Delta¥

electricity

18 February 2021

Ms Anna Collyer

Chair

Australian Energy Market Commission
Sydney

Dear Ms Collyer,
RE: RESERVE SERVICES IN THE NATIONAL ELECTRICITY MARKET DIRECTIONS PAPER

Delta Electricity welcomes the opportunity to provide detailed comment on the AEMC’s Reserve
Services in the National Electricity Market Directions Paper in recognition of the strains increasingly
appearing in the NEM — as evidenced by AEMO interventions - and the need to take steps well ahead of
2025 to address these issues to ensure Australian households and businesses continue to enjoy an
affordable and reliable supply of electricity.

Delta Electricity has been operating in the NEM since its inception and owns and operates the 1320MW
Vales Point Power Station in NSW, has a 150MW PPA with the Darlington Point Solar Farm, and is an
energy retailer to large industrial customers. Delta’s response to the Directions Paper is in four parts:

Delta Electricity letter to AEMC Chair (this letter);

AEMC Reserve Services in the NEM Directions Paper — Delta Response (in presentation form);
Delta Electricity response to Directions Paper questions; and

Delta Electricity Rule Changes — Frequently Asked Questions (explains aspects of Delta’s Unit
Commitment for Reliability and Security Rule Change and Delta’s Ramping Services Rule
Change).

The materials presented are necessarily complex and Delta has chosen to present its position and
accompanying analysis in the form of a PowerPoint Presentation. | have set out below a summary of
Delta’s position.

Background

From Delta’s perspective, the Directions Paper does not adequately respond to the existing and
projected market needs for reserve and ramping services. Upfront the Direction Paper asserts that the
current arrangements in the NEM are sufficient to meet expected changes in demand and supply in the
market, but in doing so it fails to acknowledge the large number of statements from the market operator.
AEMO is increasingly required to intervene in the market to ensure system security. Several concerns
expressed by AEMO have been echoed by the Energy Security Board (ESB). These statements are
referenced below.

The effect of this stance by the AEMC is that it arbitrarily limits consideration of NEM issues to
unexpected changes and uncertainty. That is, the AEMC's approach excludes consideration of whether
expected changes in demand and supply in the NEM require action to allow such changes to be
managed without inefficient and costly interventions by AEMO. Delta submits that this apparent arbitrary
decision is inconsistent with the analysis presented by AEMO in its Renewable Integration Study
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Appendix C: Managing variability and uncertainty” in which AEMO concluded (page 45; emphasis
added):

“The increase in variability and uncertainty in net demand, projected out to 2025, increases the
demand for system flexibility to cover forecast and unforecast ramps”.

Additionally, this apparent arbitrary decision by the AEMC to exclude expected changes from its
consideration has been taken despite clear signals that the current market arrangements are strained,
with the reasonable conclusion (based on projections of variable renewable energy (VRE) entering the
NEM over coming years) that the current arrangements are no longer fit-for-purpose. In fact, State
Government programs, such as that adopted through legislation by the NSW Government last year, will
shift the level of intermittent generation entering the NEM from the ISP’s central scenario levels to, or
beyond, its significantly higher “Step Change” scenario. Delta is therefore somewhat perplexed as to
why the AEMC did not acknowledge the resultant increased risks to the NEM and the consequential
greater urgency to respond through immediate steps to “future proof’ the NEM.

Experience in South Australia clearly demonstrates the inter-related issues caused by high levels of
intermittent generation (including household solar PV) forcing thermal generators to de-commit in
response to low (or negative) prices, with the result that AEMO is then forced to intervene to manage
operational demand and ensure there are sufficient essential system services being provided to
maintain system security. The adverse impact of this inefficient intervention by AEMO is twofold:

(i) curtailing intermittent generation, creating opportunity costs for consumers and a real cost
for the owners of these assets; and
(ii) the actual costs incurred from AEMO’s intervention.

AEMO set out its concerns in its 2020 Renewable Integration Study as to the implications of the
increasing level of interventions it is being required to undertake to maintain system security in response
to high levels of intermittent generation (including household solar PV) and the consequential impact on
traditional thermal synchronous generators and the essential system services that they provide. AEMO
clearly flagged these Interventions will continue to increase in frequency and an increasing number of
NEM jurisdictions (page 28; emphasis added):

“While intervention mechanisms have always been a part of operating a secure NEM, historically
their use has been low, with intervention used as a last resort to manage specific issues on the
grid. An intervention should only arise if there is a failure in the market to deliver the necessary
power system outcome. Frequent interventions being needed for the same issue would

imply an enduring market failure.

