptive nature of the proposal, which was supported by EnergyAustralia, Energy
Queensland and Stanwell, may be criticised for creating regulatory uncertainty. Sun
Metals provides a useful example in this regard. The EY analysis identified Sun Metals
as regularly being price responsive and that its responsiveness was a contributing
factor in instances of regional forecast error. On this basis if the option were
implemented Sun Metals may be identified and required to participate more fully in
the central dispatch process. However the EY analysis also highlighted that there were

164 gee Stanwell, P2,
http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
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many instances where forecast error occurred and there was no attributable link to the
actions of Sun Metals. This highlights that whereas the costs to the load of participation
would be definite, the benefit to forecasting accuracy that would be gained would be
uncertain and may not occur consistently.

A similar issue arises in relation to loads that are not price responsive but whose
consumption is variable. They may be identified as the cause of forecast error but have
limited ability to conform to requirements without risk to their commercial operation.
A further issue may be faced by the marginal participant. They may be identified as
causing forecast inaccuracy, but their actions are only identifiable as the topmost action
in layers of supply and demand interaction. In this way they may face compliance costs
even though their contribution to error is marginal within a broader context of market
activity.

These examples highlight the need for clarity in the definitions used to identify
participants, and also issues related to the process. For example, there would need to
be clarity around the level and frequency of behaviour that would cause a participant
to be identified as contributing to forecast error. An equivalent process enabling a
participant to cease being required to comply would also be required for participants
that stopped contributing to forecast inaccuracy.

There is a risk to new investment if the terms and conditions of participation in the
market are unclear and may change over time. A participant may be caught by this
rule if broader market changes, rather than any specific individual action, cause their
operation to be identified as contributing to forecast inaccuracy. This seems
particularly relevant to embedded generators connecting to radial distribution
networks, as highlighted by the examples provided in Energy Queensland’s
submission on the draft rule determination.

In terms of process, an authority to make determinations as to whether a participant's
behaviour contributes to forecast inaccuracy would need to be established. Australia
does not have an equivalent body to the New Zealand Market Authority, and none of
the existing market authorities in the NEM are naturally suited to this assessment task.

The process may also become administratively complex if a large number of market
participants are captured by the mechanism, and are subject to varying levels of
obligation.

While noting that these issues would need to be addressed in detail if the option were
to be implemented, at this time, the Commission does not consider the option will, or is
likely to, contribute to the achievement of the NEO:

. the evidentiary analysis indicates demand forecasts are reasonably accurate close
to dispatch, and the causes of price forecast error are varied and not primarily or
consistently related to the actions of large loads or non-scheduled generators

. market participants captured by the clause would incur costs to comply with
AEMO's requirements. The scale of these costs is unclear, but the Commission
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considers these could be material if they approach the estimated costs associated
with being scheduled

. the proposal may require a new authority to be established to undertake the
assessment function of causation. Alternatively the powers of an existing market
body would need to be amended to undertake the function. These additional
administration and process costs must be considered and balanced against the
unclear benefits of the proposal.

7.4 Create an incentive for generators to become scheduled

This option examined whether the issues raised by the rule change proponents could
be addressed indirectly by creating an incentive for non-scheduled generators to
become scheduled.

The market design of the NEM provides for generator access to transmission capacity
to be determined via the competitive bid stack process. As non-scheduled generation
does not participate in the bid stack and is not constrained off when there is a
transmission network constraint and therefore it effectively receives priority access to
the transmission network. This priority physical access also provides financial benefits,
in that non-scheduled generators are paid for all of its output.

When the NEM was established there were immaterial quantities of non-scheduled
generation. However with the quantity increasing, with particular effect in specific
locations where constraints regularly apply, an option was examined to change the
way AEMO manages network constraints so as to constrain off non-scheduled
generators ahead of scheduled or semi-scheduled generators. This change should
create an incentive on non-scheduled generators to become scheduled or
semi-scheduled. If they do not respond to the incentive they will risk a loss of
generation revenues commensurate with the constraints in their location.

There were two options considered to alter the way the incentive would be managed:
. physically constrain non-scheduled generators before scheduled generators

. change the financial settlements process so that scheduled generators are made
whole for being constrained off due to non-scheduled generation up to the
amount received by the non-scheduled generator.

Snowy expressed concern that the Commission considered this option and stated it
was similar to "the controversial Optional Firm Access approach".16> Snowy stated
that the OFA model was assessed by most stakeholders to be sub-optimal and that the
"NEM already facilitates efficient coordination of transmission and generation."166

165 gee Snowy, p5,

http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
166 ipid, p5
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The Commission acknowledges this option has similarities to the issues examined in
the optional firm access model, in that it addresses the ability of generators to access
the transmission capacity they require. However there are important differences
between this option and optional firm access. This option examined whether changing
incentives would encourage generators to become scheduled. It did not address the
broader issues that were considered in the optional firm access report related to
coordinating generation and transmission investment.167

7.4.1 Option 1 - physical constraints

In order to implement the option using physical constraints, AEMO would need to be
able to communicate with non-scheduled generators. There are a number of practical
issues that prevent this option being viable:

. many non-scheduled generators may not have the required communication or
telemetry equipment required for automated communication with AEMO

. some generators may only be able to be on or off, rather than scaled to a specific
level, and AEMO would need to understand and manage this

. this option would depend heavily on monitoring and compliance, putting
additional obligations on both AEMO and AER

. given this mechanism would work through compliance which is ex-post, there
could be a risk to the physical system if a non-scheduled generator did not
comply in real-time.

If measures were required to overcome these issues, the obligations would effectively
be equivalent to scheduling. As discussed in relation to the ENGIE rule change request,
the Commission does not consider there is evidence justifying the scheduling of
non-scheduled generation above 5 MW at this time.

7.4.2 Option 2 —financial settlements process

The alternative method considered was to change the financial settlements process to
create an incentive for non-scheduled generators to become scheduled.

Under this option scheduled generators would generate in accordance with dispatch
instructions. In the event they were constrained off due to non-scheduled generation in
that location, then the scheduled generator would be "made whole" for the
non-scheduled quantity. Being "made whole" means the generator would be paid for
the generation it committed to ahead of transmission constraints being applied due to
non-scheduled generation. In this way the scheduled generator would avoid the risk of
inefficient generation associated with the constrained volume (ie it would be paid for

167 The Independent Review into the Future Security of the National Electricity Market, Blueprint for

the Future, made recommendations in relation to these issues. See recommendations 2.1 and 5.2.
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the constrained volume) as that risk would transfer to the non-scheduled generator (ie
it would not be paid for the constrained amount). To be clear, this means
non-scheduled generators may not be paid at all for their generation.

The practical complexity of this option would need to be worked through in significant
detail before it could be applied, including whether the option would impact on the
bidding incentives of scheduled generators. At this time however the Commission does
not consider that the option will, or is likely to, contribute to the achievement of the
NEQO, given:

. there is no direct net benefit from this option. Scheduled generators that incur the
costs of inefficient generation today would be compensated under the model, but
that compensation would come from non-scheduled generators. In effect the
option would transfer revenue from non-scheduled to scheduled generation in
areas where constraints apply

. the only benefit that may apply is an indirect one in that if more generators
become scheduled there may be an increase in forecast accuracy. Given the
Commission has concluded that the direct case for requiring non-scheduled
generation to be scheduled is not likely to contribute to the achievement of the
NEQO, it is consistent to come to the same conclusion in relation to this indirect
method

. AEMO would need to change its settlement process and incur associated costs
and increased administrative burden

. the option is described as an incentive but in effect is a requirement. If a
non-scheduled participant does not become scheduled it would create a risk to its
generation revenues. Although this risk would vary by region depending on the
scale and regularity of the constraints and the quantity of non-scheduled
generation, it could materially affect the business models of many non-scheduled
generators. As noted in the evidentiary analysis and in the discussion of the
ENGIE proposal, approximately 25 per cent of the non-scheduled generation is a
by-product of industrial or other processes. The nature of their operations may
not suited to scheduling, and if there was no financial benefit associated with
generation, they may cease generation. This would likely have negative
environmental and employment impacts.

7.5 Reduce the threshold for all new generating units

Another option assessed was whether there should be a reduction in the threshold for
scheduling all new generators. This option is a variation on the ENGIE proposal to
reduce the threshold for scheduling non-intermittent generators from 30 MW to 5 MW,
in addition to re-classifying existing generators by a nominated time. The two
variations in the options are:

. all generators, including intermittent generators, above a given threshold would
be required to be scheduled or semi-scheduled

Assessment of other options considered by the Commission 83



. the proposal would only apply to new generators, and would not require the
re-classification of existing generators.

The identified benefit of the option is that, to the extent to which non-scheduled
generation do contribute to forecast inaccuracy, this option would stop the problem
getting worse. However the option does not deal with existing market participants
such as large loads and non-scheduled generators whose market behaviour is the
premise of the proponents' rule change requests. There is also a risk that adding costs
and compliance requirements to small generators will deter investment and may
hinder or foreclose on the development of new and innovative business models
centred on new generation technologies.

This option would apply the same threshold to intermittent and non-intermittent
generators. To that extent it avoids the inconsistent obligations that the ENGIE option
creates. However because it does not re-classify existing generators to the new
threshold it means different thresholds would apply to generators depending on when
they entered the market. This could be viewed as inconsistent and inequitable.

This proposal does not clarify what an appropriate threshold level for scheduling is. In
the event 5 MW was considered appropriate now, given the changes in generation
technology and scale, it is not clear that this threshold would have longevity before
potentially needing further adjustment.

In response to the Commission's draft rule determination, some stakeholder comment
was received:

. ERM Power stated the Commission should make a rule to require new
non-scheduled generation with a nameplate capacity greater than 5SMW to be
scheduled.168 Notably there was no rationale put forward explaining why SMW
would be an appropriate threshold.

. Stanwell commented that the AEMC could apply a scheduling obligation on new
entrants, which would capture the forecast growth in non-scheduled generators
and price-responsive loads, without adding burden to existing participants.
Notably Stanwell's approach would apply to loads as well as generators. No
specific scheduling threshold for this suggestion was specified.

7.5.1 Commission’s assessment —reduce the threshold for all new generating
units

In its draft rule determination the Commission expressed two major concerns with this
option, namely:

J by only applying to new generators, the responsibilities of market participants
would vary depending on when they entered the market rather than on the

168 gee ERM Power, p4,
http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
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technical characteristics of their generating technology. Although this may stop
the issues of pre-dispatch demand and price forecast inaccuracy increasing over
time, it does not address the issues caused by existing market participants that
were the subject of the issues raised in the rule change requests. Further it would
need to be recognised that not all new plant will be able to be scheduled due to
process requirements and they may not all be price responsive.

given the significant technological development occurring, with the
commensurate potential for new and innovative business models to emerge, the
imposition of additional costs and compliance requirements on small generators
may deter efficient investment and innovation.

Even though there were supporting comments from ERM Power and Stanwell for such
a rule change, there was no additional evidence provided that would justify a change
in the scheduling threshold.

For these reasons, the Commission's view is that there is no clear benefit associated
with this option that exceeds the risks associated with the proposed rule. On this basis
the Commission does not consider this option will, or is likely to, contribute to the
achievement of the NEO.

7.6

Formalise the requirement in the NER for AEMO to produce a
5-minute pre-dispatch forecast

An option considered in the assessment process was to formalise in the NER the
requirement for AEMO to produce the five-minute pre-dispatch forecast. AEMO
currently produces this forecast, even though it is not required under the NER. Based
on the Commission's analysis it is apparent that the demand forecasts are reasonably
accurate, and are relied on by stakeholders.

The option was considered for two reasons:

The option recognised the growing importance of the five-minute pre-dispatch
forecast in comparison to the 30-minute forecast. This is irrespective of the
Commission's decision on the 5 minute settlement rule change request and is
related to the fact of technological changes enabling participants to make more
responsive generation and consumption decisions.

