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1. EXECUTIVE SUMMARY
Delta Electricity appreciates the opportunity to respond to the ESB on the important market
design questions raised in the Post 2025 Market Design Consultation Paper. The post 2025
market design project is considering the most substantial suite of market reforms in the 22year history of the National Electricity Market. As such, the reform program presents a
unique opportunity to address any market design shortcomings and implement changes that
strengthen power system reliability and security, foster technology neutral competition and
innovation and, most importantly for the Australia’s economy and international
Competitiveness, keeps electricity prices affordable for all customers.
The ESB’s consultation paper presents a comprehensive set of proposals that seek to
address market issues that are likely to arise under a future of increasing renewable energy
generation and a schedule of large thermal power station retirements. The broad ranging
scope of the review has identified a large number of what is termed immediate priorities
(some with timeframes past 2025), but the highest priority for immediate reform should be
addressing the problems now being flagged by the market, these being:
-

AEMO having to rely on market directions to maintain power system security and
reliability as there are no mechanisms that price and incentivise the provision of
operating reserves, ramping capability, inertia and system strength; and

-

significant investment is occurring in new resources such as solar that will add capacity
in periods where the market is not signalling a need (e.g. the middle of the day) and
place added pressure on power system operations. At the same time market
uncertainties, and a lack of medium to longer term price signals, are providing
insufficient clarity on the future needs for flexible and dispatchable plant that will
complement renewables resources and ensure power system security and reliability.

Whilst the ESB has detailed proposals to deal with these issues, Delta proposes that reforms
directed to addressing these problems be given an appropriate sense of urgency to improve
market efficiency, support the right type of longer term investment, and importantly support
the existing dispatchable resources that provide critical system services, at least until new
competitively priced technologies arrive. Delta has sought to assist the reform process by
proposing new market mechanisms to deal with the immediate market issues in a way that is
entirely consistent with the ESB’s proposals for resource adequacy (operating reserve),
essential system service arrangements and unit commitment for security. Two rule change
requests have been submitted that propose:
1. implementing an ahead unit commitment and operating reserve mechanism that
determines operating reserve and essential system service requirement for the next
day based on technology neutral and market-based offers; and
2. a new ramping ancillary service to deal with the increasing need for in-service highly
flexible generating plant to respond immediately at times of rapid changes in the
output of variable renewable energy sources at both the distribution and grid level.
The first proposal incentivises the provision of operating reserves and essential system
services in a timeframe that also includes slower start plant, thereby largely removing the
need for market directions under normal operating conditions. Of equal importance, the
proposal will place a clear value on the type (firmness and flexibility) of operating reserves
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required by the market, thus signally future market needs for dispatchable plant. However,
given prevailing levels of risk associated with investment in dispatchable resources capable
of replacing existing thermal generators, the market also needs longer duration price signals.
In this regard Delta supports the ESB’s view that more work needs to be undertaken to
determine the most suitable arrangement, including a more thorough assessment of
centralised capacity market options. It is recommended that recent reforms such as the
Retailer Reliability Obligation and three-year notice of generator retirement, combined with
the expected implementation of new mechanisms that price operating reserve and essential
system services, be given some time to signal the need for new resources before any
decision is made to implement significant market design changes, such as a capacity
market.
The consultation paper focuses on reforms to manage a projected schedule of retiring large
thermal generation and ignores the need to maintain these low-cost assets to protect an
affordable and reliable supply of electricity. AEMO’s Renewable Integration Study highlighted
the considerable challenges associated with increasing levels of variable renewable energy.
The study indicated that without further action the instantaneous maximum variable
renewable energy (VRE) would be 50% to 60%. If this limit range cannot be increased the
proposed pathway for reform will need to change. Whilst this is acknowledged by the ESB,
Delta recommends there be a staged approach to reform referenced to AEMO’s work on
renewable integration. Such an approach would avoid the significant risk associated with
inefficient investments in new resources, particularly regulated transmission upgrades.
In light of the primary responsibility of the market operator to maintain a secure and reliable
power system, the amount of VRE in the market must be considered an output of power
system operational requirements after the amount of firm, flexible and dispatchable capacity
has been determined.

2. REFORM PRIORITIES
Delta notes that there are two distinct timeframes attached to the reform process:
1. addressing existing issues highlighted by market outcomes and AEMO directions that
place power system and reliability at risk; and
2. the medium-term post 2025 design and need for arrangements that support a market
in transition to higher levels of VRE and distributed energy resources, with resource
adequacy and power system security and reliability being paramount.
Significant resources will need to be deployed in the implementation of market design
changes and invariably there will be considerable costs to market participants associated
with the implementation of new systems and process. Within the list of “immediate priorities”
there should be considerable benefit in focusing on the most pressing and urgent reforms to
ensure the timely implementation of changes that will deliver real benefits to consumers in a
reasonable timeframe.
As the pre- and post-2025 reforms are further developed, all stakeholders should note the
trending spot prices in the NEM and the nature of investment that is being signalled. Daytime
prices are falling to levels that cannot sustain merchant wind or solar, yet VRE investment is
still being supported by government programs. Shortfalls in essential system services
leading to market directions are signally the need for dispatchable synchronous generation
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that can respond competitively to price signals for the provision of MW reserves and system
services when needed.
The challenge is to implement market enhancements that deal with resource adequacy and
system security in a way that competitively delivers efficient investment and innovation.
These are the hallmarks of the NEM as envisaged by policy makers and market designers in
the 1990’s that successfully moved the risk faced by taxpayers from very conservative
planning by Government entities to the private sector.
As recommended by AEMO, the energy agencies and the Governments that will be asked to
sign off on the ESB’s recommendations should take a precautionary approach to the
transition of the NEM from one heavily reliant on synchronous generation to a system that
becomes increasingly reliant on non-synchronous generation1. Accordingly, Delta suggests
that recommendations be prioritised, with the first order being those dealing with the existing
pressing issues.

3. PROPOSED CHANGES TO THE REFORM AGENDA
The ESB’s roadmap does acknowledge and plan for deviations from its central case
scenario assumption, but a future of ongoing new-build of VRE, and a program of large
thermal generators retirement, appears to be largely accepted. This has led to a reform
roadmap built around a particular view on a changing technology mix. Delta cautions against
accepting this outlook as being inevitable given international experience and the work being
carried out by AEMO. Design work to be carried out by the ESB needs to incorporate the
implications of AEMO’s assessment on renewable integration and the hard limits on the
amount of VRE generation the NEM can accommodate without compromising the security of
power supply. As stated by AEMO:
“AEMO does not underestimate the extent of work that will be required to
successfully adapt the NEM. This includes the ongoing need for system limits that at
times constrain the output of various generation sources. This study also identified a
number of uncharted operating conditions emerging in the NEM by 2020”2.
“Risks associated with new technologies such as inverter-based resources can be
more complex and harder to simulate, and these risks are often not as well
understood. 3“
These risks require substantial management of VRE generation through curtailment and
strict performance standards for AEMO to be able to operate the power system within a
stable technical envelop. AEMO’s power system operating envelope determines the
maximum amount of VRE that can be committed and dispatched.
Looking forward, the amount of VRE allowed to operate will be a function of what firm,
flexible and dispatchable generation AEMO determines is needed for secure and reliable
NEM operation. In this context, rather than seeking to manage the exit of large thermal
plant, the ESB should be looking at the immediate reforms needed to support the levels and

Renewable Integration Study: Stage 1 Report April 2020 – pages 26 and 67
Renewable Integration Study: Stage 1 Report April 2020 – page 4.
3
October 2019 AEMO report: Maintaining Power System Security with High Penetrations of Wind and Solar Generation
1

2
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type of dispatchable plant the market will be requiring through the transition which actually
facilitates the deployment of VRE. Such considerations should also recognise the potential
value of life extensions of existing thermal synchronous generators.

3.1.

Safety Net in Case Reforms are Ineffective

Delta is concerned that the NEM, which has traditionally relied on the provision of free
essential system services from large synchronous generators4, is allowed to transition to a
high VRE system without adequate backstop arrangements in place to prevent shortfalls in
essential system services which can only be remedied by inefficient and costly market
interventions or non-market Government backing of new-build capacity under long-term
contracts, the costs of which will be borne by customers for many years.
AEMO states in Section 8.1 of its Managing the Transition’ of its Renewable Integration
Study - Stage 1 Report that:
“As the system transitions to new operational configurations with increasing wind and
solar and decreasing conventional generation online, it will be important to test these
new operational configurations in a way which minimises both the risk to the system
and the impact on market operation.5”
AEMO then proceeds to propose:
“This could take the form of setting transitional safety nets in each region of the NEM
to operating with combinations of fewer synchronous machines and increasing levels
of IBR [Inverter Based Resources e.g. VRE and batteries]. A progressive approach
could then be taken to lowering these safety nets as improved operating practices
and new technology demonstrate – under a sufficient combination of operating
conditions – that the system can be operated securely with combinations of fewer
synchronous machines and increasing levels of IBR.6”
The only available form of a safety net is the continuing commercially viable operation of a
sufficient number of synchronous generators that provide ample levels of essential system
services and operating reserves through the NEM transition period should other technologies
or new synchronous fully dispatchable generation capacity not arrive to complement
increasing VRE. This highlights the two omissions in the ESB’s post 2025 work:
1. a failure to consider ensuring existing large synchronous generators can remain
viable through to their scheduled end of life if required as the ‘safety net’; and
2. no contemplation of the possibility that for system security and reliability some of the
existing large synchronous generator fleet may need to be life extended as the
identified replacement energy sources cannot feasibly deliver the required
dispatchability and essential system services at anywhere near an affordable cost.