“As Section 2.3 outlines, however, intervention is now commonplace in parts of the NEM
and is expected to be required more frequently in more NEM regions over the next five

years’.

And AEMO particularly noted in its Renewable Integration Study (RIS) (page 33; emphasis added):.

“Based on the current market framework and projected resources mix of the draft 2020 ISP
Central Scenario, the requirement for interventions will increase across the NEM out to

2025 as instantaneous penetrations of wind and solar generation grow”.

The ESB highlighted in its latest “Health of the NEM” report released in January 2021 that System
Security is the major risk with the operation of the NEM (page 5; emphasis added):
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“Security remains the most concerning issue in the NEM. Maintaining the electricity system
within the required parameters for frequency, voltage, inertia and system strength becomes
harder as variable renewable generation increases its presence in the NEM.... Wind and solar
powered generation resources are non-synchronous” and do not have the same technical
characteristics as thermal and hydro power generation.

Against this background Delta believes the NEM is currently not fit-for-purpose and cannot understand
why the AEMC has taken a position in the Directions Paper that is at odds with the positions of both
AEMO and the ESB as set out above.

Ramping: Consistently Identified by AEMO as a Key Challenge Requiring New Responses

Analysis of AEMO documents demonstrate that since at least 2018, AEMO has identified an increasing
ramping requirement as a key challenge to reliability and security in the NEM. The implications of this
increasing ramping requirement were particularly explored by AEMO in its 2020 RIS. This analysis
demonstrates that the magnitude of ramps in the NEM is increasing — and will continue to increase
further — and that whereas ramps have been previously predictable, going forward ramps will be
increasingly driven by movements in intermittent generation supply and, therefore, will be subject to
uncertainty.

The key insights presented by AEMO were (AEMO’s RIS Appendix C, page 14, emphasis added):

e “The magnitude of ramps in the NEM is increasing. Across the NEM, the largest historical 5-
minute downward VRE ramp was -815 MW. This is projected to increase to -1,416 MW by 2025.

o The frequency of large ramps is increasing. By 2025, a 1-hour ramp across the NEM that is
larger than 2.6 GW (10% of VRE capacity in 2025) is projected to occur on 54 different days
across the year, outside of predictable sunrise and sunset hours.”

o “VRE will be a significant driver of ramps in net demand by 2025:
o In 2018, the top 1% of hourly net demand ramps (that is, ramps > 3.4 GW) were driven by
movements in underlying demand, which is largely predictable.
o By 2025, the top 1% of hourly new demand ramps (that is, ramps > 5.1 GW) will be
driven predominantly by movements in VRE, which are typically more subject to

uncertainty. “

It is noted that AEMO’s analysis in the RIS is based on the Central Scenario in its Integrated System
Plan (ISP), with AEMO noting (RIS, page 18):

“The ISP’s Central Scenario renewable generation build forecast is conservative in comparison
to the Step Change scenario. If the generation build in the NEM develops according to the Step
Change scenario, the observations in this study would be accelerated’.

As noted above, State Government initiatives to accelerate the deployment of intermittent generation in
the NEM, together with the Clean Energy Regulator’s latest projections of an additional 3,200MW per
annum build of small scale (rooftop) solar over the next four years!, will shift the level of intermittent
generation entering the NEM from the ISP’s Central scenario levels to, or beyond, its significantly higher
“Step Change” scenario. Delta therefore believes that the conclusions set out above from AEMO’s RIS

" Clean Energy Regulator ‘Quarterly Carbon Market Report’ September 2020, page 4
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analysis are now conservative, and that this reinforces the need for urgent action to address these
issues highlighted by AEMO.

Analysis of Operating Reserve and Ramping

Delta has carried out analysis showing that managing the solar profile (let alone the added variability in
wind), especially the morning and evening solar ramping, will be a dominant feature in the operation of
the near future NEM. This result assumes levels of solar generation (both rooftop and grid-scale solar
farms) consistent with recent projections by the CER and AEMO’s RIS “Step Change” scenario (Figure
1). The charts are only extrapolations of current dispatch profiles, and these profiles may not be
operationally feasible, but they do highlight the potential implications for NEM operations under the
announced targets for new wind and solar. What the solar shape does not show is the additional
variability in net demand that will be added by wind variability and consumption changes.