There was consideration of whether formalising the requirement for the
five-minute pre-dispatch forecasts would ensure AEMO could prioritise their
production, potentially including making improvements to the neural network
model and incorporating information such as the UIGF to improve forecast
accuracy.
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7.6.1 Commission’s assessment — formalising in the NER the requirement for
the 5-minute pre-dispatch forecast

This option is an indirect option for addressing the issues raised by the rule change
requests, and there is no reason to assume any change in forecasting accuracy
following formalisation of the requirement for the forecast to be produced. Any
improvements to AEMO's forecasting processes and accuracy can occur equally
without this option. On this basis, the Commission does not consider this option will,
or is likely to, contribute to the achievement of the NEO.

7.7 Conclusion

The issues raised in these rule change requests are complex and inter-related to a
broader range of issues that are being examined in other rule change and review
processes.

The rule change proponents put forward views on the market inefficiencies that are
caused by large price responsive loads and non-intermittent non-scheduled generators.
They also requested specific rule changes to address those inefficiencies.

Having examined:

. the context within which the rule change requests are proposed

. the evidence relating to forecasting accuracy, system security, and the contracts
market

. the substance of the specific rule change requests

. the views of stakeholders on the issues and rule change requests

an alternative set of options for addressing the issues raised

the Commission does not consider there are grounds to agree to the changes proposed
in the rule change requests. In particular, and in relation to the issue of forecasting
accuracy which is the most substantive issue raised, the evidence does not indicate that
scheduling the requested participants would materially improve forecast accuracy.
This is because there are other more influential factors impacting on forecasting
accuracy that would not be improved by the proposed rule changes; in particular, the
actions of scheduled generators and general issues of forecasting accuracy related to,
for example, modelling capability and intermittent generation.

Given the uncertain benefits that might result from the proposed rule changes, but the
certainty of costs to the market participants who would be subject to increased
obligations and requirements, the Commission is of the view that at this time there is
not a net benefit associated with the proposed rules. There is also no apparent benefit
to consumers, and indeed there is a risk that higher costs, associated both with being
scheduled and the legal and compliance costs of increased requirements, may flow
through as higher prices to consumers.
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Similar conclusions were reached in relation to the alternative options that the AEMC
considered. The options are partial in coverage, administratively complex and on
balance the evidence and analysis, at this time, does not support the finding that the
issues raised in the rule change requests are sufficiently material to justify the
imposition of costs on market participants, the AER and AEMO.

It is on this basis that the Commission has decided not to make a rule at this time.
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Abbreviations

AEMC or Commission
AEMO
AER
DPNSG
FCAS
MPC
NEL
NEM
NEO
NER
RERT

UIGF

Australian Energy Market Commission
Australian Energy Market Operator
Australian Energy Regulator

demand plus non-scheduled generation
frequency control ancillary services
Market Price Cap

National Electricity Market

National Electricity Market

National Electricity Objective

National Electricity Rules

Reliability and Emergency Reserve Trader

unconstrained intermittent generation forecast
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A Summary of issues raised in Snowy consultation paper

This appendix sets out the issues raised in the first round of consultation on the Snowy rule change request and the AEMC's response to each

issue.

Stakeholder

Issue

AEMC Response

Purpose of the National Electricity Market

EnerNoc (p.1)

Major Energy Users
(pp.4-6)

Pacific Aluminium (p.2)
Rio Tinto (p.1)

Sun Metals (pp.1-2)

The purpose of the electricity market is to enable
consumers to consume electricity. Unlike
generation, loads are not in the electricity
business - rather it is just one input into their
business.

The Commission understands consumers' primary focus is on their
industrial and commercial activities, and that electricity is an input into
those processes. This understanding is reflected throughout the
assessment of the rule change requests.

Defining price responsiveness for the purpose of the proposed rule

Snowy (p.6)

Snowy suggests using historical behaviour to
determine if a load is responsive to the electricity
spot price. AEMO may have a valuable role to
play in identifying relevant price responsive
market loads through available historic market
data associated with transmission connection
and bulk supply point forecasts.

The Commission did not explore, in a detailed way, the most
appropriate way to determine if a load is price responsive. Given the
Commission does not consider there are sufficient grounds to require
large price responsive loads to be scheduled at this time, there is no
need to define such a mechanism.

Other options

Summary of issues raised in Snowy consultation paper
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Stakeholder

Issue

AEMC Response

AGL (p.2)

EnergyAustralia (p.1)

There may be merit in investigating whether
there are better ways of capturing information
about the larger loads that places less regulatory
burden on these smaller participants, but
improves transparency.

The Commission does not support the scheduling of large price
responsive loads as this time, and considers there are alternative ways
to maintain or improve forecasting accuracy: AEMO has a range of
powers that it may use; and, alternative solutions may come from the
AEMC and AEMO work currently underway on the distribution market
and distributed energy resources.

improvements in information transparency
without requiring market loads to become
scheduled. AEMO could publish information that
it obtains through its capacity to perform real
time demand measurements.

Energy Efficiency Council There are much cheaper options for improving As above.
(p.4) predictions on the level of DSP, such as gather

information on the likely level of demand side

participation that large customers might provide

during period of high prices.
ENGIE (p.4) It might be possible to achieve some As above.

Snowy (pp. 2 & 8)

Further information would be ineffective in
ensuring loads would abide by their stated
intention at times when the wholesale spot price
is either high or volatile. If the AEMC went down
this path, load should be subject to good-faith
provisions.

The Commission discussed the challenges of ensuring participants
complied with their stated intentions in ENGIE's option two. The
bidding in good faith provisions may be one method of achieving this
objective, at this time, the Commission does not intend to impose any
additional requirements on loads.

Sun Metals (p.3)

If demand customers are to take a more active
role in the market, then customers should be at
least given the opportunity to know what the
price is in advance of consuming it. To facilitate
this, AEMO could make the following changes to
the dispatch model:

The Commission considers demand response has played, and should
continue to play, a valuable role in contributing to market efficiency.
Having said that, the specific issues raised are more related to the five
minute rule change process.
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Stakeholder

Issue

AEMC Response

« prior to dispatch AEMO notifies the demand
participants what the price will be in the next 5
minute pricing period prior to dispatch

« allow demand participants to either accept or
reject the actual known price and notify what
the consumption level will be

« the dispatch model re-calculate the dispatch
generation required given the customers'
notifications

« the price to demand participants customers to
be settled on 5 minute rather than 30 minute
settlement pricing

* pay the demand participant as an ancillary
service to compensate them for the
interruption to their process.

Other issues raised

EnergyAustralia (p.1)

A revision to the ancillary services causer pay
methodology could be made to ensure demand
response and other unscheduled generation
more directly face the costs of sudden
supply/demand charges.

The Commission does not consider there is sufficient evidence to
justify the imposition of additional requirements on loads and
non-scheduled generators at this time. The proposed change may
dampen the responsiveness of participants to market conditions, with
consequent impacts on efficiency and potentially higher prices for
consumers.

Pacific Aluminium (p.3)

Unscheduled demand response only provides an
up-side to ensuring adequate supplies of
electricity as it is essentially additional reserves
which can relieve tight supply conditions and is

The Commission considers demand response has played, and should
continue to play, a valuable role in contributing to market efficiency. To
the extent that demand response contributes to lowering the spot
price, there are benefits to consumers.
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Stakeholder

Issue

AEMC Response

currently acting as additional redundancy.

EnerNoc (p.3)

A demand response mechanism provides better
real-time visibility than unscheduled generation.
Further, the 5/30 issue is more severe on
demand response and therefore would need to
be solved before demand response could
contribute to the issue of not knowing the
response of loads to high price events.

The Commission considers demand response has played, and should
continue to play, a valuable role in contributing to market efficiency.
The Commission has decided to keep this rule change and the five
minute settlement rule change separate.

ENGIE (p.2)

ENGIE believes that the majority of market loads
response to prices is at pre-determined and
stable thresholds that might only vary
occasionally. If this is correct, the new
requirements will not have a significant on-going
impact on the effected participants.

The stakeholder responses from large loads and energy user groups
did not agree with this position. Comments indicated that consumption
varied according to industrial and commercial requirements, and that
these variations are not predictable and stable over time. The
Commission accepts that many loads and non-scheduled generators
have varying operational requirements, primarily driven by their
industrial or commercial operations.
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B Summary of issues raised in ENGIE consultation paper

This appendix sets out the issues raised in the first round of consultation on this rule change request and the AEMC's response to each issue

Stakeholder

Issue

AEMC Response

Retrospectivity

Stanwell (p.3)

Commission is cognisant of the effect of making
changes to the rules that apply retrospectively -
but clarification is required.

Grandfathering of the exemption to become
scheduled should be set high to minimise market
distortions.

Stanwell welcomes the explicit recognition that the

Given the Commission does not consider there is sufficient evidence to
support a requirement for non-intermittent non-scheduled generation above 5
MW to be scheduled at this time, the issue of retrospectivity does not need to
be addressed. In all rule change processes the Commission balances the
requirements to adjust or change market arrangements against the impacts
such changes may have on the interests of stakeholders and the incentives
for new investment and market entrants.

grandfathered so that any changes to registration
categories or thresholds would not apply.

Australian Energy Council Subject to cost considerations, the Australian As above.

(p.2) Energy Council supports retrospectively requiring
non-scheduled generators to become scheduled.

SA Water (p.2) The registration of existing generation should be As above.

Forecast and dispatch proce

SS

ENGIE (p.4)

Non-scheduled generation above 5 MW is more
likely to be dispatched in accordance with a
regular pattern driven either by response to the
spot price or in accordance with an operating
schedule to suit the owner/operator needs. A key
factor contributing to this dispatch pattern is that

Analysis of the non-scheduled generation in the NEM indicated that over 43
per cent was wind generation, and 25 per cent was a by-product of an
industrial process. The by-product generation is driven more by industrial or
commercial requirements than electricity market conditions. The wind
generators are intermittent and not synchronous.

Summary of issues raised in ENGIE consultation paper 93




non-scheduled generation above 5 MW is
primarily comprised of synchronous controllable
generation.

Other issues raised by stakeholders

Origin (p.2) Another option may be to develop a simplified The rule change requests were premised on the need to have more accurate
version of AEMO's online portal Market pre-dispatch forecasts and dispatch. While the Commission does not
Management System for non-scheduled consider the proposed rules would, or are likely to, contribute to the NEO, it
generators between 5 - 30 MW. does support AEMO continuing to maintain and improve the accuracy of its

forecasts. Developing the online Market Management System may be one
such option.

AEMO (p.1) AEMO is concerned with the number of related or | AEMOQO's comments are consistent with the views of the Commission. As
overlapping proposals relating to central dispatch, | described in the draft determination, this rule change has been undertaken
integration of renewable energy, and energy cognisant of the other rule change and review processes underway that may
settlement that are being addressed through have an impact on central dispatch. The Commission has decided not to
independent consultations. AEMO recommends a | make a rule change at this time. The option for a review at a later date if
broad review of relevant aspects of the wholesale | circumstances change remains open.
electricity market including whether changes
should apply retrospectively.

AGL (p.2) A more appropriate option may be for The rule change requests were premised on the need to have more accurate
non-scheduled generators who are already pre-dispatch forecasts and dispatch. While the Commission does not
connected to SCADA to make this information consider the proposed rules would, or are likely to, contribute to the NEO, it
available to the market. This would provide the does support AEMO continuing to maintain and improve the accuracy of its
market with better transparency of the generation | forecasts and to make as much information as possible available to market
of non-scheduled generators, without placing a participants. Enabling SCADA data from non-scheduled generators to be
significant regulatory burden on them. available to the market may be one such option.
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C Summary of issues raised in response to the draft rule determination

The issues below were raised by stakeholders in response to the draft rule determination, and were not addressed specifically in the main
discussion of issues.

Table C.1
Stakeholder Issue AEMC comments
Public Interest Advocacy | Supports measures for more efficient The Commission agrees there are advantages in integrating demand response and
Centre (p.1) wholesale market outcomes, but considers storage into the NEM. Work is underway, including in the AEMC’s Reliability
better integrating demand response and Frameworks Review, in relation to integrating distributed energy resources and
storage in to the wholesale market would towards implementing various of the Finkel Panel recommendations.

unlock multiple benefit streams.