4

Refer to Attachment -2 for a discussion on the range of essential system services in the NEM and for an explanation of why
they are not all available from inverter-based generators such as VRE.
5
Renewable Integration Study: Stage 1 Report April 2020 – page 67
6
Renewable Integration Study: Stage 1 Report April 2020 – page 67
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Other jurisdictions recognise the importance of ensuring sufficient availability of dispatchable
plant. Post the recent California blackouts, the state is looking to extend the operation of
older gas plants which will provide a MW safety net7. Similar considerations have occurred in
Germany after the closure of coal fired power stations.
In the NEM, the failure of the SA-VIC interconnection early in 2020 due to storms islanded
the South Australian region and showed that the large wind and solar capacity in the state
had to be curtailed and large synchronous generators had to be directed to operate to keep
the power system secure. The challenges for AEMO in operating SA as an island were
exacerbated by the high levels of rooftop PV that could not be controlled. This event
highlighted the limitations on VRE in a stand-alone and the need for large synchronous
generators to be online providing operating reserve and essential system services under
normal operating conditions. The obvious lesson for the NEM is that the levels of VRE in SA
(supported by interconnection) cannot be replicated across the NEM.
Delta recommends the reform process quantify the risks identified by AEMO and confirm
whether the proposed reforms provide a sufficient safety net should the generation mix
become incompatible with AEMO’s ability to securely and reliably operate the power system.

3.2.

A Staged Approach to Reform

The consultation paper (p.122) states that regulatory arrangements must be flexible to
changing market conditions and should support the right mix of resources over time. AEMO,
in its Power System Requirements reference paper on the need for a portfolio of technical
solutions, states that:
“Efficient policy frameworks will take a portfolio approach to sourcing system
services, making optimal use of the capabilities of all assets in the power system which,
when used in combination, should be capable of providing the same or better system
performance than in the past.”
The platform on which the ESB’s proposals are based stems from a view on future
technology mix. The consultation paper (p.47) states that large thermal plant will likely exit
the market at the end of their technical lives due to a lack of viability and later flags a
possible early exit if this type of plant. This view of the future may not occur for reasons such
as:
1. the additional future value that is proposed to flow to large thermal plant for system
services (operating reserve, ramping, inertia and system strength) is not considered
in the future financial viability assessment;
2. life extension costs of large thermal plant are very competitive to the identified 6GW
to 19GW of new flexible and dispatchable resources (storage and gas);
3. the ‘central case’ renewable build might not be technically achievable due to system
operating limits (refer to the later section on Ireland’s market reform lessons) and the
need for dispatchable plant (coal and gas) to operate on minimum load ready to
respond to large changes in VRE output; and
4. the projected solar build may not occur due to:

7

https://www.nytimes.com/2020/08/16/business/california-blackouts.html
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a. the daytime prices in the NEM showing an oversupply of capacity that is
signalling to investors that the risk of investing in more solar is too high; and
b. impending limits on rooftop solar operation to ensure the NEM’s operational
demand does not fall to unsustainable levels as is the case in SA.
To deal with such a degree of uncertainty around the speed of change in the generation mix
and the ability of AEMO to expand its operating envelope to accommodate increasing levels
of VRE, a stage approach is worthy of consideration. This is aligned with AEMO views on
managing the transition.
Ireland’s iSEM8 has implemented a staged approach that coordinates and limitscincreases in
VRE until system control technology and market operational policies can accommodate an
increase. At the same time existing conventional generation, critical for system reliability and
security (refer Attachment 1), has been provided with the right financial incentives to
continue to operate and not close prematurely.
A staged approach is consistent with AEMO’s position to progressively manage the
expansion in the operating envelope and could be implemented in the NEM as:
•
•

•

AEMO to set establish a provisional power system operating strategy with VRE
dispatch limits that satisfy power system reliability and security standards;
a separate body (e.g. reliability panel or ESB/COAG) approve AEMO’s
implementation of recommended operational measures and new mechanisms that
will allow VRE dispatch limits to be relaxed. This would take account of changes in
generation mix and new technologies; and
power system tests will then confirm the efficacy of the measures that allow the
market to move to the next stage of the transition.

This approach, taking account of all available resources, would not place any restriction on
new VRE investment. Rather, it would inform the market of implications for VRE dispatch
and control, and provide operational certainty (for a period) for large thermal synchronous
plant. This approach would also flag the impending risk of any potential early closure of plant
that is needed for the provision of essential system services or reliable MWs. The new
market design elements ultimately agreed under the ESB reform program would naturally be
factored into AEMO’s assessment of how the stages of transition are determined and
timetabled.
In the absence of a formal staged approach, and even with the ESB’s proposed phased
market development roadmap, there are significant risks associated with continuing VRE
subsidies (such as the renewable energy target) and Government support (underwriting new
VRE investment and supporting major transmission builds). These include:
1. expensive regulated investment (e.g. $2.5b estimated cost or project
EnergyConnect) that could fail to deliver even modest modelled benefits (e.g. $143m
for project EnergyConnect) and therefore be long lived underperforming assets paid
for directly by consumers over decades;
2. new interconnection between regions that replace local dispatchable generation and
increase the reliance on interstate power flows that are prone to interruption due to

8

https://www.eirgridgroup.com/how-the-grid-works/ds3-programme.
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weather events and bushfires, and ultimately reduce the security of supply in some
regions;
3. VRE investments, such as seen in the Southwest of NSW and Northwest of VIC, that
will be prone to major curtailment and present high risk investment propositions
which will only increase the level of support (cost to taxpayers) provided by
Governments under already placed PPA’s; and
4. as flagged earlier, problematic early exit of large synchronous generators that are
displaced by zero short run marginal cost VRE, that results in increasingly
economically inefficient AEMO directions and the degradation of power system
security and reliability.
The above discussion on safety nets and a staged approach highlights the fact that
maintaining power system security and reliability is the central determinate for crafting
responses to the transition and the design of new market mechanisms and arrangements.

4. MARKET DESIGN INITIATIVES AND TIMETABLE
4.1.

Timing and Prioritisation of Urgent Issues

Delta proposes that the ESB pursue the development and implementation of the Essential
System Service (ESS) and Unit Commitment for Security (UCS) (including Delta’s proposed
new market mechanisms) as its top priority. The most pressing issue for market participants
and consumers is AEMO’s challenge in managing system security and reliability.
Where AEMO has signalled that it already has a pressing concern with an issue then
consideration should be given to fast-tracking solutions that are implementable and in the
right regulatory direction while solutions that are more perfect continue to be developed.
Delta believes this comment is supported by the AEMC’s statement:
“In determining a solution, the Commission will seek to address system security first
and foremost. While the Commission acknowledges the need to optimise economic
efficiency of service delivery, this needs to be balanced against the implications of an
insecure power system. When the fundamental system security needs are met, the
Commission will seek to investigate further improvements to the frequency control
arrangements to increase the overall economic efficiency of frequency control in the
NEM.” 9
This urgency is not hypothetical. Concern with some system operating parameters has
already been expressed by AEMO:
“AEMO considers that the decline in frequency performance has reached a point
where there is now an immediate need for additional frequency response to restore
effective frequency control in the NEM to maintain the safety, security and reliability of
the power system.” 10
and
9

AEMC, Primary frequency response rule changes, Consultation paper, 19 September 2019 Page ii

10

AEMC, Primary frequency response rule changes, Consultation paper, 19 September 2019 Pages i-ii
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“NEM inertia levels could drop by 35%. Historically, NEM mainland inertia has never
been below 68,000 megawatt seconds (MWs). By 2025, inertia could drop to as low as
45,000 MWs. This will increase the required volume and/or speed of frequency
sensitive reserve following a contingency event, and the power system will operate in
configurations where the system dynamics are different to those experienced today.”11
One measure of the pressing need for urgent implementation of new tools for AEMO to
achieve market access to ESS is the frequency of NEM direction costs12 using the current
tools available, as per Figure 41 from AEMO’s Q2 2020 Quarterly Energy Dynamics report13.

Source: AEMO

While down from the historically high levels of Q1 2020 (some seasonality is to be expected,
particularly driven by PV output), the persistently high levels of intervention in South
Australia is a leading indicator of what to expect for other NEM Regions achieving high levels
of VRE, as is the frequency of negative prices, refer Figure 12 from AEMO’s Q2 2020
Quarterly Energy Dynamics report14 below.

11

AEMO, Renewable Integration Study: Stage 1 report, 30 April 2020 Page 10

12

During 2018, directions were in place for around 30 per cent of the time in South Australia. See AEMC,
Investigation into intervention mechanisms in the NEM, Final report, 15 August 2019, p.7 and Figure 33 on page
27.
13
14

https://aemo.com.au/-/media/files/major-publications/qed/2020/qed-q2-2020.pdf?la=en
https://aemo.com.au/-/media/files/major-publications/qed/2020/qed-q2-2020.pdf?la=en
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Source: AEMO

As argued in Delta’s Rule Change Proposal, the higher frequency of low prices driven by
increasing VRE (in particular Solar PV) penetration continues to drive reduced output from
thermal plant, refer Figure 19 from AEMO’s Q2 2020 Quarterly Energy Dynamics report15
below, which ultimately leads to difficult decisions for thermal plant operators regarding
commitment, two-shifting and/or seasonal operating patterns. Delta’s proposed ‘Capacity
Commitment Mechanism for Operational Reserve and Other System Security Services’ is
intended to address them in order to retain AEMO’s access to the capacity and ESS these
units provide.
The significant reduction in thermal generation illustrated in AEMO’s Figure 19 is not evenly
spread over time but is concentrated in periods of high VRE output. Delta has expressed
concern at the extent to which the Solar PV generation profile is affecting the profile of net
demand across the NEM (refer to Delta’s NEM Rule Change Request ‘New 30-minute FCAS
Raise and Lower Services’ available on the AEMC website16).

15
16

https://aemo.com.au/-/media/files/major-publications/qed/2020/qed-q2-2020.pdf?la=en
https://www.aemc.gov.au/rule-changes/introduction-ramping-services
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Source: AEMO

The Solar PV generation profile has grown to the extent that net demand in the middle of the
day becomes negative in some regions within a few years and the demand for ramping
services becomes both extreme in terms of Rate of Change (MW/minute) as well as the
aggregate ramp (in MW), particularly as the solar PV profile may be superimposed with
coincident changes in Solar PV output due to weather, demand or contingency events such
as unit or transmission failures.
The full range of regulatory changes proposed in the consultation paper will require
considerable resources from AEMO and market participants, and the ESB should ensure
that resources are allocated to the most pressing issues first. Less pressing reforms include
implementing the complete Distributed Energy Resources (DER) market solution and
investigating the Coordination of Generation and Transmission Investment (CoGaTI)
proposals.