Figure 1 - Wind and solar projections based on Delta Projection scenario
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1. Ramping

The chart on the left in Figure 1 shows daily ramping-in and ramping-out of up to nearly 24,000MW by
2025. To balance supply with demand, AEMO needs to ramp-out then ramp-back in up to 24,000 MW of
capacity from synchronous generators, principally hydro and conventional thermal generators. Every
day. For comparison, the 2020 NEM average and maximum demands were 21,408MW and 35,440MW
respectively so 24,000MW represents more than NEM average demand and 67.7% of NEM maximum
demand, consistent with AEMQO’s conclusions (below). Managing this daily pattern requires more than
the current arrangements for operating reserve — it needs a dedicated approach — a dedicated service.

AEMO'’s RIS, page 19 and Figure 5: “This figure [Figure 5] highlights significant forecast growth in the
maximum potential instantaneous penetration of wind and solar, from just under 50% in 2019 to well
over 756% at times under the 2025 Central generation build and up to 100% under the Step Change
generation build.”

The issue of considering standby (decommitted) capability and planning ahead to ensure that ramping
capability is committed ahead of when it is needed is a theme identified by both the ESB and AEMO in
the statements below (emphasis added):
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ESB The Health of the NEM 2020 page 29:
“Key Challenges identified in Stage 1 of the Renewable Integration Study ...

The magnitude of peak ramps (upward/downward fluctuations in supply/demand) is forecast to increase
by 50% over the next five years as a result of increasing wind and solar penetration. Operators need to
ensure there is adequate system flexibility to cover increased variability across all times.

There is a limit to the accuracy of deterministic forecasts of expected ramps, even using current best
practice approaches. Forecasting limitations increase uncertainty and the need for greater ramping
reserves.

Ensuring sufficient flexible system resources are available to enable increased variability at times of high
wind and solar penetration will become increasingly challenging. Times characterised by low
interconnector headroom (spare capacity) or ‘cold’ offline plant will be particularly difficult to
manage.”

AEMO RIS page 59: “To accommodate the transformation to a system dominated by VRE, a range of
flexible resources must be utilised and planned ahead of time, so the right mix of resources is
available when needed, to meet ramping requirements that vary across different timescales.”

2. More periodic decommitments of synchronous generators leading to a deficit of operating reserves

The chart on the right in Figure 1 shows the impact of the solar profile on the balance of the NEM'’s
generation fleet. To date, as noted by AEMO in the RIS, it is coal-fired thermal output that has primarily
been displaced by new solar generation, but such units cannot operate at levels below about 30-54% of
their capacity (without very costly diesel auxiliary firing). High levels of VRE, in particular, solar, are
already leading to an increase in frequency of low/negative price in the middle of the solar day:

AEMO’s QED Q4 2020 p12: “Negative wholesale electricity prices - During Q4 2020, negative and zero
spot prices occurred in 7% of all trading intervals, surpassing the previous record set in Q3 2020 (4.6%),
with calendar year 2020 averaging 4.4% compared to 1.7% in 2019. Negative spot prices were most
prevalent in South Australia and Victoria, with both states reaching record quarterly levels. South
Australia’s spot prices were negative 17% of the time during Q4 2020, exceeding the previous quarterly
of 10%, while Victoria reached a new record of 10%.”

This price trend will initially lead to temporary or periodic decommitment of conventional thermal
generation units. South Australia provides a clear example of how conventional thermal plant will
operate in a market with high VRE. Both Torrens Island power stations have gas fired boilers and
similar operational limitations as coal- fired plant. These units have minimum loads and restart times
that vary depending on their time out of service. As shown in figure 2, in a sample week in January
2021, Torrens Island B units are economically removed from service during low priced periods and
returned to capture higher prices. The advance notice for Torrens Island unit to commit is understood to
be 12 hours or longer. Pre-dispatch price signals in the market will not incentivise unit commitment (due
to high start-up costs) unless prices are sufficiently high and certain. The commitment of a large thermal
unit will reduce the actual price, and this gives rise to even more risk that a commitment decision may
not deliver a return, particular in the lower demand,. lower energy price periods. It is important to note
that Torrens Island plant, like the fast start SA gas peakers, is subject to AEMO directions to maintain
system security and reliability.
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Figure 2 - Commitment profiles for conventional plant with highly variable spot prices

SA Spot Price and Torrens Island B Generation - January 2021
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What Changes Are Required

The analysis demonstrates that the current NEM arrangements will simply not be able to manage even
expected changes in demand and supply because of increases in:

(i) the magnitude of daily ramps, driven principally by the regular (and, therefore, expected)
daily pattern with the supply of electricity from large scale solar, household solar PV and wind
variability;

(ii) the duration of these expected daily ramps. The daily ramps will be larger and longer — and
harder to manage, requiring AEMO to have access to the full suite of available resources
over a number of timeframes (including day ahead); and

(iii) the frequency of decommitment of large synchronous generators in response to VRE-
induced low/negative prices, removing from the NEM the operating reserve, ramping and
other essential system services those generators would otherwise provide.