Major Energy Users Inc. | Suggests AEMC and AEMO explore whether | The Commission recommended in the draft rule determination, and in this final
(p-4) improved forecasting model as identified by determination, that AEMO continue to review and improve its forecasting capabilities,
University of Wollongong is practical. including considering the issues raised by the University of Wollongong.

AEMO is currently reviewing its forecasting models and methodologies in accordance
with a recommendation from the Finkel Panel.
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D Legal requirements under the NEL

This appendix sets out the relevant legal requirements under the NEL for the AEMC to
make this final rule determination.

D.1 Final rule determination

In accordance with s.102 of the NEL, the Commission has made this final rule
determination in relation to the rules proposed by Snowy and ENGIE.

The Commission has determined it should not make a rule.

The Commission's reasons for making this final rule determination are summarised in
section 3.4

D.2 Power to make a rule

The Commission is satisfied that the subject matter of the rule change request falls
within the subject matter about which the Commission may make rules.

It falls within s.34 of the NEL as it relates to:
*  the operation of the national electricity market16?

. the activities of persons (including Registered participants) participating in the
national electricity market or involved in the operation of the national electricity
system.170

D.3 Commission's considerations

In assessing the rule change requests the Commission considered:

. the Commission's powers under the NEL to make the proposed rules
. Snowy's rule change request

. ENGIE's rule change request

. submissions received during consultation and in response to the draft rule
determination

. consultant reports prepared by Ernst & Young and University of Wollongong

169 NEL, section 34(1)(a)(i)
170 NEL, section 34(1)(a)(iii)
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the Commission's analysis as to the ways in which the proposed rules will, or are
likely to, contribute to the NEO.
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E Analysis of the materiality of the issues raised

As indicated in chapter 4, the Commission undertook analysis on the evidence for and
materiality of the issues raised by the rule change proponents. There were multiple
elements of this analysis.

. The quantity of non-scheduled generation and load in the NEM was examined,
to understand whether the quantities were significant enough to cause or
contribute to forecasting inaccuracy.

. The accuracy of AEMO's demand and price forecasting was assessed, to
understand whether there is forecasting error and if so the scale of the error.

. The evidence from a number of studies was examined to determine the causes of
forecast error, and in particular whether there are causal links between forecast
errors and the actions of non-scheduled generation or load.

. AEMO's forecasting methods, improvements it is undertaking, and its powers in
relation to information gathering and system security were assessed, as these are
relevant to whether there are alternative means to maintaining and improving
forecasting accuracy other than those proposed by the rule change proponents.

Further elements of analysis assessed:

. the costs a participant would incur if required to become scheduled. This is an
important reference against which to consider the benefits that may accrue from
requiring additional participants to become scheduled.

. the ownership and type of non-scheduled generator to inform how onerous a
requirement to be scheduled might be and the practical issues associated with
scheduling different types of generators

E.1l Non-scheduled generation and load in the NEM

By changing their generation or consumption profile through a trading day
non-scheduled generation and unscheduled load may, if their scale in the market is
material, affect the accuracy of AEMO’s demand and price forecasting. If this occurs
then the demand and supply conditions upon which pre-dispatch forecasts are based,
and dispatch determined, may also be inaccurate. Changes to generation or
consumption profiles may impact on forecasting accuracy, regardless of whether the
changes are for operational or price reasons.

The extent to which non-scheduled generation and unscheduled load can actually
cause or contribute to forecasting inaccuracy and, in turn, dispatch inaccuracy will
depend on how accurately AEMO forecasts their generation or consumption in the
absence of these participants being scheduled.
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This section examines the quantity of non-scheduled generation and load in the NEM
and in particular regions, over time, in order to understand the capacity of
non-scheduled generation and load to cause or contribute to forecast inaccuracy.

E.1.1 Unscheduled load

The NEM allows but does not require loads to be scheduled. Prior to AEMO's changes
to require batteries with nameplate capacity of SMW or greater to be scheduled
loads,171 there were only four scheduled loads in the NEM.172 These are all pumped
hydro facilities that are "normally-off", meaning they do not operate unless the spot
price is lower than a nominated level.173 The fact that most loads do not choose to be
scheduled indicates that loads do not consider there to be sufficient net benefits to
become scheduled and participate in the central dispatch process.

Figure E.1 shows there are currently 36 loads with maximum demand greater than 30
MW in the NEM, representing over 18 per cent of average aggregate load.174

Figure E.1 Load in the NEM, October 2015

Number of  Aggregate % of total NEM

loads load (MW) load

Scheduled 4 720 2.8%
Non-scheduled > 30 MW 36 4,726 18.4%
Other N/A 20,204 78.8%
Total 25,650 100.0%

Figure E.2 shows that large unscheduled load with average demand greater than 30
MW represent between 12-41 per cent of the average regional demand in the various
states that make up the NEM.

171 see AEMO, Guide to Generator Exemptions & Classification of Generation Units,
https:/ /www.aemo.com.au/-/media/Files/Electricity / NEM/Participant_Information/New-Parti
cipants/Generator-Exemption-and-Classification-Guide.pdf

172 Following AEMO's indicated approach to registering and classifying batteries with a nameplate
capacity of SMW or greater, the number of scheduled loads is likely to increase.

173

Pumped hydro facilities pump water from low to higher storage reservoirs when electricity prices
are low, and release the water to generate electricity during periods of high demand or high prices.

174 Data from AEMO October 2015.
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Figure E.2 Unscheduled large loads as a proportion of average regional
demand

Average Aggregate Aggregate
regional No. of loads |load size (MW)| load size (%)
GETY BT
NSW 9600 12 1451 15.1%
VIC 6650 5 859 12.9%
SA 1700 3 200 11.8%
QLD 6500 12 1724 26.5%
TAS 1200 4 492 41.0%

Tasmania and Queensland have the highest proportion of large unscheduled loads at
41 per cent and 26.5 per cent of average regional demand respectively. South Australia,
Victoria and New South Wales have lower but still significant proportions,
representing between 12 and 15 per cent of average aggregate demand.

The significance of these non-scheduled large loads is that individually they can have a
system impact similar to a scheduled generator and to the extent that AEMO is not able
to accurately forecast their consumption, they may contribute to forecast inaccuracy.

E.1.2 Non-scheduled generation

The rule change proponents expressed an expectation that the quantity of
non-scheduled generation would increase in future, 17> as large
transmission-connected generators are replaced by smaller more distributed energy
resources.176 This increase will include both registered generation above 5 MW and
exempt generation below 5 MW. The Commission tested this expectation by examining
the quantity of registered non-scheduled generation in the NEM, including changes in
its quantity over time and by jurisdiction.

175 This expectation was expressed by both Snowy and ENGIE in their rule change requests, and at the

AEMC workshop on 24 March 2017. Snowy's rule change request (p 10) stated an expectation for
"more demand response, more distributed generation and more non-scheduled generation" in
addition to highlighting AEMO's forecasts for increasing demand side participant. See

http:/ /www.aemc.gov.au/ getattachment/0b9688b8-dc3c-49b1-8bf8-df587ca8ed53 / Rule-change-re
quest.aspx. ENGIE, in its rule change request, stated "the total amount of non-scheduled generation
in the NEM has increased significantly in recent years, and is forecast by AEMO to continue to
grow." (p 2) See

http:/ /www.aemc.gov.au/ getattachment/4219ffd9-f0f1-4690-84a8-555282d44374 / Rule-change-req
uest.aspx

176 1t should be noted that it is expected that a significant increase in smaller generation will arise in

the distribution network. This embedded generation would not, in most cases, be captured by any
of the proposed rules considered in these rule change requests.
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The quantity of non-scheduled generation in the NEM

Figure E.3 shows the quantity of registered non-scheduled generation in the NEM
broken down between non-intermittent and intermittent generation.

Figure E.3 Registered generation in the NEM (MW), November 2016

Non-intermittent Intermittent

Semi- Non-
scheduled |Scheduled |scheduled |scheduled

Above 30MW 43,222 - 918 - 2,793 1,124
15MW - 30MW 79 - 362 - - 99
10MW - 15MW - - 160 - - 34
5MW - 10MW - - 164 - - 11
Below SMW - - 120 - - 5
Total 43,301 - 1,724 - 2,793 1,273

From Figure E.3, the following observations can be made:

. in the NEM there is 2,872 MW of registered non-scheduled generation capacity
from generation units with a nameplate capacity of 5 MW or greater. This
represents approximately six per cent of total registered generation capacity,
which exceeds the total quantity of semi-scheduled generation in the NEM.177 Of
this registered non-scheduled generating capacity:

- 1,604 MW is non-intermittent generation, representing 3.3 per cent of total
NEM registered nameplate generation capacity

— 1,268 MW is intermittent generation, representing 2.6 per cent of total NEM
registered nameplate generation capacity.178

. against the average aggregate load in the NEM of approximately 25,650 MW, this
combined capacity may represent a much higher proportion of actual generation
participating any point in time depending on the region, conditions for
renewable energy generation and the spot price.179

177 There s also over 5.9 GW of unregistered exempt generation in the NEM, as at April 2017. See,

http:/ /pv-map.apvi.org.au/analyses
178 Data from AEMO NEM registration list November 2016

179 Given nameplate generation capacity is close to twice the average aggregate load in the NEM, the

nameplate capacity may represent close to double the actual generation percentage at a given time,
if it were all available and generating concurrently. The actual generation percentage achieved will
depend on many factors including the weather (for renewable units), industrial processes (for
co-generation and bio-waste units), network constraints, the region (which have different mixes of
generating units), generator availability (accounting for maintenance and outages), and market
prices (which may affect the decision of various generators to operate).
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The growth in non-scheduled generation over time

The change in the quantity of non-scheduled generation over time was examined to
provide perspective on the pace of change and the challenge AEMO may face in
incorporating non-scheduled generation into its forecasting processes. ENGIE's
submission argues that an increase in the quantity of non-scheduled generation
increases the forecasting challenge and the likelihood of increased forecasting error.180

Figure E.4 Proportion of non-scheduled generation in the NEM
Non-scheduled Scheduled and semi- Non-scheduled generation %
generation (MW) | scheduled generation (MW) |of Total generation (%)
2008 1,923 42,369 4.3%
2009 2,227 44,725 4.7%
2010 2,645 46,162 5.4%
2011 2,645 46,204 5.4%
2012 3,080 46,559 6.2%
2013 3,124 46,909 6.2%
2014 3,044 47,244 6.1%
2015 3,280 48,089 6.4%
2016 2,980 45,729 6.1%
2017 3,005 44 255 6.4%

Figure E.4 shows that since 2008 there has been an increase in the quantity and
proportion of registered non-scheduled generation in the NEM, 181 although the
increase has not been notably large or rapid.

Figure E.5 shows registered non-scheduled generation as a proportion of total
nameplate generation by jurisdiction. At a regional level, there is a more varied story in
relation to the proportion of registered non-scheduled generation to registered

generation.

180 gee:
http:/ /www.aemc.gov.au/ getattachment/4219ffd9-f0f1-4690-84a8-555282d44374 / Rule-change-req
uest.aspx

181 There are minor differences between Figure 4.3 and 4.4 due to the specific dates of data used in
each table. The differences are not material to the analysis.
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Figure E.5 Total registered non-scheduled generation as a proportion of
total registered generation by jurisdiction
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Notable observations from Figure E.5 include:

. the proportion of registered non-scheduled generation in Tasmania and South
Australia has remained relatively flat since 2009, although it represents a higher
overall proportion of registered generation than in other jurisdictions and with
some volatility between years182

. New South Wales, Victoria and Queensland account for approximately 85 per
cent of total registered nameplate generation capacity in the NEM, so it is not
surprising that the general increase in the proportion of non-scheduled
generation in the NEM has matched the growth in the registered non-scheduled
generation in the three largest states, noting there has been varying volatility
over the period.