4.2.

Operating Reserve

Delta supports managing operating reserve as a real-time market, providing implementation
accommodates the commitment timeframe that permits the participation of some demand
management resources and slow-start generators.
Delta’s ‘Capacity Commitment Mechanism for Operational Reserve and Other System
Security Services’ proposal addresses operating reserve via a market mechanism and may
act as a transitional measure to a real-time market Resource Adequacy Mechanism (RAM)
for operational reserve.
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A real-time market RAM for operating reserve does not remove the need for more certainty
ahead of dispatch and does not value other services. Delta proposes modifications of the
UCS in MDI-C. That is, a real-time market RAM for operating reserve including a unit
commitment mechanism for standby generation. A cost-based mechanism, such as
modifications to AEMO’s process for directions, does not economically value the services
provided and will therefore not incentivise investment or innovation. AEMO directions must
remain a last resort and little used option.
Capacity contract mechanisms can expose consumers to very high risk of bearing long-term
additional costs from Government driven over-investment, if not properly designed. The
implementation of the Retailer Reliability Obligation, 5-minute settlement and three-year
notice of generator closure will help to signal future resource requirements. These
arrangements, and those needed to address existing issues, should be assessed before
further major resource adequacy reform is contemplated.
In relation to the RRO, there are structural aspects that are problematic and may ultimately
result in the RRO being unnecessary.
a) Problematic because it places new generation developers (‘Agents’) in a position of
moral hazard as they are incentivised to defer investment commitment in order to
benefit from the contractual arrangements with the Retailers (‘ Principles’) that may
result from a RRO process being triggered (which the developer’s deferral has made
more likely) in an example of the Agency Dilemma. This picture is further
complicated by the dominance of vertically integrated Gentailers who may be
incentivised to defer new capacity build in order to enhance the returns on their
existing assets and the market distortion that the new contracted capacity represents
to the existing fully market-facing generators. The RRO is yet another avenue of
proposed intervention to circumvent the operation of the market when the real
problem is the absence of an appropriate market signal.
b) Unnecessary because an effective RAM for Operating Reserve should efficiently
signal the value of Operating Reserve to incentivise investment and Delta supports
maintaining RERT as a backstop for the Market Operator.

4.3.

Coal Plant Retirement Arrangements

Delta encourages the ESB to rethink its views on resource adequacy reforms for a more
likely future of managed VRE, rather than look at impractical and anti-competitive measures
to drive large thermal plant exits, and consider how such plant can best support a highly
uncertain transition. It is proposed the ESB perform a cost benefit and risk analysis on a
scenario where system operating constraints limit the deployment of VRE and require the life
extension of large thermal plant. It is important to note that even in this scenario, production
from large thermal generators will reduce significantly and greenhouse gas emissions will
continue to fall. This approach to resource adequacy will help define the expansion of the
operating envelope and direct attention to the priority tasks of maintaining power system
security and reliability in the most cost efficient manner as VRE increases in a managed and
staged roadmap. This approach would be consistent with both the reliability and lowest cost
imperatives of the National Electricity Objective.
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Proposals involving capital sequestration are completely unworkable due to problems arising
from imposing financial distress and lowering the credit quality of the market as a direct
result of the proposed policy having made capital unavailable. These proposals are
considered by Delta to make early closure more likely rather than less.
Capital sequestration proposals limit the efficient re-deployment of capital. Market efficiency
requires flexibility and the free flow of capital, and funding new plant will require the capital
that might be tied up in a program such as the Grattan escrow program.
In addition, the Grattan proposal is problematic as it:
a) represents a failure in market design for not having failed to provide an adequate
signal of the value of capacity;
b) inequitably targets a specific sector of the market;
c) inequitably favours larger, integrated market participants that can better manage the
cost, operational inflexibility and governance issues within their more diverse
portfolio; and
d) may constitute regulatory over-reach that is legally challengeable as it attempts to
force some generation entities to continue to provide capacity for free after that entity
has decided it is uneconomic to operate.
Delta also considers as inappropriate the proposition that normal market response to coal
fired plant retirement create ‘economic rents’ (or ‘abnormal profits’) accruing to the coal fired
generators that remain in operation and that this requires a remedy, presumably in the form
of a new tax or impost applied to only the coal-fired generators. Such a proposition appears
as a discriminatory and inequitable intervention in the operation of a competitive market as it
would only apply to a targeted subset of the generation sector and there is no offsetting
proposal for ‘tax relief’ for the years of below-market returns when generators have had to
write-down assets when there was oversupply of capacity.
Delta is concerned at the lack of emphasis in the ESB’s ‘Post 2025 Market Design
Consultation Paper’ on the ‘price to consumers’ aspect of the National Electricity Objective
(NEO). Energy affordability should remain a primary focus of policy makers: According to the
Australian Energy Regulator17 there is increasing household energy debt and disconnection.
Businesses are also reporting18 the high cost of energy is driving operations and investment
overseas.
An exclusive focus on shifting generation from conventional thermal plant to renewables
ignores the high total system cost of new renewable capacity (firming energy, system
services and network upgrades) that will further push up electricity prices as low-cost
dispatchable generation exits the market.
Renewable energy is not low cost and a technology-neutral approach in energy policy will
deliver better outcomes for consumers. Analysis by ARENA 19 identifies 24 hour
dispatchable solar/hydro storage and 48 hour dispatchable wind/hydro storage costing over
$140/MWh (excluding additional costs associated with network enhancements and system
security services). In contrast, according to AEMO’s 2018 Integrated System Plan, the
operating cost of dispatchable coal fired plant in NSW averages $42/MWh. This cost is well
17
18
19

https://www.aer.gov.au/news-release/hardship-protections-a-right-not-a-privilege-aer
https://www.abc.net.au/news/2017-02-20/bluescope-steel-profit-jumps-nearly-80pc/8285628
ARENA 2018 report - Comparison of dispatchable renewable electricity options. p. 65
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below new dispatchable renewables/storage and it is appropriate to conclude that extending
the lives of some existing assets yields both system security and cost benefits.
The ESB should be considering facilitating market driven life-extension/early retirement
mechanisms as the MW and ESS safety net until the next stage of NEM transition is
implemented. For example, the changes to Liddell Power Station’s retirement plan (to
extend past Summer 2022-23) provided a clear benefit to the market whereas an imposed
inflexibility could lead to significant reliability issues by locking out potential solutions.

4.4.

Essential System Services (ESS)

Essential services provided by new VRE generation20 are very limited. In general, Delta
supports the structured procurement of all ESS services (including inertia, ramping and
system strength) and proposes some level of mandatory obligation on all new generation to
supply ESS capability (either directly or by third-party contract arrangements) as well as a
competitive framework for its dispatch. Delta believes this approach will be an effective
Resource Adequacy Mechanism (RAM) that will minimise costs and incentivise innovation.
It has been particularly disappointing that AEMO has, through a rule change, placed onerous
mandatory primary frequency standards on synchronous generators at a time when there is
a desperate need for stronger price signals in the frequency control ancillary service
markets. The imposition of a mandatory service places added operational stresses on
synchronous generators that will lead to increased maintenance costs and potentially shorter
technical lives. This is not the type of reform the market needs, and it is hoped that going
forward the market will be exposed to ESS costs in way that fosters competitive provision
and innovation. Ultimately primary frequency control must return to be a contestable service.
Delta supports the development of a RAM and compensation framework that recognises the
inter-relationships and the extent of substitutability between Fast Frequency Response,
Primary Frequency Response, and inertia to future-proof the RAM for future high VRE
scenarios.
AEMO to date has largely responded to the increased need for EES created by VRE through
manual market directions that require commitment of large synchronous generators (e.g. in
the South Australian region), curtailing VRE output and through more stringent new
generation connection requirements. Market directions and intervention are a sign of some
market disfunction and new market arrangements that minimise such action by AEMO
should be an important first step in the reform program. To this end, Delta’s rule change
request simply and pragmatically addresses the projected increase in market directions and
concerns around the short to medium term levels of power system security and reliability.
The rule change request is in alignment with the ESB’s proposed need for an operating
reserve mechanism, new essential service markets and an ahead arrangement for unit
commitment for security.

20

Refer to Attachment - 6 for a discussion on the range of essential system services in the NEM and for an
explanation of why not all essential system services are available from inverter-based generators such as VRE.
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4.5.

Two-Sided Markets

Delta is supportive of the integration of demand-side market input but there does not appear
to be evidence that supports integration into real-time markets on the demand side in a way
that would create demonstrable net benefits compared with their (current) integration into
real-time markets with supply-side bids/offers. Demand side response is already embedded
in retail arrangements that provide customer flexibility to manage load in response to
changes in prices or direction.
As a separate issue, there is an equity matter to be considered with demand-side bids/offers
in that their dispatchability and compliance standards should be equivalent to those
applicable to bids/offers from any other source, including scheduled generation.

4.6.