In order to address both the expected changes and unexpected changes caused by increased
intermittent generation in the NEM, and the associated reduction in availability of system services from
thermal synchronous generators that have traditionally supplied these services free of charge or as a
“by-product” of the energy they generated and supplied to the NEM, separate market-based reserve and
ramping arrangements are required.

Delta considers that operating reserve and ramping mechanisms are complementary and ideally should

be designed to operate together effectively to ensure that AEMO can largely avoid directing the market.
This approach is technologically neutral and would prove particularly supportive of demand response

6



v

and batteries. It would also incentivise innovation in operation and investment. This type of approach
has been supported by AEMO and the ESB, with both entities identifying the appropriate response
(emphasis added):

o AEMO, Renewable Integration Study report, page 59: “To accommodate the transformation to a
system dominated by VRE, a range of flexible resources must be utilised and planned ahead of
time, so the right mix of resources is available when needed, to meet ramping requirements that
vary across different timescales”.

e AEMO, Renewable Integration Study Appendix C: Managing variability and uncertainty, page 46:
“To operate the system successfully, flexibility must be able to be scheduled in the right direction
at the right time. Flexibility must be harnessed in all parts of the power system by enhancing
traditional sources, as well as embracing emerging sources”.

e ESB. System Services and Ahead Markets, pages 14-15: “Operating reserve is a product
proposed to ensure there is adequate spare dispatchable capacity in the system to provide
flexibility in real-time. The RIS has shown that variability in the study vear of 2025 is
expected to be significantly higher than now and, combined with the inherent
uncertainties in forecasts, there is a need for additional reserve in the system in order to
respond to unexpected changes in supply and demand over a range of
timescales. .................

.......... Additional reserve products, such as flexible ramping products and imbalance
services, have also been introduced in some markets (such as California) to adapt to the
increased variability and uncertainty by ensuring sufficient dispatchable reserves are
committed to provide the flexibility in real-time.

“The NEM differs from many other markets globally in that it relies on participants managing their
own portfolios to provide additional reserve beyond the current dispatch interval, without explicitly
remunerating such provision. Individual participants typically leave spare headroom in their
portfolio to protect themselves against unexpected changes (such as a plant outage) that would
leave them short against their contracted position. This decentralised and voluntary approach
assumes that all participants collectively have the right incentive to provide the efficient reserve
level with the appropriate flexibility to manage system changes. In a system with an abundance
of dispatchable capacity and with uncertainty mainly due to load forecast error and
contingencies, this approach has been acceptable without significant system operator

intervention. However, with increasing variability and uncertainty in supply and demand
and with pressure on synchronous capacity that provides the headroom, this approach
may not be sustainable in the future. Without enough operating reserve, the system might not

be secure or reliable when the supply-demand balance changes unexpectedly. With increasing
variability and uncertainty, there could be more instances where there is a forecast of insufficient
reserve to protect against the largest contingency, forecast uncertainty or the need to increase
supply over multiple dispatch intervals (ramping need), where AEMO will issue a lack of reserve
notice. In the absence of explicitly remunerating participants for additional reserve
provision, there might not be an adequate market response, forcing AEMO to intervene

through RERT or direction in the market, which could be costly to consumers.

“The introduction of explicit operating reserve services addresses this.”

It was on the basis of its own experiences in the market, and guided by the analysis presented by AEMO
and the ESB, that Delta submitted two rule change proposals to the AEMC on 4 June 2020:

7
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e ‘Capacity Commitment Mechanism for Operational Reserve and Other System Security
Services”: A Day-ahead Capacity Commitment Mechanism; and

o ‘New 30-minute FCAS Raise and Lower Services”: A New 30-minute Ramping Services
Mechanism.

Regrettably the AEMC has made an arbitrary decision to split consideration of these two inter-related
rule changes, with the result that only the second rule change is considered as part of the Directions
Paper. This has had the effect of separating out consideration of the capacity commitment mechanism
and thus denying appropriate consideration of a day-ahead commitment mechanism for the provision of
operating reserve and other essential services. Delta particularly notes in this context that AEMO
advised the AEMC in its letter? commenting on Delta’s Capacity Commitment Mechanism Rule Change
proposal that (emphasis added):

o ‘.. AEMO considers the overall concept — that Generators need to be paid a supplementary,
out-of-market, payment for commitment and minimum generation to provide system services is

appropriate and should be prioritised’.