The significance of these non-scheduled generators is that collectively they can have a
system impact similar to scheduled generators and to the extent that AEMO is not able
to accurately forecast their consumption, they may contribute to forecast inaccuracy.

E.2 Demand forecast accuracy

The AEMC has undertaken analysis of AEMO's demand forecast accuracy, including:

182 The large decrease in South Australia from 2008 to 2009 was driven by the introduction of the
semi-scheduled generator category which required a number of non-scheduled generators to
become semi-scheduled.
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. an assessment of whether the thirty minute pre-dispatch forecast (P30) and the
five minute pre-dispatch forecast (P5) are consistent with actual dispatch

. an assessment of the accuracy of forecast demand at dispatch against the actual
demand that occurred by the end of the dispatch interval

. an assessment of the distribution of forecasting errors to understand if there is
any systemic bias in the demand forecasting process

] an examination of the accuracy of demand forecasts over time, to understand
whether forecast errors are increasing

. an examination of the forecast accuracy results at the tails of the distribution
curve, to understand the variance from general demand forecasting results.

This analysis is to determine whether there is forecasting error and, if so, the scale of
that error.

E.2.1 Demand forecasting results

Average forecasting results

The figure below summarises the accuracy of the thirty minute pre-dispatch forecasts
(P30) and the five minute pre-dispatch forecasts (P5) compared to dispatch.

In the P30 part of the analysis the percentage error is calculated at one, four and ten
hours. For the P5 analysis, there are two results shown. The T-12 time shows results
one hour before dispatch, and T-1 shows results five minutes before dispatch.

The time period of the P5 analysis was 1 July 2009 to 31 March 2017, and the period for
the P30 forecasts was 1 July 2013 to 31 March 2017. This means there were 888,752
dispatch interval forecasts examined, comprising 815,040 P5 forecasts and 65,712 P30
forecasts.

The table shows the results between the 10th and 90th percentiles, meaning it covers
the 80 per cent of results that are closest to the median. Put another way, there are ten
per cent of results higher and ten per cent of results lower than those shown in the
results table. The table represents results for 704,602 dispatch interval forecasts.

Data is from AEMO’s Market Management Systems (MMS) database.
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Figure E.6 Average demand forecast accuracy
e P
T-1 T-12 1 hour 4 hours 10 hours
(10th , 90t) (10th, 90th) (10th, 90t) (10th | 90th) (10t , 90th)
percentiles percentiles percentiles percentiles percentiles
NSW -0.8% 0.8% -1.7% 1.9% -1.5% 1.8% -2.1% 3.0% -2.5% 3.6%
QLD -1.1% 1.1% -1.7% 1.8% -1.5% 1.8% -2.1% 2.6% -2.7% 3.0%
SA -1.5% 1.5% -3.7% 4.1% -4.6% 4.3% -6.5% 6.0% -T.1% 6.8%
TAS -1.1% 1.1% -2.9% 3.0% -3.1% 4.8% -4.3% 5.9% -5.2% 6.4%
VIC -0.9% | 0.9% | -20% | 2.2% -2.5% 27% | -3.6% 4.0% -4.2% 4.3%
. y

Figure E.6 reflects that AEMO's demand forecasts improve in accuracy as dispatch
nears. It can be seen that there is a material improvement in accuracy from the P30
forecasts at ten hours to the forecast at one hour in all jurisdictions. This is to be
expected as the P30 forecasts are designed as a method of providing information to the
market to enable participants to plan and adjust their generation and consumption.

Similarly, there is a notable improvement from the P5 forecast at T-12 (one hour before
dispatch) to the forecast at T-1, which is the last forecast before dispatch (ie 5 minutes
before dispatch). Again this is to be expected as participants incorporate information
regarding the supply and demand conditions for the dispatch interval and adjust their
generation and consumption based on this information.

The final P5 forecast (T-1) is consistently close to the dispatch forecast (see section
highlighted in blue in Figure D.7). In most regions, the P5 forecast of demand at T-1 is
within approximately one per cent of the dispatch forecast. South Australia has slightly
lower accuracy with an error rate of 1.5 per cent. While it is notable that South
Australia has the highest proportion of non-scheduled generation in the NEM, it is
important to recognise that the vast majority of this generation is intermittent. Indeed,
389 MW out of 399 MW of registered non-scheduled generation in South Australia is
intermittent wind generation. There is also a further 1,208 MW of semi-scheduled wind
generation in the state. Together the semi-scheduled and registered non-scheduled
generation represent 34.7 per cent of regional nameplate capacity. In terms of actual
generation, wind produces approximately 40 per cent of regional generation, but at
given periods provides 100 per cent.183 The forecast error rates may be caused more by
the difficulties of forecasting intermittency than non-scheduled generation. Notably, as

183 see http:/ /reneweconomy.com.au/south-australia-graphs-60608 /
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wind generators are intermittent generators, they are outside the scope of the rule
change requests.

Given the forecast timeframes and the accuracy achieved at different times before
dispatch, the usefulness of the forecasts to participants will vary according to the time
they require to react to market signals. For example, any participant that needs to make
unit commitment decisions four hours ahead of dispatch must rely on forecasts that are
materially less accurate than those closer to dispatch. That said, the forecasts prepared
by AEMO would be just one input used by participants in determining their behaviour
in the dispatch interval. Other factors will include:

. generators own expectations of market outcomes based on their assessment of
market conditions and their own behaviour

. loads consumption decisions would be based in large part on other commercial
factors such as production scheduled and technical limitations.

Distribution of forecasting results

Figure E.7 below, shows the distribution curve of results for the five minute
pre-dispatch forecasts at 5 minutes before dispatch (T-1) and one hour before dispatch
(T-12).

The chart shows results for the time period 1 April 2016 to 31 March 2017. Data is from
AEMO'’s Market Management Systems (MMS) database.

The vertical axis of the distribution curve shows the number of instances that a result
occurred in the analysis period. The horizontal axis shows how close the forecast
demand results were to the actual demand that occurred, with results at zero being
accurate.

In comparing the results for the T-12 and T-1 periods, it can be seen that T-1:
. has an increased number of intervals near zero
. has a narrower distribution curve indicating more consistently accurate results.

It is also notable that the demand forecast errors are normally distributed, indicating
there is no systemic bias in the demand forecasting process.
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Figure E.7 Distribution of forecast error (T-1, T-12) 1 April 2016 to 31 March
2017

Assessing dispatch accuracy
The next stage of the analysis examined dispatch accuracy.

At the start of every five minute dispatch interval, and based on AEMO's estimation of
demand, AEMO issues dispatch instructions to scheduled generators specifying the
quantity of generation they must provide to the market by the end of the dispatch
interval. The dispatch instructions take account of generator bids, network constraints,
and system security requirements. A price for electricity is also determined for that
dispatch interval.184

This part of the analysis focussed on whether the estimation of demand in dispatch
actually matched the demand that occurred at the end of the dispatch interval. The
methodology used for this analysis in contained in appendix F.

The data and time period of the analysis are the same as for figure E.6.

184 Note the actual spot price is the average price that is achieved across the six dispatch intervals that
comprise a trading interval.
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Figure E.8

e == N

Demand forecast error comparing dispatch to actual demand

(10, 90h) T-1 T-12 1 hour 4 hours 10 hours
percentiles (10t , 90th) (10t , 90th) (10t , 90th) (10th , 90th) (10t , 90th)
percentiles percentiles percentiles percentiles percentiles
NSW | -0.80%| 0.74% | -0.8% | 0.8% | -1.7% | 1.9% | -15% | 18% | -21% | 3.0% | -25% | 3.6%
QLD -1.07% | 0.99% | -1.1% | 1.1% | -1.7% | 1.8% -1.5% 1.8% | -21% | 26% | -27% | 3.0%
SA 1.41% | 1.52% | -1.5% | 1.5% | -3.7% | 4.1% -4.6% | 43% | -65% | 6.0% | -7T1% | 6.8%
VIC -1.05% | 0.81% | -0.9% | 0.9% | -2.0% | 2.2% | -25% | 27% | -36% | 4.0% | -42% | 4.3%

. v i

Figure E.8 shows the accuracy of the dispatch compared to the end of the dispatch
period (results highlighted in green in Figure E.8) reasonably accurate and consistent
with the results between the last five minute pre-dispatch forecast and dispatch
(shown in blue in Figure E.8).

E.2.2 Demand forecast accuracy over time
An additional finding was that demand forecast accuracy has been relatively consistent
over the time period examined, as shown in Figure E.9.

The chart shows the accuracy of the five minute pre-dispatch forecast before dispatch.
The results are for the average quarterly results for each region of the NEM for the
period form Q3 2009 and Q1 2017. Data is from AEMO’s MMS database.
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Figure E.9 Demand accuracy over time by region
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In most regions there is not a material difference in the accuracy of results since 2010,
except in South Australia which has a discernible trend to greater inaccuracy over the
period. The high level of intermittent generation in South Australia may be a larger
contributing factor to the regional forecast error than the quantity of non-scheduled
generation (noting also that 97.5 per cent of non-scheduled generation in South
Australia is intermittent wind generation).

E.2.3 Demand forecasting results - accuracy at the tails of the distribution
curve

The preceding analysis has described the most usually observable results (ie those 80
per cent of results that are closest to the median). While the results for this data set has
shown pre-dispatch forecasts close to dispatch are reasonably accurate, it is also
important to understand the scale of forecast error that occurs in the least accurate
instances. For this purpose we examined the top and bottom 0.1 per cent of forecast
errors by quarter for New South Wales, Victoria, South Australia and Queensland.
These results represent approximately 100 dispatch intervals per annum,185 and are
those results at the tail ends of the distribution curve.

Figure E.10 shows there is a noticeable reduction in demand forecast accuracy when
these tail results are considered, with the largest error and volatility occurring in South
Australia. For New South Wales, Queensland and Victoria, the forecast error increased
from approximately one per cent in the 80 per cent analysis to between two and three
per cent, while in South Australia the forecast error increased from approximately 1.5

185 The0.1 per cent of dispatch intervals equates to an average of 26.28 observations per quarter above

and below the median for each jurisdiction.
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per cent to approximately five to six per cent (noting it was approximately seven per
cent in 2015).186

Figure E.10 Least accurate demand forecasts

NEW1 QLD SA1 vic1

Forecast demand/outturn demand

2011 2013 2015 2017 2011 2013 2015 2017 2011 2013 2015 2017 2011 2013 2015 2017
B Bottom 0.1 per cent 10th percentile 50th percentile 90th percentile
MW Top 0.1 per cent 25th percentile 75th percentile

E.2.4 Conclusion: demand forecast accuracy

The above analysis of AEMO's demand forecast accuracy shows:

. the pre-dispatch forecasts are reasonably accurate compared to dispatch, and
consistent with the accuracy rates of dispatch itself (ie the start of the dispatch
interval forecast is reasonably consistent with the actual demand that occurred in
the interval). In general the forecasts are accurate to within one per cent, and
within 1.5 per cent in South Australia

. the accuracy of the forecasts improve as dispatch nears, with the last pre-dispatch
forecast (ie five minutes before dispatch) being significantly more accurate than
the thirty-minute pre-dispatch forecast ten hours ahead of dispatch

. the forecasts have a normal distribution, indicating there is no systemic bias in
the forecasting process

186 The higher level of inaccuracy in South Australia in the period 2014-2016 may in part be attributed
to the operation of three generators owned by Snowy. This is discussed in section D.4.2.
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. the accuracy of the forecasts has remained relatively consistent over the period
from 2010 to 2017, except in South Australia where there is a discernible trend to
less accuracy

. the least accurate results at the tails of the distribution curve of results are
associated with high price events but are materially less accurate than the
majority of forecasts

. given the varying accuracy of the demand forecasts depending on how close the
forecast is to dispatch, the usefulness of the forecasts to participants depends on
how quickly participants can response to changing market conditions and the
time which they need to make generation and consumption decisions.

E.3 Price forecast accuracy

An analysis similar to that undertaken for demand forecast accuracy was undertaken
to assess price forecast accuracy.