Distributed Energy Resources (DER) Integration

Delta notes that incumbent retailers and distributors have a distinct competitive advantage in
both knowledge, access to customers and, in the case of Distributors, regulated returns.
Delta’s position is that to foster a vibrant DER market it will be necessary to first establish a
competitively-neutral environment to foster the entry of third-party aggregators of DER
capacity.
DER can ultimately be an important component of market operations but in this context is
still in the early stages of developing its full potential. However, there are significant equity
issues that should be addressed with a sense of urgency. Accordingly, the DER Integration
stream should not just be operational. This reform stream should aim to address the inequity
created by State Governments’ interventions in fostering rooftop solar. Those households
and businesses that can afford the subsidised solar PV are being supported by those
households that are unable to take advantage of solar (either due to unaffordability or type of
dwelling) through the biased tariff structures. The cost of building and maintaining a network
is determined by capacity requirement, yet household network charges are largely levied on
electricity consumption. Those households and businesses with solar installations receive
generous subsidies, are paid for power exported to the grid, see reduced network charges
(due to consumption reductions), and are not exposed the power system operating costs that
arise from this form of generation.
This inequity can be addressed by reforming residential tariffs to better reflect the capacity of
the network connection required and by exposing households with solar PV to obligations
such as being able to time shift their use to reflect market value and power system operating
requirements.
Delta proposes that the first step is to treat households as mini utilities. It is then necessary
that there be obligations on households with solar to operate as a mini utility not just “mute”
service receivers. Such obligations would ensure DER is operating within power system
technical limits with appropriate control by network operators to support AEMO’s
responsibilities for system security and reliability. New DER installations should be required
to be able to provide some ESS support capability and at least two hours of time shifting
capability. This will go some way to shifting cost away from non-solar households to and
send more accurate cost signals to new DER investors. Critically, network owners will have
to accept revenue restructuring as have generators and retailers.
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4.7.

Process and Assessment Framework

Delta does have some broad suggestions on ESB’s reform process and assessment
framework which is explained below.
Ireland’s Market Reform Lessons
Delta believes the regulatory development staged approach in Ireland’s “DS3” program sets
a good example in terms of setting an overarching agenda to enable and accommodate
increasing levels of VRE in its system while maintaining a priority on system security and
reliability.
In particular, AEMO found:
“International power system operators have taken a staged approach to operating power
systems with progressively less synchronous generation online. A similar approach
could be considered in Australia”21
Observing that:
“EirGrid (Ireland and Northern Ireland) is taking a staged approach to relaxing power
system operational limits related to minimum numbers of synchronous generators
online”
While the electricity supply system in Ireland is not exactly the same as the NEM, it is standalone (with two DC interconnectors to UK) and the Irish system is further along the path of
integrating VRE.
Of critical relevance to the ESB’s work, the Irish system will not achieve its 40% renewable
energy (wind, solar, hydro and biomass) 2020 target, notwithstanding considerable efforts to
reform the market and its cutting edge DS3 program. It has achieved an impressive ‘world
first’ 65% instantaneous VRE limit (65% of instantaneous demand), but the next step of 75%
instantaneous is still years away. A 65% maximum VRE throughout a year without any
curtailment equates to only 20% of all energy production assuming an average capacity
factor of 30%. The Irish system has achieved around 30% VRE (wind) energy with its
onshore wind farms generating at capacity factors ~30%, but with material amounts of wind
curtailment to maintain system security (i.e. wind capacity is more than 65% of average
demand). The implication for the NEM is that large synchronous generating units may need
to remain available and operational much longer than identified in the ESB’s consultation
paper.
As noted in the paper Reconciling High Renewable Electricity Ambitions with Market
Economics and System Operation: Lessons from Ireland's Power System22,

21

AEMO 2019 RIS International Insights for Australia, Maintaining Power System Security with High
Penetrations of Wind and Solar Generation p4
22
lF.Gaffney, J.P.Deane, B.P.Ó.Gallachóir, Reconciling high renewable electricity ambitions with market
economics and system operation: Lessons from Ireland's power system, Energy Strategy Reviews, 2019,
Volume 26
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“Climate mitigation policies are pushing up against technical limitation of the system”.
The Irish experience provides:
“an insight into the lengths to which this electricity market [EirGrid] must go to
transform from its cost-based nature to a value-based alternative that rewards flexible
and reliable capacity with the ability to evolve with market conditions of the future.”
Delta believes the precautionary approach adopted in Ireland bears serious consideration to
help maintain a priority on system security and reliability.
Clarity on ESB Process Interaction with other Regulatory Processes
As a major generator in the NEM, and therefore exposed to the costs and risk of changes to
market operation and design, Delta is keen for confirmation that ESB’s final
recommendations will be based on rigorous analysis and demonstrated net benefits.
Accordingly, Delta would welcome some explanation on how the ESB’s determinations will
interact or relate to relevant rule changes being progressed by the AEMC, a body that must
consider proposed rule changes within a specific rule-based framework.
Demonstrated Net Benefits
Only solutions with a clear, quantified market benefit, based on rigour around cost/benefit
analysis, should be implemented, in particular on very important market structure issues
such as CoGaTI and Two-Sided Markets.
Delta has a particular concern with any proposal to broaden the definition of transmission
benefits beyond the pure economic. This runs the real risk that projects deemed to be
‘strategic’ could be promulgated through the regulated process without due economic
assessment and at a high and long-term cost to consumers.
The regulated assessment of major transmission projects (Regulated Investment Test –
Transmission) is based on economic modelling which is subject to large forecasting errors.
Even with the best modelling, consumers wear a risk of underperforming assets over
decades that do not deliver benefits to justify the cost. Therefore, the RIT-T must continue to
be a rigorous economic test that always seeks to minimise the risk that consumers might
have to pay for very long-lived assets that do not deliver net benefits over their full life.

5. RESPONSES TO ESB QUESTIONS IN THE CONSULTATION PAPER
Delta’s comments on the ESB’s Questions in its Post 2025 Market Design Consultation
paper are tabulated in the following section.
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5.1.

MDI-A: Resource Adequacy Mechanisms

ESB QUESTION
1. Do you have views on whether the current
resource adequacy mechanisms within the
NEM are sufficient to drive investment in the
quantity and mix of resources required through
the transition?

MDI-A: Resource Adequacy Mechanisms
DELTA ELECTRICITY RESPONSE
Delta’s view is that the current mechanisms have worked well but various Government
interventions to subsidise VRE and built new dispatchable capacity has distorted any
market signal in recent years.
Evidence of this is continuing investment in VRE resources that will provide capacity at
times of very low prices, and no committed dispatchable investment in SA or VIC even
though the use of the RERT and extensive market directions indicate this type of
investment is required.
Energy-only price augmented by linked futures products provide investment signals. In
a stable market environment where there is growing demand this price signal will be
clearer than in the NEM where the majority of new capacity is Government supported
VRE.
At some point NEM prices will rise to levels in which new resources will be brought to
market but it is apparent that the level of price increase needed will likely lead to
interventions to curb price. That is, there is a gap between the prices necessary to
signal investment and the level that consumers and governments will tolerate. This
indicated that new mechanisms are required to deliver resource adequacy in a way that
avoids price shocks.
Delta supports the view that as supply uncertainty increases due to VRE and additional
operating reserves will be required to ensure that reliability outcomes are in line with
consumer expectations. The proposal to reward these services through an Operating
Reserve Price Uplift is a sensible one but alone it will not ensure that existing providers
of the service are appropriately rewarded.
Delta’s ‘Capacity Commitment Mechanism for Operational Reserve and Other System
Security Services’ proposal addresses operating reserve via an ahead market
mechanism. This technology neutral mechanism will favour investment in flexible plant
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ESB QUESTION

MDI-A: Resource Adequacy Mechanisms
DELTA ELECTRICITY RESPONSE
capacity that will be brought to market in an orderly fashion such that the impact of the
closure of a large thermal power station will not create a market price shock.
A real-time market Resource Adequacy Mechanism (RAM) for Operational Reserve
does not remove the need for more certainty ahead of dispatch and does not value
other services the way Delta’s proposal can. Delta supports modifications of the UCS
concept in MDI-C. That is, a real-time market RAM for operating reserve does not
exclude also having a unit commitment mechanism – the two can coexist should some
demand-side or DER resources require the longer commitment timeframe. Delta is not
supportive of cost-based solutions, such as changes to existing directions processes as
there is no economic incentive to provide resources.
The absence of adequate longer duration price signals does identify a need to consider
capacity support mechanisms, as identified by the ESB. In centralised capacity markets
there is a risk that settings will be biased to create oversupply. Therefore, careful
consideration of all options is required to the optimal solution can be determined.
There are recent reforms such as 5 minute settlement and the RRO that need to be
tested in terms of signalling the new investment in dispatchable resources before any
decision is taken to implement a reform like a capacity market which will create a large
disruption to the market with some value shifting from energy to capacity.
Delta agrees that backstops are needed in the form of ensuring viable operation of
large synchronous generation. The RERT mechanism is sufficient when supporting a
market with an operating reserve mechanism and a unit commitment mechanism as
outlined above.
To ensure that system service levels remain appropriate, Delta supports universal
minimum mandatory generator performance standards. Resources such as essential
system services should be recognised, and a value placed on them. The retirement of
large thermal generators could leave significant shortfalls of essential system services
as these are not currently being provided by VRE new entrants. Maximum efficiency
would be achieved through a well designed mechanism that allows competitive
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ESB QUESTION

2. Do you have views on whether the short-term
signals provided by an operating reserve
mechanism or market would provide adequate
incentives to deliver the amount and type of
investment needed for a post-2025 NEM in a
timely manner? What impact could an
operating reserve have on financial markets?
What are the benefits of this approach? What
are the costs and risks?

MDI-A: Resource Adequacy Mechanisms
DELTA ELECTRICITY RESPONSE
provision of ESS. Either a causer pays or customer pays recovery could be applied,
depending on the nature of each service.
Operating reserve needs to incentivise the right type of investment. That is the lowest
cost fully dispatchable mix of capacity.
The market has signalled the need for investment in the past – spot drives futures
(particularly caps) which partially signals capacity need. Enhanced short term price
signals will be reflected in futures and will signal greater capacity need (especially caps).
An Operating Reserve market price will refine capacity price signals to identify the type of
capacity which is required.
There are risks around an administratively set real time operating reserve mechanism –
too low is likely worse than too high as the risk of unreliability has greater economic
consequences.
This issue is inextricably linked with the ‘Capacity Commitment for Security’ issue
because the combination values reserve capacity across two revenue streams in order to
bring all available capacity to the market. Short-term signals (i.e. a 5-minute dispatch spot
market) alone may be insufficient to secure access to significant categories of available
capability, including slow-start synchronous generators, some demand-side response
and DER.
In relation to a post 2025 NEM:
•

cap contract prices already signal capacity requirements;

•

the RRO is in its infancy and time is needed to assess its impact on investment
(noting the earlier commentary on RRO deficiencies); and

•

the capacity signal in the above two comments will be bolstered by an Operating
Reserve Mechanism.
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ESB QUESTION

MDI-A: Resource Adequacy Mechanisms
DELTA ELECTRICITY RESPONSE
The combination of these should be given time to have their full impact assessed.
Analysis can be undertaken on more extensive capacity market options while it is being
assessed whether additional arrangements will be needed or not.
The costs resulting from the operation of the RRO can be a benchmark to test alternative
capacity market options.