It is understood that there is no general support for a formal day-ahead market in which generating unit
commitment is locked in advance and aligned with financial contracts leaving only intra-day
supply/demand variations to be priced. Delta’s proposals do not take away generator self-commitment
but obviously there would be penalties applied should a generating unit scheduled to commit before the
dispatch day not be able to provide the contracted reserve.

What is Delta Proposing

Delta’s rule change proposals seek to address the issues with the operation of the NEM that are already
being seen in terms of increased interventions by AEMO to ensure system security and reliability:

e a market-based solution for AEMO to bring standby reserve capability to the market in a timely
manner; and

¢ a 30-minute Ramping FCAS service to meet the separate, distinct challenge in the market
driven by increasing levels of intermittent generation, and especially solar (both large scale and
household solar PV), that are increasingly dominating daily operations by AEMO.

The accompanying presentation sets out the detail of these two proposed rule changes. The
combination of Delta’s two proposals would:

e address the decision timeframe in the alternative options presented by the AEMC in its
Directions Paper, with the AEMC’s limited commitment decision timeframe necessarily limiting
the resources available to AEMO,;

e address the pressing need to significantly reduce AEMO Interventions, and “future proof” the
NEM ahead of further increases in VRE penetration that will increase the projection of VRE
penetration from the ISP Central Scenario to the Step Change scenario;

e deliver a technology neutral market-based mechanism that will incentivise economic provision of
operating reserves for reliability, system security and ramping.

¢ incentivise investment in new technologies; and

¢ significantly reduce costs to consumers and VRE asset owners as the inefficiencies of
interventions by AEMO will be replaced with the competitive provision of essential system
services.

2 AEMO Submission to AEMC ERC0290 13 August 2020 page 16
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Conclusion

In 2020, the total cost involved with AEMO directing South Australian thermal generators on for system
strength was $49 Million, or $4.45/MWh (source: AEMO Quarterly Dynamics Q4 2020 report, page 26).
If a similar level of directions were required over coming years across all NEM jurisdictions because of a
step change in the level of intermitient generation in the NEM, the NEM-wide equivalent cost of such
inefficient intervention would be around $800 million annually (based on the assumption that SA
accounts for around 6% of the NEM operational demand). That is today’s cost. Looking forward this can
only increase unless the market delivers the required services that can negate the need for
interventions.

This $800 million per annum cost figure has been caicuiated for illustrative purposes only. However, it
serves to highlight:

¢ the potential negative impact of increasing levels of inefficient interventions due to the current
NEM arrangements not being fit-for-purpose; and

o the failure to act by putting in place a market-based mechanism for system services operating
alongside the current energy only market will prove to be very expensive for consumers, and
these costs will inevitably go higher.

The system is straining under pressure from the increasing VRE in the NEM and needs to be fixed as a
priority. The best time to act to address a foreseeable problem is ahead of the event, with market
participants then able to adjust their operations appropriately. It is important for energy market bodies to
get ahead of the curve and take critical initial steps to future proof the NEM that will flow into the Post
2025 NEM Design.

Delta strongly endorses the following position presented by the ESB in its April 2020 report, “System
Services and Ahead Markets” (page 42; emphasis added):

“Current operations and identifiable trends ....... highlight that leaving the market design
unchanged is unlikely to produce the most efficient results and may result in unacceptable risk to
the secure and reliable operation of the system. The system is transitioning to one where the
provision of energy no longer leads to provision of system services without explicitly
valuing, procuring and scheduling these services. Increasing complexity in the market with
distributed resources, changing consumer behaviours, and changing technologies introduces
additional uncertainty and variability. The market design needs to keep pace with this change
and be able to accommodate more changes in the future. Without reforming the market
design, regular out-of-market interventions and constraints will be required and the
transition will continue to progress in a disorderly, uncoordinated and costly way”.
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Delta therefore submits that the AEMC reconsider the approach it has adopted in its Directions Paper
and proposes its two rule change requests be linked together and established as the foundation on
which the NEM delivers affordable and reliable electricity for residential and business consumers during
this period of transition.

Yours sincerely,

- a

Anthony Callan
Executive Manager Marketing

Attachments:
o AEMC Reserve Services in the NEM Directions Paper — Delta Response (in presentation form)

o Delta Electricity response to Directions Paper questions.
o Delta Electricity Rule Changes — Frequently Asked Questions.
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