. Price forecasting accuracy was assessed for the five minute pre-dispatch forecast
(P5) and the 30-minute pre-dispatch forecast (P30).

. The accuracy of the forecasts in different price bands was also considered, to
understand whether there was discernible pattern to forecast error results.

. Price forecasting accuracy over time was also assessed, to determine whether
forecast accuracy was constant, improving or deteriorating.

E.3.1 Price forecast accuracy by region

Figure E.11 shows the forecasting accuracy for the thirty minute pre-dispatch price
forecast.

The percentages shown are the forecast error rates.18”

The analysis period was from 1 January 2010 to 31 March 2017, and comprised 127,008
30-minute pre-dispatch forecasts.

Consistent with the demand forecasting analysis, the pricing analysis covers results
between the 10th and 90th percentiles, meaning it covers the 80 per cent of results that
are closest to the median.

Data is from AEMO’s MMS database.

187 Forecast error rates are calculated as (Forecast price - Actual price) / Actual price.
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Figure E.11

Accuracy of the 30-minute pre-dispatch price forecasts

1 hour 4 hours 12 hours 1 hour 4 hours 12 hours
(101, 90th) (10t , 90tn) (10t , 9O) (10t , 90th) (10t , 90Om) (10, 9Oth)
percentiles percentiles percentiles percentiles percentiles percentiles
NSW 9.2% | 12.3% | -11.2% | 16.7% | -11.8% | 22.0% | -24.2% | 26.5% | -32.5% | 33.1% | -40.5% | 40.3%
QLD -11.3% | 15.0% | -14.2% | 20.7% | -16.3% | 26.5% | -32.2% | 29.3% | -46.6% | 34.9% | -67.9% | 40.2%
SA 19.0% | 17.0% | -25.9% | 22.8% | -30.5% | 29.6% | -54.9% | 37.7% | -77.7% | 46.5% |-108.7% | 53.6%
TAS 48.1% | 13.5% | -57.4% | 17.0% | -72.8% | 19.7% |-251.6% | 28.1% |-296.3% | 36.2% |-323.8% | 41.9%
VIC 13.7% | 16.7% | -18.0% | 23.7% | -19.0% | 31.1% | -36.1% | 33.8% | 44.5% | 44.1% | -51.4% | 53.8%
The analysis in Figure E.11 indicates that:
. while there are regional differences in the levels of accuracy achieved it is
apparent that there is significant pricing error in the price forecasts even one
hour before dispatch.
. in the whole observation period, there is consistent improvement in the accuracy

of the forecasts closer to dispatch compared to those made earlier. Notably
however price forecasting accuracy is considerably lower than demand
forecasting accuracy, and the regional variations are more distinct than those
observable for demand forecast accuracy.

. the results in the whole observation period are influenced by the results in the
period from the start of 2016 to 31 March 2017. Results for this period are shown
on the right hand side of Figure E.12. Pricing results in this period have been
materially less accurate and more volatile than previously. The reasons for this
deterioration in forecast accuracy are not clear. However there has been no
material change in the quantity of non-scheduled generation in that time,
suggesting other factors have caused the deterioration in price forecasting
accuracy.

The Commission also examined the accuracy of the five minute pre-dispatch price
forecasts. Figure E.12 shows the results for the 80 per cent of results closest to the
median.

The analysis period was from 1 January 2010 to 31 March 2017 and comprised 762,048
five minute pre-dispatch forecasts.
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The forecasts analysed were those one hour before dispatch (shown as the T-12 on the
table) and five minutes before dispatch (shown as T-1).

Data is from AEMO’s MMS database.

Figure E.12 Accuracy of the 5-minute pre-dispatch price forecasts
| Whole observation period | 1 Jan. 2016 — 31 March 2017
:1017;0“1] (1 iy ::Jm) “J“'_;.O*“) “‘1’-’“_- 19.%’"‘)
percentiles percentiles percentiles percentiles
NSW -4.5% 5.5% -10.1% 10.8% A1.7% 15.5% -32.9% 24.4%
QLD 6.2% 6.9% -13.2% 13.5% -13.9% 17.1% -39.0% 26.4%
SA 7.3% 7.3% AT.7% 16.0% -20.6% 21.3% -54.6% 36.1%
TAS -4.5% 4.4% -16.9% 12.2% -11.6% 10.7% -44.6% 27.9%
VIC -5.9% 6.2% -14.0% 14.3% -18.6% 17.3% 41.3% 30.7%
From Figure E.12, it is observable that:
. the five minute pre-dispatch forecasts are significantly more accurate than the

thirty minute forecasts. This is consistent with the findings in relation to demand
forecasting accuracy

. the pricing forecasts are less accurate than the equivalent demand forecasts.
Pricing error rates range from 4.4 per cent to 7.3 per cent in the last period before
dispatch and compare to rates of approximately one per cent to 1.5 per cent in the
demand analysis

. pricing accuracy improves closer to dispatch, with the last forecast prior to
dispatch being significantly more accurate than the forecast one hour before. As
noted in the demand analysis, this is an expected result given the forecasts closer
to dispatch incorporate more current information than those earlier in the
pre-dispatch cycle. It is also apparent that the usefulness of the pre-dispatch
prices to participants will vary depending on when they need to make a
commitment to generate or consume and what other information the participant
has access to when making those decisions

J consistent with the 30 minute analysis, the results over the whole observation
period are impacted by the materially less accurate results that have occurred
from the start of 2016 to 31 March 2017.
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The accuracy of the five minute pre-dispatch price forecasts in given price bands is
examined in Figure E.13, to assess whether there are discernible trends in forecast
accuracy at different price bands.

The time periods examined were the forecasts five minutes before dispatch (shown as
T-1 in Figure E.13) and one hour before dispatch (shown as T-12).

The results are for price forecasts in Queensland from 1 September 2015 to 8 March
2017, with data from AEMO’s MMS database. Although Figure E.13 shows the results
in Queensland, other jurisdictions have similar results.

The first price band, up to $300, was chosen as it is a common price point for market
cap contracts. These contracts provide customers with surety that they will not pay a
higher price for the contracted quantity of generation.

Figure E.13 Relative frequency of P5 forecast versus actual prices - T-1 and
T-12, QLD
Actual Price Qutcome [$MWh)
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The results from the price forecasts in Queensland indicate:

. forecast prices of less than $300/ MWh were very accurate and occurred in almost
all instances where forecast

. in the $1,000 - $3,000 forecast price range the actual price is rarely in that price
band (ie only seven per cent at T-1)

. in the range from $6,000 to the market price cap the high forecast price occurred
in 43 per cent of cases.

Overall, for the forecasts above $300, the forecast price was achieved in less than 50 per
cent of cases. For example, in the $1,000 to $3,000 range, in seven per cent of cases the
actual price was in the forecast range, but in 67 per cent of cases the actual price was
less than $300, and in 10 per cent of cases the actual price exceeded $6,000.
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In most instances the actual spot price was lower than forecast, indicating market
participants responded to the signal provided by the high-price forecast. To some
extent this is expected and reflects the efficient operation of the market - namely,
market participants adjusting their generation or consumption decisions to suit their
commercial interests. This market response applies to market participants whether
scheduled or non-scheduled.

E.3.2 Price forecast accuracy over time

The Commission looked at the five minute pre-dispatch forecast accuracy for the last
forecast before dispatch, to understand whether there was any trend in relation to the
accuracy of the forecast results over time.

The analysis period from was from Q1 2010 to Q1 2017 for all regions, with data
sourced from AEMO’s MMS database.

The results of this analysis are shown in Figure E.14 below. To enable regional
comparisons the results are normalised to the level of price in each regional reference
node.188

Figure E.14 Five minute pre-dispatch price results by region
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While it can be seen that there is significant variability in the results over time, the
pre-dispatch price accuracy has reduced in all regions since 2014-15.

The observations in this analysis are consistent with those made by the AER in its
weekly report on instances when there is significant variation between the pre-dispatch

188 This method enables percentage results to be comparable across regions.
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forecast and the actual spot price.189 Whereas this analysis is based on five minute
pre-dispatch data, the AER reports of the accuracy of the thirty minute pre-dispatch
forecasts four hours and 12 hours from dispatch. It uses these timeframes as being
indicative of the timeframes within which different technology types may be able to
commit (intermediate plant within four hours and slow start plant within 12 hours.19

AER data indicates there is increasing variation between pre-dispatch price forecasts
and dispatch prices. In 2016 there was a weekly average of 273 such incidents,
compared with an average of 133 discrepancies in 2015 and 71 in 201411

The AER also identify the reasons for such price variations (see figure E.15 below). The
categories used in its analysis are: availability (ie a change in the total quantity or price
offered for generation); demand forecast inaccuracy; changes to network capability; or,
as a combination of factors (when there is not one dominant reason).

The AER data shows availability and demand forecast inaccuracy are the prime
reasons for price variations. Notably it is not clear whether demand forecast inaccuracy
is due to price responsiveness from non-scheduled participants or as a result of other
issues. Variation in the pre-dispatch and dispatch prices is expected to some extent
whereas the increasing instances of variation between the pre-dispatch and actual
prices is a more notable factor.192

Figure E.15 AER analysis of reasons for difference between pre-dispatch
and dispatch price forecasts

2014 2015 2016

Availability 50% 48% 41%
Combination 10% 7% 13%
Demand 40% 45% 46%
Network 0% 0% 0%

E.3.3 Conclusion: price forecast accuracy

The Commission's analysis of AEMO's pre-dispatch price forecasting accuracy shows:

. pre-dispatch price forecast accuracy is noticeably less accurate than pre-dispatch
demand forecasting accuracy. This is the case for both the five minute and 30

189 The AER weekly reports can be accessed at https://www.aer.gov.au/taxonomy/term/324

190 These assumptions are outlined in each weekly report from the AER. As an example, refer to
https:/ /www.aer.gov.au/wholesale-markets / market-performance/ electricity-report-7-13-may-201
7

191 Advice received from the AER on 10 January 2017 and 19 January 2017.

192 The AER comments in each weekly report "It is not unusual for there to be significant variations as
demand forecasts vary and participants react to changing market conditions.
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E.4

minute pre-dispatch forecasts. Where the error rate in demand forecast accuracy
was between one and 1.5 per cent in the forecast five minutes before dispatch, the
error in price forecasting accuracy is between 4.4 and 7.3 per cent in the same
period. Consistent with the demand analysis, price forecast accuracy in South
Australia is lower than other regions

the five minute pre-dispatch price forecasts are noticeably more accurate than the
thirty minute forecasts, reflecting at least in part that the price signalling process
is providing information to which market participants are responding

there is a discernible pattern in the pre-dispatch price forecasts, with different
accuracy when the forecast price is in different price bands. It is observable that
forecast prices below $300/ MWh (which is a common market contract price for
caps which limit a consumer’s exposure to high price events) almost always
occur. This contrasts with higher forecast prices where there are lower accuracy
rates and the results are skewed to false positives, which are instances where a
high price is forecast but does not occur. This is an indication that the market is
responding to high price forecasts; a reduction in load and an increase in
generation in response to a high price forecast will drive the actual price lower

there has been a material reduction in price forecast accuracy since 2014-15.

Additional analysis on forecast error, high price events and
non-scheduled participants

The preceding analysis shows:

there is sufficient quantity of non-scheduled generation and load in the NEM to
potentially contribute to demand and price forecast inaccuracy

demand forecasts are relatively accurate, particularly pre-dispatch forecasts close
to dispatch and dispatch itself

price forecasts have significantly lower levels of accuracy than demand forecasts.

The relevant issue is whether a causal relationship can be established between forecast
errors and non-scheduled participants. In order to assess this, a number of analyses
were undertaken including examining;:

the relationship between the incidence of high price events and the scale of
demand forecast error

the AER's reports on price events greater than $5,000 to understand the reasons
for the high prices, and in particular to understand whether non-scheduled
generation or loads were causal factors
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. a quantitative study to assess whether forecast error was caused by the price
response behaviour of non-scheduled participants.193

E.4.1 Assessing the relationship between demand forecast errors and high
price outcomes

Figure E.16 below shows the coincidence of high price events and the scale of demand
error.