3. Do you have views on whether the signals
provided by an expanded RRO based on
financial contracts or a decentralised capacity
market would provide the type of incentives
participants need to deliver the amount and
type of investment needed for a post-2025
NEM in a timely manner? What are the
benefits of this approach? What are the costs
and risks?

An expanded RRO or a decentralised capacity market, as detailed in the consultation
paper, places obligations on retailers. Retailers, as margin businesses, can only commit
to matching wholesale requirements to their known retail load. Given that retail load
duration is customer driven, and typically limited to 3 years, there will be no enhanced
signally for new dispatchable capacity beyond the medium term. The benefits of these
proposals are unclear and Delta supports more work to be undertaken on the pros and
cons of various mechanisms that can provide longer duration price signals directed to
generators.
Risk-averse Governments or regulatory authorities that are not financially impacted by
their decisions, could drive over-investment in capacity through the setting of a stringent
capacity requirement. Consumers need to be protected from the potentially large and
long-lived costs from overbuild in both generation and transmission infrastructure.
Recent reforms, as noted above, should be allowed to operate for some time to test the
extent to which they signal investment.

4. Do you have views on how an operating
reserve mechanism and/or expanded RRO
would impact the need for and use of RERT
and the interim reliability reserve if they were
introduced into the NEM? What adjustments to
the RERT and/or interim reliability reserve may
need to be made so that they are

Delta supports the limited use of RERT as a backstop mechanism, noting that it will only
deliver reserves in the form of supply interruptions and generation capacity that can be
delivered in a relatively short timeframe.
Delta does not support the interim reliability measure on its own as part of the planning
process as it will force the provision of additional expensive short term capacity for no
benefit, and will be a disincentive to new investment that will also be able to access value
from essential services. Delta proposes that the interim reliability measure be used to set
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ESB QUESTION
complementary and not contradictory or
duplicative?

MDI-A: Resource Adequacy Mechanisms
DELTA ELECTRICITY RESPONSE
levels under the real time operating reserve mechanism proposal and use standard USE
(0.002%) to determine RERT needs. This approach would incentivise appropriate
reserve levels while at the same time reinforcing the RERT’s role as a back-stop
mechanism.
Refer ‘‘Capacity Commitment for Security’ comment against question 2 on an approach
to ensure available reserve capability can be effectively accessed without resort to
RERT.

5. Do you have views on how RAMs (current or
future) can better be integrated into broader
jurisdictional policy priorities and programs?
Should jurisdictions reflect broader policy
priorities through the nature of obligations
placed on retailers in an enhanced RRO or
decentralised capacity market, or through the
qualifying requirements for participation in an
operating reserve?

Jurisdictions should adopt a uniform approach. There is no need for variation across
jurisdictions as it introduces costs and complexity and makes contracting difficult, which
results in increased costs for consumers.
Delta’s comments in the earlier sections of this submission on adopting a formal staged
approach in accordance with AEMO’s recommendations in its Renewable Integration
Study – Stage 1 Report and Delta’s comments in section 2 regarding the merits of the
Irish “DS3” approach to regulatory development in order to accommodate increasing
levels of VRE, also apply to this question.
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5.2.

MDI-B: Ageing Thermal Generation Strategy

MDI-B: Ageing Thermal Generation Strategy
ESB QUESTION
DELTA ELECTRICITY RESPONE
1. Have we correctly identified the cost, reliability
The potential market dynamics have been overstated in the consultation paper and Delta
and security risks to consumers from the
does not support any additional mechanisms or restrictions around coal plant exit. The
transition away from thermal generation?
example of Hazelwood’s exit from the market is unlikely to reflect future price outcomes
since it was a unique example of sudden exit.
One area where risks are increasing results from large thermal plant being exposed to
potentially low and volatile prices during periods of high VRE and low demand. The
increasing uncertainty during these periods is disproportionately borne by synchronous
generation. As outlined above in this paper, the early retirement risk from large thermal
plant will be borne by consumers – therefore a solution to the problem may justifiably
transfer some consumer surplus to thermal generation. This is likely to be a very small
amount but the benefits will more than offset the risk of early closure to consumers.
If this risk is reduced using a mechanism like the one proposed by Delta , then plant exit is
likely to be economically driven and will result from systemically low prices. These low
prices signal excess capacity and therefore the removal of plant is likely to be
accommodated with tolerable price impacts by virtue of it being surplus.
Delta’s mechanism will help to incentivise more flexible plant to displace less flexible plant.
In doing so, over time, a more orderly transfer of dispatch from one technology to another
that will significantly reduce the identified risks of a large coal plant closure.
Where prices are signalling that plant is not surplus to market requirements it will be
important to ensure that ageing thermal plant is not disincentivised from remaining in
service.
AEMO has published data that suggests full forced outages of thermal generating units is
trending up. Whilst a slight upward trend may be expected as plant ages, high levels of
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ESB QUESTION

MDI-B: Ageing Thermal Generation Strategy
DELTA ELECTRICITY RESPONE
reliability and availability can be maintained with adequate maintenance expenditure. If the
market is correctly signally the value of reliable dispatchable capacity then investment will
follow.
Two additional risks to customers are identified in terms of the regulatory process:
1. The level of VRE gets ahead of AEMO’s ability to optimally operate the power system
Insufficient ESS will impact power system reliability leading to increased AEMO
directions and VRE curtailment. Delta’s comments in the introduction on adopting a
formal staged approach in accordance with AEMO’s recommendations in its
Renewable Integration Study – Stage 1 Report and Delta’s comments in section 2
regarding the merits of the Irish “DS3” approach to regulatory development in order to
accommodate increasing levels of VRE, also apply to this Question.

2. Risks of additional costs to customers from overbuild in generation and transmission
assets
Delta has a particular concern with any proposal to broaden the definition of
transmission benefits beyond the pure economic. This runs the real risk that projects
deemed to be ‘strategic’ could be promulgated through the regulated process without
due economic assessment and at a high and long-term cost to consumers.
The regulated assessment of major transmission projects (Regulated Investment Test –
Transmission) is based on economic modelling which is subject to large forecasting errors.
Even with the best modelling, consumers wear a risk of underperforming assets over
decades that do not deliver benefits to justify the cost. Therefore, the RIT-T must be a
rigorous economic test that always seeks to minimise the risk that consumers might have
to pay for very long-lived assets that do not deliver net benefits over their full life

Delta Electricity October 2020 | Submission to ESB Post 2025 Market Design Consultation

Page 25

MDI-B: Ageing Thermal Generation Strategy
ESB QUESTION
DELTA ELECTRICITY RESPONE
2. Are these risks likely to be material, particularly Delta expects prices to be systemically lower due to VRE in the near term, but the nature
those relating to consumer costs?
of VRE will likely result in much greater price volatility. As per the earlier quoted ARENA
study, a system fully built on high levels of renewable energy and storage resources
(assuming it can be done) will be extremely costly. This dynamic, coupled with shorter
deployment times for dispatchable technologies like batteries and reciprocating engines,
will mean that sustained periods of excess producer surplus are unlikely.
The implementation of Operating Reserve and ESS markets means that the cheapest
source of capacity and ESS – existing thermal capacity – should receive pricing signals
that mayl have the effect of encouraging potential life extension rather than early closure
under the status quo. In the presence of those signals plant retirement should only occur
when the operating reserve is in surplus, and that therefore when it does occur consumers
are unlikely to be exposed to sustained, material cost impact.
The risks identified in the Question 1 preceding relating to the regulatory process have the
potential to be very significant. The cost of unreliability should be given a high weighting
due to the high level of Value of Customer Reliability (VCR - NEM average $33,460/MWh)
and risk of asset overbuild should be given a high weighting due to it imposing costs on the
consumer over many years (the lifetime of the assets, say 50 years for transmission
assets).
3. Are there additional or alternate market design

approaches that will ensure the transition away
from thermal generation is least cost to
consumers?

Delta’s comments earlier in this submission, on adopting a formal staged approach in
accordance with AEMO’s recommendations in its Renewable Integration Study – Stage 1
Report and Delta’s comments in section 2 regarding the merits of the Irish “DS3” approach
to regulatory development in order to accommodate increasing levels of VRE, also apply to
this question as periods of unreliability impose a significant cost to the consumer.
Delta’s comment under MDI-A Question 1 regarding ‘universal mandatory generator
performance standards’ suggests an approach to ensure the transition away from thermal
generation occurs while maintaining adequacy of essential system services. A significant
risk to consumers is the cost of unserved energy (per the Value of Customer Reliability).
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ESB QUESTION

MDI-B: Ageing Thermal Generation Strategy
DELTA ELECTRICITY RESPONE
Periods of poor reliability create, when they occur, large customer costs. Customers are
likely to prefer the alternative marginal additional costs passed on from suppliers for the
adequate provision of services that mitigate poor reliability.
Refer ‘‘Capacity Commitment for Security’ comment against MDI-A Question 2 on an
approach to ensure available reserve capability can be effectively accessed. Accessing
ALL available reserve capability in times of system stress will be one way of minimising
customer costs.
Recognition that for some time the cheapest source of capacity and ESS is likely to be life
extension of the existing thermal fleet will assist in finding least cost solutions for
consumers (refer detail in Section 2 - ‘Coal Plant Retirement Arrangements’).
The risks of significant long-term costs to customers from overbuild in regulator-mandated
generation or transmission assets needs to be avoided – refer detail in the Question 1
above. .
The issue of priorities should also be considered. Not all issues covered in the ESB’s
paper are equally pressing. Owner’s decisions regarding of retirement of some existing
large generators will take into account regulatory initiatives that might affect those
decisions.