For this analysis, high price events are those above $5,000, which is the same price
point used by the AER to report on high price events.

The data is for Queensland in 2016, sourced from AEMO’s MMS database.

Figure E.16 Assessing demand forecast errors and pricing outcomes in QLD
2016
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To understand the chart, start at the left column. It shows 42 dispatch intervals where
the demand forecast error was between minus three and minus four per cent, and there
were no high price events. At the right of the chart, there was one dispatch interval
where the demand forecast error was between six and seven per cent, and there was a
high price event. Some of the columns between these end points show two numbers,
with the top number being the number of dispatch intervals without a high price event,
and the bottom number being those intervals with a high price. In the example circled

% of total ohservations

193 The Commission engaged Ernst & Young to undertake this analysis. Their report can be found on
the AEMC's website on the project page for the rule change requests:
http:/ /www.aemc.gov.au/Rule-Changes/Non-scheduled-generation-in-central-dispatch
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in red, when the demand forecast error was at minus 1 per cent there were 43,051
intervals without a high price event and 14 intervals with high prices.

A key observation is that there is a correlation between the incidence of high price
events and the scale of demand forecast error. The occurrence of a high price event
(pricing above $5,000 for this analysis) is more frequent when demand forecast error is
larger. For example, the data indicates that: when demand forecast error was at minus
one per cent, high price events occurred in 14 of 43,051 dispatch intervals (0.03 per
cent); whereas when demand forecast error was between six and seven per cent, high
price events occurred in three of four dispatch intervals (75 per cent).

It is also notable that high price events are relatively rare. In the data analysed, for
Queensland in 2016, there were 60 instances of pricing over $5,000/ MWh in over
105,000 dispatch intervals. When considered in the context of the demand forecast
analysis where the least accurate results represented 0.1 per cent of the dispatch
intervals (ie 105 intervals per year), it indicates that high price events occur in just over
half of those intervals (60 instances from 105 intervals is 57 per cent).

A similar correlation between the scale of demand forecast error and high price events
was also observable in Queensland in Q1 2017, and in South Australia between 2013
and 2015 prior to a number of large non-scheduled generators becoming scheduled in
that region.

While a correlation between the scale of demand forecast error and high price events
can be observed, a critical issue is whether there is a causal relationship with the
behaviour of non-scheduled participants.

E.4.2 Theimpact of non-scheduled generation on demand forecast accuracy
and price

Figure E.17 below shows a correlation between changes in large non-scheduled
generation and the incidences of high price events in South Australia between 2010 and
2017. The region was chosen specifically given the AER’s $5,000 reports!?4 had
identified non-scheduled generators in that region and during that period as

contributing to high price events.19

Data is from AEMO’s MMS database.

194 These are described in section E.4.3.

195 The Ernst & Young study described later in this paper, in section 4.4.4, also identified Angaston
and Lonsdale as contributing materially to regional demand inaccuracy.
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Figure E.17 Identifying non-scheduled generation impacts on South
Australia
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Figure E.17 shows a pattern of high price events (red dots) coinciding with changes in
the quantity of generation supplied.

Snowy operated three non-scheduled diesel generators as a portfolio in South
Australia during the period 2013-2015. In combination the generators (Port Stanvas 58
MW, Angaston 50 MW, Lonsdale 21 MW) had generation capacity equivalent to
approximately eight per cent of average regional demand (which is 1,700 MW). The
chart shows there is correlation between the changes in non-scheduled generation and
the incidence of high price events. In these cases, some contribution to causation has
also been found by the AER in its analysis of pricing events over $5,000/ MWh, and by
Ernst & Young in a quantitative study it undertook for the Commission.19

While the example does show that non-scheduled generation can contribute to demand
forecast error and high prices, it does not show it is the only or primary cause of such
errors, and in particular that individually observable results can be applied more
generally or to other regions. For example a broader conclusion could not be reached
for generators that do not have the same relative size and the ability to act together.
Further, the analysis does not show whether or to the extent to which the actions of
large loads, forecast errors around aggregate demand and intermittent generation, or
the actions of scheduled generators also contribute to demand forecast errors and high
price events.

196 Refer sections E.4.3 and E.4.4.
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E.4.3 Analysis of AER $5000 reports

The preceding analysis showed a correlation between high price events and the scale of
demand forecast error, and a specific correlation between changes in the quantity of
non-scheduled generation and high price outcomes in South Australia. In order to
understand whether non-scheduled generation or load was a significant causal factor
in causing high prices or demand forecast error, the AEMC examined the AER’s $5,000
reports.

The AER is required to publish a report whenever the electricity spot price exceeds
$5,000/ MWh.197 The report identifies the key factors that caused the high price events.
In the period from February 2011 to 10 February 2017 there were 27 such reports.198

Figure E.18 Summary of reasons provided by the AER for $5,000 spot price
events

Primary cause Additional categorisation Instances
Bidding behaviour price bands 15
High Demand 11
Bidding behaviour capacity bid from low to high prices 9
Demand error under-estimate 8
Generation availability outage, supply, other 8
Other LOR Notice, load shedding, Direction to generate 8
Constraints interconnector 6
Generation availability supply withdrawal 5
Interconnector outage 5
Bidding behaviour rebidding ramp rates 4
Demand error over-estimate 2
Network congestion or constraint 2

The AER reports indicated there were instances where an under-estimate of demand
was cited as a contributing factor to the high price events, however there were no
instances where demand error was identified as the sole causal factor. In most cases the
reports identify a number of contributing factors to the high price events.

Common factors identified were high demand and limitations on supply. The demand
level was usually attributable to weather in a region, whereas the reasons for limited
supply were more varied and included factors such as generator or interconnector
outages, transmission constraints and withdrawal of supply.

197 The report is required under clause 3.13.7(d) of the NER. The report: describes the significant

factors contributing to the high spot price including withdrawal of generation capacity and
network availability; assesses whether rebidding contributed to the high spot price; identifies the
marginal scheduled generating units; and identifies all units with offers for the trading interval
equal to or greater than $5,000/MWh and compares these dispatch offers to relevant dispatch offers
in previous trading intervals.

198 This figure excludes $5,000 reports related to high FCAS prices.
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The most common factor contributing to high price events noted in the reports is the
bidding behaviour of scheduled generators, where they submit large price steps
between supply levels. In instances where supply is limited, this approach to pricing
can result in the marginal generator being dispatched at a high price band. For
example on 9 February 2017 in New South Wales, there was no capacity priced
between $500/ MWh and $12,500/ MWh.

The reports also note the following contributing factors:

. a common cause of high price events was scheduled generators rebidding their
offered capacity from low to high price bands

. the withdrawal of supply was a further reason cited in five of the reports, noting
the bidding in good faith rule change came into effect on 1 July 2016197

. there were instances of generators rebidding their ramp rates, which had the
effect of prolonging network constraints and periods of high prices.

It is important to recognise that these findings are not unexpected. Given AEMO’s
demand forecasts are reasonably accurate and that it is essentially only scheduled
generators that participate in the price setting process,2%0 it is actually the bidding and
rebidding activity of scheduled generators that determines the forecast and dispatch
prices. Indeed this is part of the market design.

Generator's initial offers are based on their market intentions and expectations of
market conditions. From this base, rebidding provides the necessary flexibility to
achieve an economically efficient dispatch arrangement of generation in the short-term.
Rebidding facilitates an iterative process of price discovery as generators adjust their
position to reflect changes in the market, including the actions of other generators.
Importantly, it is not the change in the market itself that triggers generators to adjust
their position but rather the change in their expectations. In practice, a generator's
offers will reflect its subjective expectations of any number of events occurring or not
occurring. While participants will generally have a good idea about the implications of
the occurrence or non-occurrence of a given event on their relative position and costs,
they are likely to know less about the implications for other market participants and
how they will react. As such, there is a process of learning that is typically undertaken
following the occurrence or non-occurrence of a market event. The process may be
quite short and predictable if participants are responding to a familiar event but could
be substantially more protracted or volatile if the implications of the event are more
complex.

199 gince the introduction of the bidding in good faith rule change from 1 July 2016, generators are

prohibited from making false or misleading bids, are required to make known any variations as
soon as practical, and to preserve a contemporaneous record of the circumstances surrounding late
bids. See AEMC website at :http:/ /www.aemc.gov.au/Rule-Changes/Bidding-in-Good-Faith

200 Noting that there are only four scheduled loads in the NEM, and these are "normally off".
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The AER reports do not provide strong support for the proposition that non-scheduled
generation or load is consistently contributing to demand forecast inaccuracy, and in
turn, pricing inaccuracy. The reports do provide clear examples of how the bidding
behaviour of scheduled generators can contribute to high price events.

E.4.4 Relationship between non-scheduled participants and dispatch demand
inaccuracy

The AEMC engaged Ernst & Young (EY) to do a quantitative analysis of the impact of
non-scheduled generation and load on dispatch demand inaccuracy. A copy of the EY
report is published alongside this final rule determination. A particular focus of the
analysis was to determine the extent to which dispatch demand forecast inaccuracies
are the result of price responsive behaviour.201

The study was based on data for 82 non-scheduled generators and loads. The intention
was to examine five minute data for each participant as that would allow any change
in generation or consumption during the dispatch interval to be assessed, and this
would provide a strong indication of whether the participant was being price
responsive. Five minute data was only available for nine non-scheduled generators.
For the other facilities, which comprised 22 loads, 32 non-scheduled generators and 19
loads registered as non-scheduled generators202, the study used 30 minute data. As 30
minute data blends the magnitude and timing of occurrences across six dispatch
intervals, the conclusions that could be drawn from the analysis were more limited
than if five minute data had been available.

The key findings from EY's report were:

. in the majority of dispatch intervals with large dispatch demand inaccuracy there
is no observable relationship with price responsive behaviour or contribution
from any of the facilities analysed. This may be due to the limitations of data
availability, or that other variability in residential and commercial demand is
significant

. for some facilities, changes in consumption and generation are aligned to
regional dispatch demand inaccuracy, and a significant proportion of the changes
are linked to price responsive behaviour:

201 The study aimed at identifying the level of forecast error at each facility examined and comparing
this with the regional error. As the specific forecast for each facility within AEMO's demand
forecasting process was not available, EY used a linear regression technique to determine the
'typical operation' of a facility. The study essentially focussed on the tails in the distribution of
forecasting results, in that it only focussed on dispatch intervals with large demand error.

202

These are mostly small auxiliary loads, with many of the facilities being pumped hydro.
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E.5

E.5.1

—  the contribution to dispatch demand inaccuracy from very large loads such
as aluminium and zinc smelters are highly correlated with dispatch
intervals with large dispatch demand inaccuracy.203

—  the contribution from high variable facilities such as steel and paper mills is
less conclusive

it is not clear that scheduling facilities that contribute to dispatch demand
inaccuracy but are highly variable in their operation at all times (eg steel and
paper mills) would improve dispatch demand accuracy. In contrast, scheduling
facilities such as aluminium and zinc smelters may improve dispatch accuracy,
although EY notes that in the majority of dispatch intervals with material
regional error "Townsville Zinc does not have a material error indicating there
are frequently other causes of material regional error in Queensland."204

the evidence of price responsive behaviour is weaker for facilities that are linked
to some other operation, e.g. co-generation facilities, bio-gas, coal mine gas. It is
likely that generation from these facilities is more dependent on the operation of
their core industrial process than on the wholesale electricity price.

AEMO forecasting

The neural network model

EY's study noted that AEMO's neural network model did not account for substantial
changes between dispatch intervals. To better understand this, the AEMC engaged the
University of Wollongong to advise on the adequacy of AEMO's neural network model
to provide accurate pre-dispatch forecasting and dispatch. This report is published

together with this final rule determination.205 The key findings of this report were:

AEMO's model is a first generation neural network model and major components
of it are now nearly 20 years 0ld.206 It cannot deal with a range of circumstances
including volatility, price spikes and price response

a more modern neural network model would likely improve demand forecast

accuracy, relatively quickly and at relatively low cost207

203 EY noted that smelters are not very variable in their consumption but when they do change their
consumption by a material amount the contribution to regional error is likely to be large

204 EY, Non-scheduled generation and load in central dispatch rule change request, 5 September 2016,
p53

205 University of Wollongong, Evaluation of Neural Network Models for Australian Energy Market
Operators Five Minute Electricity Demand Forecasting, 13 December 2016.

206 The neural network model was originally developed and tuned in 1999. The original tuning is still
in use in New South Wales, Victoria and South Australia, although new model components
(MetrixND) were developed and tuned for Tasmania (2005) and Queensland (2007).
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. it is possible to incorporate smart meter and climate data in more modern models

. the report also noted there is a trend towards predicting the demand of
individual loads.

The report concluded the benefit from the rule change requests would be very limited
if AEMO continues to use the current neural network model.

This is consistent with the EY findings, which stated that in the majority of cases where
there were large dispatch demand inaccuracies, there was no observable relationship
with price responsive behaviour or contribution from any of the generation and load
facilities analysed. Whereas EY concluded this may be due to the limitations of data
availability or significant variation in residential or commercial demand, it is also
possible that AEMO's current demand forecasting model may also contribute.

E.5.2 AEMO forecasting improvements and opportunities

AEMO forecasting improvements and opportunities

The analyses of EY and the University of Wollongong both indicate that some
component of forecasting inaccuracy may be attributable to the limitations of AEMO's
neural network model.

The AEMC notes that the potential for non-scheduled participants to impact forecast
accuracy is limited by the extent to which their actions are not able to be forecast
accurately by AEMO. In this context it is worth recognising the recent actions AEMO
has taken to improve its forecasts, and others that may potentially assist its forecast
accuracy.

AEMO's Forecasting Methodology Information Paper, sets out the improvements
AEMO has made to its forecasting processes in the previous year. These are
summarised in Box E.1.

Box E.1 Recent improvements to AEMO's forecasting methodology

AEMO provides a 20 year forecast of electricity consumption for each region of
the NEM. The forecast combines sectoral forecasts for residential customers and
business, with business being split into liquefied natural gas (LNG), coal mining,
manufacturing and other business.

At a high level, the business forecasting process combines and calibrates the
individual forecasts of the component business sectors and then adjusts for a
series of factors including: drivers of the longer term economic outlook (e.g.
population growth, household disposable income, gross state product); surveys

207 There was no specific assessment provided as to the cost of developing a new neural network
model.
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and interviews with the largest industrial loads; solar PV and battery uptake and
use, and energy efficiency.

Similarly for the residential forecasts, historical consumption per connection is
the starting point augmented by connections growth, and heating and cooling
load forecasts. The model is then further adjusted to account for energy
efficiency, appliance growth, solar PV use, and gas to electricity switching.

Specific methodology change in 2016 included:

. new forecasting methods: in recognition that the bulk transmission data
that has been the primary traditional source of data for forecasting is: (1)
highly aggregated, (ii) historic, and (iii) is not indicative of broader
structural changes, AEMO has augmented this with more detailed
'bottom-up' models. These include (i) consumer energy meter data, and (ii)
supplementary data from other agencies, such as national account data
from the Australian Bureau of Statistics

. policy assumptions: the forecasts assume Australia will reduce its
emissions by 28 per cent from 2005 levels by 2030, via increased energy
efficiency, pricing and coal-fired generator retirements. On pricing, it is
assumed that abatement costs will add 2.5 per cent per annum to prices for
the 10 years after 2020

. technology assumptions: rooftop PV projections now account for panel
degradation over time. Forecasts for the uptake and use of battery storage
are included. Electric vehicle uptake forecasts are not included

. surveys and interviews with the largest energy users: surveys and
interviews with the largest energy users inform adjustments to the
separately determined business sector forecasts

. consumer behaviour: AEMO is using appliance level, forecasting,
consumer trend analysis and meter data to refine its energy efficiency
projections. It is also assuming a rebound effect where consumers use more
energy enabled by the lower cost of energy efficient appliances. Solar PV
and batter users' consumption is also assumed to increase resulting from
their lower energy costs. Price elasticity of demand adjustments are now
only made in response to permanent price increases. Estimates have been
revised downwards to avoid overlap with energy efficiency assumptions

. maximum and minimum demand forecasts: are not included for all
regions (in 2015 only a minimum forecast for South Australia was
included). These forecasts are for the next 5 year, 10 year and 20 years, have
a summer and winter forecast by region, and include analysis on the
probability of exceedance (ie the number of times an event will occur
outside the forecast bounds) are not included for all regions (in 2015 only a
minimum forecast for South Australia was included). These forecasts are
for the next 5 year, 10 year and 20 years, have a summer and winter
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forecast by region, and include analysis on the probability of exceedance (ie
the number of times an event will occur outside the forecast bounds)

LNG: forecasts for electricity use by Queensland LNG facilities have been
revised down in line with actual data available now that the facilities are in
production.

While there are a range of improvements listed and applied to AEMO's longer term
forecasts, it is not clear whether or the extent to which these feed into its shorter term
forecasts and the TotalDemand2%8 field in AEMO's dispatch engine.

A further development that is currently being implemented relates to the demand side

participation information guidelines.29? The guidelines are summarised in Box E.2.

Box E.2 AEMO's demand side participation information guidelines

In March 2015, the AEMC made a rule that enables AEMO to obtain information
on demand side participation from registered participants in the NEM.210 The
objective of the rule is to give AEMO better quality information to develop and
improve its load forecasting. In April 2017 AEMO published the guidelines
which require registered participants to submit demand side participation data
annually from April 2018, including;:

For all connections, information about whether the National Metering
Identifier (NMI)211 is on a time-of-use tariff, whether it has controlled load,
whether it has energy storage, whether it is exposed to the spot price,
whether it is on a "network event" tariff, whether the customer is on an
alert list (for example a warning about when prices are expected to be high
as an incentive to reduce demand), and lists of any future demand side
participation deployment programs for those NMIs where potential
demand side participation response exceeds 1 MW.

For large connections, or programs where the total possible demand side
participation is over 1 MW, information including the NMI, the meter
configuration, name, address, demand side participation program,
available load reduction, demand side participation type (e.g. energy
storage, load reduction), what price (trigger/ tariff) the response is driven
by, who controls the response, what the control algorithm is, the type of
energy storage, if any (capacity, purpose, installation date, whether export

208

209

210
211

This is the quantity of demand that is estimated at the start of the dispatch interval, and on which
scheduled generators are dispatched.

See:
https:/ /www.aemo.com.au/ Electricity / National-Electricity-Market-NEM/ Planning-and-forecasti
ng/Demand-Side-Participation-Information-Guidelines

http:/ /www.aemc.gov.au/Rule-Changes/Improving-Demand-Side-Participation-information-pr

The National Metering Identifier (NMI) is a unique 10 or 11 digit number used to identify every

electricity network connection point in Australia
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is permitted, inverter make and model), information about historical
response, how the demand side participation is monitored, seasonal
variation, temperature restrictions and when the demand side participation
program ends.

The guideline is currently restricted to information that is obtainable by current
processes and systems. However, AEMO expects the provided data may increase
in the future.212AEMO is required to publish information at least annually about
how the information it receives informs its load forecast.?13

Beyond these actual and in-progress improvements there appear to be other
opportunities for AEMO to improve its forecasts. These relate to incorporating some
information that is already available into the forecasting process.

AEMO publishes a forecast of demand plus non-scheduled generation (DPNSG). The
non-scheduled generation that is included in this forecast includes large wind farms
and a series of other large generators including gas turbines, diesel, sugar mills and
other bio-waste generators. The non-scheduled generators included in the DPNSG
represent in excess of 1,500 MW of nameplate generation capacity which is over half of
the total registered non-scheduled generation with a nameplate capacity of 5 MW or
greater in the NEM.214

212 gee

http:/ /www.aemc.gov.au/Rule-Changes/Improving-Demand-Side-Participation-information-pr

page5

See

http:/ /www.aemc.gov.au/Rule-Changes/Improving-Demand-Side-Participation-information-pr

page 6

214 The non-scheduled generators are listed in the DISPATCH_UNIT_SCADA table of AEMO's MMS
database. These are units included in the DEMAND_PLUS_NONSCHEDGEN field of the
DISPATCHREGIONSUM table. Note, a number of scheduled generators are also listed in the table
(eg Angaston). The generation capacity cited only refers to the non-scheduled generators.

213
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Figure E.19 Comparing Total Demand to Total Demand plus non-scheduled
generation

T-1 T-12 T-1 T-12
(10t , 90%) percentiles | (10", 90™) percentiles | (10", 90™) percentiles | (10%, 90") percentiles

NSW -0.8% 0.8% -1.7% 1.9% -0.8% 0.8% -1.7% 1.9%
QLD -1.1% 1.1% -1.7% 1.8% -1.1% 1.0% -1.7% 1.8%
SA -1.5% 1.5% -3.7% 4.1% -1.3% 1.3% -3.0% 3.3%
viC -0.9% 0.9% -2.0% 2.2% -0.9% 0.9% -2.0% 2.0%

The DPNSG forecasts were compared against dispatch (which is referred to as the
Total Demand forecast)215 to assess the extent to which including more information
from non-scheduled participants would improve demand forecast accuracy. The
results in the above figure show that the DPNSG forecast is generally similar to the
total demand forecast except for South Australia where a modest improvement is
observable.

E.5.3 AEMO's additional information and operation powers

AEMO also has powers which may enable it to improve its forecasting processes
without a rule being made. Specific powers relate to:

. information gathering

. an ability to require participation in central dispatch for system security reason

. an ability to impose terms and conditions on registration of a market participant.
215

Total Demand is the demand value used in NEM dispatch. Scheduled generators are dispatched to
meet this value. It is the forecast of demand made just before the start of each dispatch interval.
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Information gathering and use

In addition to the demand side participation information guidelines already described,
AEMO produces the Projected Assessment of System Adequacy (PASA)216 which is a
forecasting study divided into short, medium and long term timeframes.

PASA is defined in clause 3.7.1(b) of the NER as a program of information collection,
analysis and disclosure of medium and short term power system security and
reliability of supply prospects so that registered participants are properly informed to
enable them to make decisions about supply, demand and outages of transmission
networks in respect of periods up to 2 years in advance.

. Long Term PASA (LT PASA) is undertaken on an annual basis, informing the
Electricity Statement of Opportunities (ESOO) and it considers the 10-year
planning horizon for generation, demand side programs and network capacity

. Medium Term PASA (MT PASA) details system adequacy and generation
requirements on a weekly basis for a 3-year horizon, and is published monthly

. Short Term PASA (ST PASA) details system adequacy and generation
requirements on a 6-hourly basis for a 3-week horizon, and this is published
weekly.

Clause 3.7.1(c) requires AEMO to do the following on a weekly basis:

. collect and analyse information (for the proceeding 2-year period) from all
scheduled generators, market customers, transmission network service providers
and market network service providers about their intentions for:

— generation, transmission and market network service maintenance
scheduling

—  intended plant availabilities
—  energy constraints

—  other plant conditions which could materially impact on power system
security and reliability of supply

—  significant changes to load forecasts previously notified to AEMO

. prepare the unconstrained intermittent generation forecasts for the proceeding
2-year period

216 gee links to PASA details at https:/ /wwwaemo.com.au/Datasource/ Archives/ Archivel1897 and
htps:/ /www.aemo.com.au/ Electricity / National-Electricity-Market-NEM/ Data / Market-Managem
ent-System-MMS/Projected- Assessment-of-System-Adequacy
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. publish information that will inform the market regarding forecasts of supply
and demand.