4. Should the ESB consider and develop any of

the options outlined in this section further?

No. Delta’s view is that the current notice of closure rules provide the maximum level of
workable regulatory protection from sudden plant closures.
The Grattan proposal would:
• siphon cash from the companies that are most likely to invest in replacement plant,
impeding their ability to do so; and
• increase risk of business failure which will only exacerbate the potential for
early closure of thermal plant.
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ESB QUESTION

MDI-B: Ageing Thermal Generation Strategy
DELTA ELECTRICITY RESPONE
Incentives to retire generation capacity early is likely to be driven by low prices in the spot
and contract markets, to which marginal generation will have already responded by
reducing output. Negative impact on customers is difficult to imagine and the Grattan
proposal appears to be an unnecessary intervention to interfere in normal market
behaviour, which will also diminish the credit quality of the overall market.
A better approach may be to mitigate the incentives for early retirement from low energy
price periods by improving revenue security for marginal generators by valuing essential
system services that they currently provide for free and supporting proposals such as the
‘Capacity Commitment for Security’ with Delta’s proposed operating reserve mechanism
which enables those generators to offer reserve capacity in a commitment timeframe that
they can accommodate.
The price elevations from the Northern and Hazelwood closures were due to a lack of
notice of closure. The Liddell experience, and moderate forecast price change in futures
contracts, highlights that no additional intervention is warranted.
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5.3.

MDI-C: Essential System Services

ESB QUESTION
1. What feedback do you have on the proposed
provision of an operating reserve through spot
market provision? How could this interact with
operating reserve procurement for resource
adequacy? Will such a mechanism assist
manage greater system uncertainty more
efficiently than current arrangements? What
additional mechanisms might be needed to
foster investment needed for a post-2025
NEM? What are the benefits of this approach?
What are the costs and risks?
2. What are your views about developing FFR
with FCAS and developing a demand curve for
frequency response? Will such a mechanism
help manage greater system uncertainty more
efficiently than current arrangements? What
additional mechanisms might be needed to
foster investment for a post-2025 NEM? What
are the benefits of this approach? What are the
costs and risks?

MDI-C: Essential System Services
DELTA ELECTRICITY RESPONE
This issue is inextricably linked with the ‘Capacity Commitment for Security’ issue
because the combination values reserve capacity across two revenue streams in order
to bring all available capacity to the market.- Short-term signals (i.e. a 5-minute dispatch
spot market) alone may be insufficient to secure access to significant categories of
available capability, including slow-start synchronous generators, some demand-side
response and DER.
Refer ‘‘Capacity Commitment for Security’ comment against MDI-A Question 2 on an
approach to ensure available reserve capability can be effectively accessed. Accessing
ALL available reserve capability in times of system stress will be one way of minimising
customer costs.

Delta supports the inclusion of primary frequency response (PFR) within the FFR
mechanism. This would appropriately incentivise the provision of PFR which is a
service that operates on a timescale appropriate for inclusion in FFR.
At the very time clear price signals were needed to incentivise frequency response
service, AEMO successfully placed obligations on synchronous generators to provide
this service for free. These obligations will lead to increased maintenance costs and
may impact the life of these generating units.
It may be appropriate to develop a demand curve for all FCAS categories to ensure that
appropriate co-optimisation is accomplished alongside energy. The priority should
remain on early price discovery. Accordingly, early price discovery may be achieved
through using AEMO-determined levels of ESS at first, with developing a demand curve
for each ESS being a later enhancement.
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ESB QUESTION

3. What are your views on the proposed
structured procurement for inertia and system
strength by way of NSP provision, bilateral
contracts and generator access standards, or
through a PSSAS mechanism? Which
approach is preferable, and what are the
relative benefits, risks and costs? Should the
ESB instead prioritise the development of spot
market for or structured procurement of
inertia? What are the relative benefits, risks
and costs of such an approach?

MDI-C: Essential System Services
DELTA ELECTRICITY RESPONE
Delta suggests a staged development by an application of priorities: develop a working
market mechanism first that can deal with existing capabilities and serves a pricefinding role while continuing to work on understanding the capabilities of DER and other
resources that may be able to respond from the demand side to complete the two-sided
market model.
Delta strongly opposes a reliance on regulated entities providing system services
presently provided by market-facing participants. Such a reliance invites overinvestment
in regulated assets by regional monopolies, a cost that would be borne by customers for
many years. Such an approach also blurs the lines between market facing and the
regulated sector of the electricity supply industry (networks) whereby market price
outcomes can be influenced by regulated entities that are not exposed to competitive
pressures. An example is the provision of system strength (e.g. synchronous
condensers) by network businesses. Synchronous condensers are high cost pieces of
equipment that provide a limited set of system services. A new pumped hydro
generator on the other hand will provide all the same services as a synchronous
condenser, almost as a by-product of its energy storage function. Care needs to be
taken to ensure low cost and innovative solutions to managing power system security
are not crowed out by regulated investment.
In general, Delta supports a market design involving generator access standards
together with a market based mechanism to contract ESS capability that supports cost
effective solutions.
Delta supports the development of markets for inertia and other services, providing
access to those markets is not exclusive to fast-start plant, an issue addressed by the
‘‘Capacity Commitment for Security’ comment against MDI-A Question 2 on an
approach to ensure available reserve capability can be effectively accessed. Accessing
ALL available reserve capability in times of system stress will be the best way of
minimising customer costs and therefore it is important to incorporate a commitment
timeframe that encompasses all resources.
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ESB QUESTION
4. Given future uncertainties and the potential
pace of change, what level of regulatory
flexibility should AEMO and TNSPs operate
under? What are the benefits, risks, and costs
of providing greater flexibility? What level of
oversight is necessary for relevant spending?
Are there specific areas where more flexibility
should be provided or specific pre-agreed
triggers?

MDI-C: Essential System Services
DELTA ELECTRICITY RESPONE
Delta has made clear its opposition to involving regulated entities in the provision of
system services presently provided by market-facing participants. This opposition is
based on fundamental market design principles of maintaining a clear separation
between regulated and competitive portions of the industry.
Delta does not see any advantage in involving TNSP’s in a build of synchronous service
capacity that cannot be achieved by a competitive tender process. While TNSP’s
technical competence and ability to deliver such projects is undoubted, Delta’s view is
that consumers should benefit from the element of competition in their provision and
that the costs should not form part of the regulated asset base.
Less oversight is required where there is a competitive process to place some
downward pressure on costs. This saves regulatory and compliance costs and benefits
consumers.
The trigger for initiating a tender process for capacity build should be the last stage of a
process of informing the market of a growing need, both through the visibility of system
service prices and projections of supply adequacy through such existing mechanisms
as AEMO’s ISP.
As noted above, Delta has a particular concern with any proposal to broaden the
definition of transmission benefits beyond the pure economic. This runs the real risk
that projects deemed to be ‘strategic’ could be promulgated through the regulation
process without due economic assessment and at a high and long-term cost to
consumers.
The regulated assessment of major transmission projects (Regulated Investment Test –
Transmission) is based on economic modelling which is subject to potentially large
forecasting errors. Even with the best modelling, consumers wear a risk of
underperforming assets over decades that do not deliver benefits to justify the cost.
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ESB QUESTION

MDI-C: Essential System Services
DELTA ELECTRICITY RESPONE
Therefore, the RIT-T must be a rigorous economic test that always seeks to minimise
the risk that consumers might have to pay for very long-lived assets that do not deliver
net benefits over their full life.
TNSPs should face the consequences of overbuild by regular review of the
effectiveness of their asset base along the lines of writing assets down to an Optimised
Depreciated Replacement Value concept.
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5.4.

MDI-D: Scheduling and Ahead Mechanisms

MDI-D: Scheduling and Ahead Mechanisms
ESB QUESTION
DELTA ELECTRICITY RESPONE
1. The ESB is interested in stakeholder feedback Delta supports the UCS and ahead market options (Option 2) outlined in Table 5 of the
on the options for the ahead mechanisms we
consultation paper, with the following observations.
have outlined. Are there additional options?
Are the options for a UCS and UCS + ahead
Delta sees value in adopting the principles included in its rule change proposal as a
markets fit for purpose?
starting point for the development of this mechanism.
It is crucial that system services and operating reserves are procured on a competitive
bid or auction basis. A cost-recovery based approach as proposed under the UCSonly option will not support investment or provide sufficient financial incentives to
existing plant to offset the risks of exposure to very low prices in the real time market.
Delta is sceptical that trading would develop specifically under an ahead. It is very
likely that financial exposures will be managed through the existing futures market as
this is where the risk will be greatest for units committed under the mechanism.
Delta sees value in the parallel operation of a voluntary ahead market alongside a real
time market. The ability of some (fast-start) technologies to participate in both or either
market and therefore arbitrage between the two should see market prices converge to
provide risk-weighted equivalent returns to participants.
2. The ESB proposes to develop the UCS tool for
implementation. Do you support the UCS
concept? What factors and design features
should be considered for detailed
development?

Delta supports the UCS concept but considers it crucial that the mechanism not rely
on cost information for optimisation, but rather implement a pricing mechanism based
on bids provided by market participants. Where services are to be provided by
regulated entities, Delta agrees that cost-based default bids may be appropriate.
Delta sees this as one of the priority areas for development in addressing current
pressing issues in some regions. Delta would like the UCS to deal with the entire suite
of system services that have been recognised as essential but are not presently
addressed through any market mechanism, including:
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ESB QUESTION

MDI-D: Scheduling and Ahead Mechanisms
DELTA ELECTRICITY RESPONE
• operational reserve;
• ramping capability (in service units);
• inertia;
• primary frequency response;
• voltage support; and
• fast frequency response.
Work will be required to develop standards for all the essential system services that
the UCS tool is to address as well as dealing with issues that may not be region-wide,
such as more localised system strength shortfalls.