AEMO is required to prepare and publish a range of information, for each day covered
by the MT PASA and for each trading interval of the ST PASA, comprising;:

. forecast load information for each region
. forecast network constraints known to AEMO
. an unconstrained intermittent generation forecast for each semi-scheduled

generating unit for each day (MT PASA) and each trading interval (ST PASA)

. forecast of the 10 per cent probability of exceedance peak load and most probable
peak load

. aggregated MW allowance (if any) to be made by AEMO for generation from
non-scheduled generating systems in each of the forecasts of the 10 per cent
probability of exceedance daily peak load and most probable daily peak load

. aggregate generating unit availability for each region
. aggregate capacity for each regions.

There appears to be two opportunities related to AEMO's PASA functions which may
improve its forecasting processes. The first is that the PASA provisions enable AEMO
to request market participants provide information that is required in order to fulfil its
PASA functions. To the extent that AEMO considers there are material gaps in its
knowledge base, the PASA provisions may enable those gaps to be addressed.217

The second opportunity relates to the information AEMO has in its unconstrained
intermittent generation forecast (UIGF). The UIGF incorporates semi-scheduled and
non-scheduled intermittent generation and is built up using detailed wind and solar
models incorporating industry inputs.218

AEMO uses the semi-scheduled component of the UIGF, but does not use the
non-scheduled component in its dispatch forecast of demand. This is one reason why
there can be differences between pre-dispatch forecasts and dispatch; the different
forecasts have different components.

217 AEMO's requests in this regard would be limited to the categories of "inputs" that scheduled
generators or market participants must provide under clause 3.7.2(d) for MT PASA and clause
3.7.3(e) for ST PASA.

218 The wind forecasting model is the Australian Wind Forecasting System model, and the solar model
is the Australian Solar Energy Forecasting System.
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Figure E.20 UIGF use in AEMO forecasting

UIGF use in AEMO forecasts

Semi-scheduled UIGF Non-scheduled UIGF
Dispaich Yes No
5 min. pre-dispatch Yes Yes
30 min. pre-dispatch Yes Yes

Given the level of information in the UIGF exceeds that available in the neural network
model in relation to intermittent generators, there may be an option for AEMO to
include the non-scheduled component of the UIGF in the demand forecast as negative
demand. This would have the effect of reducing reliance on the neural network model,
to an extent, and some proportional improvement in forecasting accuracy may be
achievable.

E.6 Other data and analysis

E.6.1 Costs of scheduling participants

Given the rule change requests suggest scheduling additional market participants, it is
important to understand the potential cost components and amounts related to
scheduling. The limited information that was provided by stakeholders is described
below.

ENGIE put forward a view of costs in its rule change request. In relation to its option
for scheduling generators above 5 MW it estimated the following:

] establishment costs:

—  communication platform to send bids and receive dispatch instructions,
$10,000

—  internal resource to establish policy and procedures (40 hours), $3,000
. costs:

—  preparing, submitting and responding to dispatch (2-10 hours per week),
$150 to $750 per week, $7,500 to $37,500 per annum.

It also estimated that the costs of non-scheduled generators already active in the
market would be lower, and that the costs to AEMO would be minimal (unspecified).

ENGIE's estimate for its "soft-scheduled" options was as follows:
. establishment costs:

—  communication platform to provide intentions to AEMO: $5,000
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—  internal resource to establish policy and procedures (20 hours), $1,5000
. ongoing costs:

—  preparing and submitting information to AEMO (2 hours per week), $150
per week, $7,500 per annum.

It also estimated that the costs to AEMO would be $40,000.

SA Water offered alternative cost estimates.?19 SA Water operates small
non-scheduled waste treatment generators. Its operation is variable, responsive to
industrial processes rather than electricity market condition. Its cost estimates were:

. establishment costs:
— hardware and communications, $20,000
— control software configuration and integration, $10,000
—  project management $5,000
—  preparation of internal procedures and processes, $10,000
— development of bidding systems, $50,000
—  total one off costs - $95,000.
. ongoing costs:
— internal compliance monitoring, $20,000
—  maintenance of systems/processes, $20,000
— monitoring of obligations under the NER, $20,000
—  bidding/rebidding activities, $200,000
—  Total ongoing costs, $260,000 per annum.

There was also a view of costs put forward at the AEMC's industry workshop in March
2017 that the costs could be heading towards $10 million per annum for a participant
that is actively trading during business hours. It was also noted that companies can
contract for the trading activities and this would reduce their costs, depending on their
levels of bidding and rebidding activity. However, these parties would still incur costs
related to compliance and legal, which would not be insignificant.

219 SA Water, submission on ENGIE consultation paper, p 2 See:
http:/ /www.aemc.gov.au/ getattachment/3d956c7c-b4af-49d4-9dfe-dd8382ae5f25 /SA-Water-recei
ved-23-May-2016.aspx
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Although the cost estimations put forward vary considerably the Commission
acknowledges that there are three distinct categories of cost that are relevant to the rule
change requests:

. set-up costs include: the establishment of communication systems for the
provision of bidding information and the receipt of dispatch instructions; the
establishment of policies and procedures for operations and compliance; the
development of bidding strategies; and telemetry systems for provision of
metering data

. operations costs include: trading desk functions (bid preparations and
submission), noting this will vary depending on whether the trader is active or
passive and conducts these functions in-firm or by outsourcing; response
capabilities to ensure an ability to follow dispatch instructions, noting that costs
will vary depending on the generator's level of automation

. legal and compliance costs include: ensuring adherence to bidding requirements
including volume, price and ramp rates, and bidding in good faith requirements,
ensuring an ability to satisfy AER compliance requirements.

E.6.2 Registered non-scheduled generation - ownership and generation type

There is a range of different generator types in the registered non-scheduled generator
category, which has implications for their practical ability to comply with dispatch
instructions. The ownership of these generators may also influence the costs that
would be incurred if they were required to be scheduled. Both of these issues are
examined in this section.

In November 2016, there were 96 registered non-scheduled generators with nameplate
generation capacity of SMW or greater in the NEM representing total capacity of
2,872MW. However, only a third of these generators are potentially suitable for
scheduling, because:

. intermittent renewable generators such as wind and solar PV would be
categorised as semi-scheduled generators and are not covered by the rule change
request

. generators that produce electricity as a by-product of an industrial or commercial

process rather than in response to electricity market conditions may not be
suitable for scheduling.

Netting off these categories from total non-scheduled generation leaves 33 generators
representing 771MW of capacity that are potentially able to be scheduled. This
represents less than two per cent of the total registered generation capacity in the
NEM. The breakdown is summarised in the following table.
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Table E.1 Breakdown of registered non-scheduled generation, November

2016
Number | Share of total | MW Share of total

Total non-scheduled 96 2,872

Of which: intermittent renewable 23 24% 1,268 44%

Of which: industrial process 40 42% 828 29%
Remaining: potential for scheduling | 33 33% 771 27%

NEM total 49,091

Remaining as % of NEM total 1.6%

In relation to the ownership of non-scheduled generators:

Figure E.21 below summarises the registered non-scheduled generators in the NEM.
Data on the non-scheduled generators is from AEMO's registration and exemption list,
as at November 2016.220 Analysis of the ownership was conducted by the AEMC.

. 61 per cent of non-scheduled generation capacity was identified as being owned
by persons who also own a scheduled generator. There was a view?21 that
participants that already own or control a scheduled generator would face
minimal incremental costs to include non-scheduled generators that they own or
control into their portfolio

. nine per cent of non-scheduled generators are not owned by a person who also
owns scheduled generator, are not intermittent, and are not a by-product of an
industrial or commercial process. It is this category that may face the largest
compliance burden if required to be scheduled (on the assumptions that: there
would only be incremental costs for participants already operating scheduled
generators, intermittent generators could only become semi-scheduled, and it
may not be practical to schedule generators using industrial or commercial
by-products for generation.)

220 https:/ /www.aemo.com.au/ Electricity / National-Electricity-Market-NEM / Participant-information

/ Current-participants/ Current-registration-and-exemption-lists

221 See ERM Power submission, p2,

http:/ /www.aemc.gov.au/ getattachment/a3acelb7-a99d-417a-aa7b-1906elce759%a
/ERM-Power.asp
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Figure E.21 Non-scheduled generators in the NEM

‘Generators equal to or greater than SMW 96 2872

‘Generators equal to or greater than MW

owned by scheduled generatars 47 1748 [

Acciona 1 1o 78 Intermittent
Infigen Energy 1 141 5% Intermittent
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F Estimating demand forecast error in pre-dispatch
forecasts and dispatch

AEMO's P5 and P30 pre-dispatch demand forecasts are forecasts of the level of
demand at the end of the dispatch interval. Dispatch is similar in that it estimates
demand that will occur at the end of the dispatch interval. The following description
outlines how forecast error was calculated.

At the start of the dispatch interval the dispatch calculation estimated total demand for
the end of the interval. Total demand is made up of:

initial MW of scheduled and semi-scheduled generation, plus

. net metered MW flow of interconnectors (which can be positive or negative), less
. allocated interconnector losses, less

. scheduled loads, plus

. the incremental change in the demand forecast (which can be positive or
negative), plus

. the aggregated dispatch error (which is the real time difference between
estimated and actual generation).

This is represented by Figure F.1 below.

Figure F.1 Determination of total demand
Total
Dremand
Allocated 1C
Het Metered Losses
MW Flow Scheduled
Loads
Aggregated
Dispatch
Error
______________ T
D ernanid
Forecast
Initial MW of scheduled
and semi-sc hedule
generation
Determined at start of DI Target for end of DI

To then assess actual demand at the end of the dispatch interval (termed outrun
demand for the purposes of this analysis) we then compare the actual metered data for
the forecast components from dispatch to just prior to the start of the next dispatch
interval. The difference is the forecast error.
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The figure below shows how the outrun demand is calculated.

Figure F.2 Determination of outrun demand
Alloc atexd IC Total
Losses D emand
Het Scheduled | Allocated IC
Metered Loads Losses

MW Flow D) Outturn

_k {1+ 1) D emand
_____________ |
Agaregated
Dispatch Emor
] \ (D0 + 1)

D ermandd

Forecast 01 +1)
Initial MW generation
{0l +1)
Determined at start of DI Determined at start of DI +1

The next figure shows forecast error as the difference between total demand at
dispatch and outrun demand just prior to the commencement of the next dispatch
interval.

Figure F.3 Determination of forecast error
Forecast
Total o
Demand
L
Chutium
Dermand
il
Determined at start of DI Determined at start of DI +1
Figure F.4 Determination of forecast error

If the demand forecast for the next interval is added to the outrun demand data, it
provides the total demand for the next dispatch interval.

It is important to note that there may be some contribution to demand error given the
method of calculating allocated interconnector losses. This is because an average
interconnector loss factor is calculated once per annum for each region. To the extent to
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which the actual interconnector loss factors in each dispatch interval vary from this
historic average, there will be a contribution to forecast error.

Estimating demand forecast error in pre-dispatch forecasts and dispatch 139



G New Zealand criteria for non-conforming grid export
point (GXP)

The following is an excerpt from the criteria used in New Zealand.
Criterion 1: System security
The Authority may determine that a GXP is a non-conforming GXP if:

1.  the system operator has advised in writing and with reasons that it is unable to
forecast the demand at the GXP at all times to a level of accuracy that will ensure
system security; and

2. taking the system operator's advice into account, the Authority is satisfied that
the GXP should be non-conforming to ensure system security.

Criterion 2: Forecasting accuracy at industrial GXP
The Authority may determine that a GXP is a non-conforming GXP if:

1.  the demand at the GXP is primarily an industrial load. The Authority will
determine if the demand at the GXP is primarily industrial in the following way:

(a) if industry load accounts for more than 50 per cent of the load at the GXP
over the previous 12 months, then the Authority will consider that the
demand at the GXP is primarily an industrial load

(b) if industry load accounts for 50 per cent or less of the load at the GXP over
the previous 12 months, then the Authority will consider all relevant

factors to determine if the demand at the GXP is primarily an industrial
load

2. the system operator has advised, and provided supporting reasons, that in its
opinion the purchaser, rather than the system operator, will be better able to
predict the demand at the GXP, and

3.  taking into account the system operator's advice and any relevant views of
purchasers at the GXP, the Authority is satisfied that the GXP should be
considered as non-conforming.
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