3. The difference between actual and forecast
residual demand leading up to real-time
dispatch has been far more stable in the last
decade than the difference between actual and
forecast prices ($MWh) leading up to real-time
dispatch. What do you consider the drivers of
this may be?

Prices are an output from NEMDE which has as one input forecast demand as well as
other input elements such as:
• weather-related VRE forecast output
• emergent transmission constraints/failures
• emergent generation constraints/failures
Each of these elements has their own uncertainty (probability distribution).
Delta sees it is simply mathematically inevitable that the inclusion of additional input
uncertainty will increase the potential range of outcomes for prices compared with
forecasting demand alone.
This increase in uncertainty is what gives rise to the additional risk to generators that
commit plant ahead of the time when it is required. Ultimately the additional risk
embedded in the pre-dispatch forecast will manifest as a supply bid premium to
ensure that the risk adjusted return remains acceptable or, if the risk is too great, the
plant will decommit and remove cheap power from the supply curve, leaving potential
reliability issues. Delta’s unit commitment and operating reserve mechanism will
mitigate this dynamic by providing the required certainty to capacity ahead of time.
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5.5.

MDI-E: Two-Sided Markets

ESB QUESTION
1. What do you consider are the risks and
opportunities of moving to a market with a
significantly more active demand side over
time? How can these risks be best managed?

MDI-E: Two-Sided Markets
DELTA ELECTRICITY RESPONE
A key risk in this area is the inverse of supply reliability. Where large loads are relied upon
to reduce demand in certain periods, a change in operational practice may remove the
availability of the demand response capacity. This could happen at short notice. In a
market that may become dependent on demand response to provide reliability there is a risk
that supply may become under-developed, with cost and reliability consequences for all
consumers.
To ensure that these risks do not materialise it is important that demand side and supply
side capacity is treated equally throughout the planning and dispatch processes.
Information requirements, bidding requirements, penalties, technical standards, metering
requirements, and compliance and prudential requirements should all be on an equal
footing with generation.
An example of this may be a smelter load being reduced as a demand response. To align
with requirements on generation capacity it should be notified to AEMO as available in their
10 year ESOO information gathering process, bid into MTPASA and STPASA, bid into predispatch, and dispatched from a centrally controlled process. Maximum ramp rate
standards should also apply to ensure that the effect on frequency is not beyond the control
of the system.
Similar to its response to Question 2 in MDI-C, Delta suggests a staged development by an
application of priorities that would involve developing a working market mechanism first that
can deal with existing capabilities and serves a price-finding role while continuing to work on
understanding the capabilities of additional demand response.

2. What are the barriers preventing more active
demand response and participation in a twosided market? What are the barriers to

Expectations should be realistic. The high Value of Customer Reliability (VCR), being in
excess of the Market Price Cap for energy, suggests that the category of customers willing
to actively manage their demand will be limited.
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ESB QUESTION
participating in the wholesale central dispatch
processes?

MDI-E: Two-Sided Markets
DELTA ELECTRICITY RESPONE
Besides the small number of large energy-intensive customers currently participating to
some extent in demand management, other participating customer categories may be
limited to DRE resources such as rooftop solar systems with battery storage.
Delta suspects a critical barrier arises at organisational level for demand response
providers. The primary organisational purpose on the demand side is production. This is
typically motivated through incentives across the organisation. Yielding control of that
process to a central dispatcher is likely to be a significant hurdle for what is very often a
relatively low priority cost control exercise. An incentive to invest in demand shifting
infrastructure (eg batteries) is likely to be better aligned to organisational priorities and this
should be the focus of policy in this area. This is quite likely at the household level as well.

3. Do you think any other near term
arrangements or changes to the market design
can be explored in this workstream?

Similar to its response to Question 2 in MDI-C, Delta suggests a staged development by an
application of priorities. There are significant benefits in terms of early price discovery by
achieving implementation with the available resources; ie. there is no intrinsic value in
complexity but it may emerge later if the market indicates there is value in doing so.

4. What measures should be deployed to drive
consumer participation and engagement in
two-sided market offerings, and what
consumer protection frameworks should
complement the design?

Delta believes market forces are already driving participation through the emergence of
aggregators of solar/battery services, some of which are initiatives by retailers who may
internalise the market benefits of their proprietary schemes.

5. What might principles or assessment criteria
contain to help assess whether it is timely and
appropriate to progress through to more
sophisticated levels of the arrangements?

Delta’s response to Question 3 above also applies to this question.

Delta believes consumer issues are important but that at the consumer level there should
be sufficient oversight by the ACCC and State-based regulators. This issue should be
considered beyond the scope of this stage of the reform process.

On the two-sided market design, Delta is not opposed to the principle of two-sided markets
per se but remains unconvinced as to whether there are net benefits compared to the
additional complexity and implementation costs they introduce. Delta is fully supportive of
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ESB QUESTION

MDI-E: Two-Sided Markets
DELTA ELECTRICITY RESPONE
the integration of demand-side and distributed energy resources (DER) in all markets but is
unconvinced that their integration into real-time markets on the demand side would create
demonstrable net benefits compared with their (current) integration into real-time markets
through the supply-side bids/offers. A staged approach may be to implement DM and DER
resources with the supply side bids/offers (as at present) until the additional implementation
complexity of incorporating DM and DER bids/offers on the demand side has been proven
to be outweighed by the additional benefits.
As a separate issue, there is an equity matter to be considered with demand-side bids/offers
in that their dispatchability and compliance standards should be equivalent to those
applicable to bids/offers from any other source, including scheduled generation.

6. The ESB is considering combining the DER
integration (below) and two-sided markets
workstreams, or elements thereof. Do
stakeholders have suggestions on how this
should be done?

Delta is of the view that DER is still at a conceptual stage and that integration is likely to
occur over a significantly longer time frame. While DER may become an important element
in the market it is currently in its infancy in terms of integration and adoption of uniform
technical standards. It would be a mistake to delay two-sided market development and forgo
the benefits of their implementation with the resources that are currently available.
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5.6.

MDI-F: Valuing Flexibility and Integrating DER

MDI-F: Valuing Flexibility and Integrating DER
ESB QUESTION
DELTA ELECTRICITY RESPONE
1. Have any key considerations for the
Delta views responsive DER at scale as conceptually similar to large scale generation in
incorporation of DER into the market design
the NEM. For this reason, Delta supports the application of equivalent standards of
not been covered here? For DER to participate market and technical performance and compliance to aggregated DER resources.
in markets, it needs to be responsive. How
should the Post-2025 project be thinking about Frequency control and voltage control requirements should be developed and enforced.
enabling responsive DER?
Dispatch, forecasting and transparency principles should apply across all time horizons
required for large generators. This is necessary to ensure that market planning processes
are appropriately informed, and reliability and system security is maintained from the
distribution level through to the transmission level.
Enabling responsive DER should revolve around reducing regulatory barriers to entry:
a) from the wholesale NEM point of view DER aggregators should have equal
access to the NEM as their product is equivalent to significant blocks of
dispatchable load and (curtailable) solar generation. The NER will require some
amendment as currently dispatchable load/generation is tied to specific NMI’s
whereas it may be impractical to apply the same metering standards to the
individual (often residential) sites in an aggregated DER system. The solution
also needs to satisfy AEMO that will likely want to know that a DER aggregator,
once dispatched, has actually responded.
b) a significant issue is the relationship between the DER aggregator and the
electricity retailer to a site. Third party DER aggregators’ access to sites will
depend on the willingness of the retail suppliers to accommodate them as large
retailers are likely to develop their own DER products. This is a competition
issue with both the retailer and third-party DER aggregator having legitimate
interests that will need to be addressed.
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ESB QUESTION

MDI-F: Valuing Flexibility and Integrating DER
DELTA ELECTRICITY RESPONE

2. In the next phase of the project, the ESB
proposes focusing on development of a
detailed DER market integration proposal.
What are the most important priorities for DER
market integration? We are considering
combining the DER integration and two-sided
markets workstreams, or elements thereof. Do
stakeholders have suggestions on how this
should be done?

Delta recommends not linking DER market integration with any other workstreams due to
the likelihood of delaying the other workstreams as it is Delta’s view that DER integration
will require more time.

3. How can we ensure owners of DER can
optimise the benefits of their DER assets over
time as technology and markets evolve? How
do we time reforms to manage the costs and
benefits for DER owners?

With regulatory hurdles removed, multiple DER aggregators will likely emerge with
competitive offerings and that customers will be able to exercise choice within existing
consumer protection frameworks.

The most important regulatory issues facing DER are outlined earlier in this submission. In
summary:
- the DER workstream must deal with the rooftop solar inequities as it requires
direction from COAG Energy Council (or its replacement Council) to guarantee a
solution;
- the impact of DER on the entire power system can no longer be ignored given the
operational issues now being faced by AEMO in SA on very low NEM demand
days;
- rooftop PV (households /business) should be considered as mini utilities with
obligations to be able to time shift energy use consistent with market prices or
operational requirements;
- DER needs to be able to be directed by AEMO/ distribution control centres for
system security reasons; and
- for equity reasons, DER owners but be exposed to the total cost of their
installations, not just the hardware. This includes capacity-based network charges,
installation of control systems that better integrate DER into the wider grid and pay
any causer pays charges related to the impact of DER on network and system
operations.

Timing of reforms across the entire set of Post 2025 Market Design initiatives should be
subject to rationing of resources in accordance with established priorities. It is not feasible
to deliver every regulatory project at the same time and Delta has expressed elsewhere in
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ESB QUESTION

MDI-F: Valuing Flexibility and Integrating DER
DELTA ELECTRICITY RESPONE
this submission that the current pressing market issues of system services and the
development of the UCS should be initial priorities.
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MDI-G: Transmission Access and the Coordination of Generation and Transmission
MDI-G: Transmission Access and the Coordination of Generation and Transmission
ESB QUESTION
DELTA ELECTRICITY RESPONE
While AEMO describes the 2020 ISP as an actionable roadmap for eastern Australia’s
1. The second ISP has now been released. Do
power system to optimise consumer benefits”23. Delta is not as convinced that the ISP
you have any comments on how its
represents an actionable plan as:
implementation can be made more efficient
a) the ISP cannot take into account, with sufficient notice, sovereign policy
and timely?
decisions on sensitive energy-related topics (eg. Renewable Energy Zones and
regional reserve capacity);
b) AEMO itself recognises delivery on the Plan is dependent on “Significant
market and regulatory reforms [which] will be needed to bring the right
resources into the system in a timely fashion” 24; and
c) generation investment decisions are generally in the hands of private investors
who will make their own assessment on the merits of specific projects. Their
views will not necessarily be the same as those in the ISP.
The regulatory reforms referred to in b) above are double-edged instruments – they may
promote one form of investment and at the same time they may also represent sovereign
risk for existing investments.
Delta would describe the ISP as a particularly useful compilation of data to inform
decision-making but, on its own, will not and should not in itself result in investment.

2. The cost of major transmission investment
projects is of concern. Do you have any
suggestions on how these projects can be built
for less than currently expected? Why have
costs increased so markedly? Given the rising
23
24

Delta does not believe that transmission lines are as reliable as is commonly thought. SA
had major blackouts due to almost identical circumstances where interconnector
transmission towers were brought down by high winds. This might have been considered
to be unlikely, eg. a one-in-20-year event. However, SA suffered two similar events within
a period of a couple of years. There was also the bushfire event in January 2019 that

AEMO 2020 Integrated System Plan for the NEM July 2020, Executive Summary, page 9
AEMO 2020 Integrated System Plan for the NEM July 2020, Executive Summary, page 9
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MDI-G: Transmission Access and the Coordination of Generation and Transmission
ESB QUESTION
DELTA ELECTRICITY RESPONE
costs, are there alternative approaches to
resulted in the tripping of transmission lines that significantly impacted exports from Snowy
transmission project development, design and
Hydro.
implementation which could lower the cost?
Delta is therefore sceptical of an over-reliance on interconnectors to provide regional
reliability. Clearly risk circumstances of weather events that elevate demand and
transmission coalesce to lead to high value outages. Regions will forego security of supply
if local generation is displaced by increased power flows from other regions.
Delta believes cost is less of an issue when the projects have been subjected to rigorous
economic assessment and if risk and costs are appropriately allocated. The cost portion
allocated to customers requires regulatory oversight as consumers are generally not
sophisticated (in a market sense) and cannot ‘shop elsewhere’. Transmission line costs
allocated to new generation projects have the benefit of being scrutinised by a
sophisticated market entity who can ‘shop elsewhere’.
Delta is concerned that regulated entities only have a blunted incentive to achieve value
for money on their regulated investments. Delta would suggest an approach of regularly
benchmarking the value of assets permitted in the regulated asset base, similar to an
‘Optimised Deprival Value’ approach, but with externally determined benchmark asset
values. Network Service Providers subject to this approach will have a sharper incentive to
control costs of new assets to prevent asset write-offs.
Delta has a particular concern with any proposal to broaden the definition of transmission
benefits beyond the pure economic. This runs the real risk that projects deemed to be
‘strategic’ could be promulgated through the regulated process without due economic
assessment and at a high and long-term cost to consumers.
The regulated assessment of major transmission projects (Regulated Investment Test –
Transmission) is based on economic modelling which is subject to large forecasting errors.
Even with the best modelling, consumers wear a risk of underperforming assets over
decades that do not deliver benefits to justify the cost. Therefore, the RIT-T must be a
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ESB QUESTION

MDI-G: Transmission Access and the Coordination of Generation and Transmission
DELTA ELECTRICITY RESPONE
rigorous economic test that always seeks to minimise the risk that consumers might have
to pay for very long-lived assets that do not deliver net benefits over their full life.

3. The development of REZs is important for the
transition underway in the NEM. Do you have
any suggestions on how large-scale priority
REZs can be more efficiently developed and
connect into the network?

What may be helpful to potential investors is greater certainty in their connection charges
and the likelihood of constraints, given that a REZ will concentrate in one transmission
area where solar generation that will be highly correlated. Ultimately for efficient
investment, solar/wind must be exposed to the costs of network enhancement directly
attributable a locational decision. This is not an easy task but if a renewable energy zone
is defined such that an amount of network capacity can be provided for a quantified cost
then each new renewable generator should have to pay for its share of the extra capacity
provided.
State program funding to the TNSP, which uses those funds to strengthen the local
network so that the TNSP can ‘guarantee’ important parameters such as connection costs,
Marginal Loss Factors and constraints would represent important de-risking for new VRE
proposals. There should be economies in the technical studies required for this as all the
new VRE proposals are more-or-less at the same network location.
Delta’s comments regarding the RIT-T in Question 2 above also apply here.

4. NERA Economic Consulting’s modelling of the
benefits of introducing transmission access
reform in the NEM has been published. What
do you think about the modelling and
assumptions used? What does this suggest
about how fit-for-purpose the current access
regime is? If you are unsure of the merits of
locational marginal pricing and FTRs, what
other suggestions would you make about how

The NERA proposal refers to ‘Nodal Pricing’ where, within a region, a different spot price
will be determined for each transmission node based on its MLF (referred to the Region’s
reference Node) and any intra-regional transmission constraints.
The result for NSW could be, for example, 84 spot prices, one for each of 84 transmission
nodes (there are 84 transmission nodes of 132kV or higher for which AEMO publishes a
‘Load’ MLF).
Delta suspects the modelling assumes perfect frictionless financial markets. However,
Delta’s experience is that in a large region such as NSW with a single spot price applying
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MDI-G: Transmission Access and the Coordination of Generation and Transmission
ESB QUESTION
DELTA ELECTRICITY RESPONE
risks of congestion might be managed by
there are frequently periods where there is limited to no liquidity in the contract markets.
generators?
Nodal pricing would likely mean the current contract liquidity would likely be close to zero
for most nodes.
Although Delta is wary of the potential for and incentives for overinvestment in
transmission capacity, Delta’s position is that building out constraints, subject to rigorous
benefits testing, is the least worst solution. The question is who should pay for the
investment.
In the interim, auctioning FTRs over existing transmission capacity could be a valuable
price (or value) finding initiative to inform the investment decision, so long as existing
generators are allocated rights equivalent to their existing access.
A causer-pays approach should apply to network investments to relieve constraints
caused by high VRE build and that those connection costs would be the most effective
locational signal because the locational signal from nodal pricing alone is a good signal of
the value of an extra MW but will not capture the step change that occurs when a new
200MW facility is built.

5. The AEMC has released an updated technical
specification paper on the transmission access
reform model, alongside this report. The
updated proposal provides additional
information on the options regarding the
design of the instruments, pricing, and trading.
How well do you think the proposal would
address the identified challenges?

Delta is disappointed that this AEMC paper focussed on inter-regional FTRs. Interregional price risk management is not a current issue. Besides accessing the SRA’s,
NEM market participants can construct inter-regional price risk products by accessing the
relatively liquid regional energy contract markets, including the OTC market. The focus on
inter-regional FTR’s meant this paper missed the opportunity to address the more
pressing concern of dealing with intra-regional constraints caused by high VRE.

6. What are stakeholder views on the current
suite of locational investment signals? The

Following from Delta’s response to Questions 4 and 5 above, a more relevant locational
investment signal would be, for each node, indicative connection costs for a VRE facility of
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MDI-G: Transmission Access and the Coordination of Generation and Transmission
ESB QUESTION
DELTA ELECTRICITY RESPONE
ESB welcomes stakeholder views on
capacities that are actually likely to be built eg 100, 200 or 300 MW such costs determined
alternative solutions to address the need for
on the basis that the likelihood of constraints is built out to some new established reliability
improved locational signalling for generators.
standard.
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6. Attachment 1 - Role Of Coal Fired Generators
Coal fired generators currently supply over 60% of NEM energy and are the principle source
of system security services such as frequency and voltage control. In light of increasing VRE
to meet greenhouse gas (GHG) abatement targets, the Energy Security Board (ESB) has
identified five high-level outcomes to ensure consumer confidence in Australia’s energy
system (Figure 1).
Figure 1 – ESB Strategic Plan outcomes

Coal fired power stations will support GHG abatement and energy affordability by continuing
to supply the lowest cost fully dispatchable energy, providing the services critical to ensuring a
reliable supply of energy to consumers, and through investment in projects that directly reduce
GHG emissions. The following explains in more detail the critical role coal fired power stations
will play as VRE increases.
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Energy Production and Affordability
AEMO, in its 2020 Integrated System Plan, projects coal-fired generation will remain a
sizeable portion of electricity generation over the next decade under a central case based on
current energy policy settings (figure 2). This projection assumes revenues will be sufficient to
support financially viable operation through to their current technical life.
Figure 2 – AEMO ISP Central Case Generation Projection

Source: AEMO 2020 ISP

In 2018 ARENA published a report on dispatchable renewable options. Figure 3 is an extract
form the report that compares the cost of various options to firm VRE to provide 24-hour
dispatchability. These estimates do not include the cost of power system security services or
the cost of curtailment and marginal loss factors. The lowest cost option, apart from fuel
limited biomass co-firing, is $135/MWh for large scale solar PV plus pumped hydro energy
storage.
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Figure 3 – Estimates of dispatchable renewable energy (excludes cost of system support services)

Note: LCOE assume a WACC of 6.5%. Wind/solar energy cost assumption is $65/MWh.

Existing coal fired generation’s marginal and average costs are well below that of gas fired
generation and dispatchable renewable energy as reported by ARENA. Affordability will be
enhanced by ensuring coal fired generation is not forced into early closure. Longer term
affordability will be enhanced will appropriate and cost competitive coal plant life extensions.

System Security and Reliability
Wind and solar farms provide limited system security services. Some additional services can
be provided if ancillary equipment is installed. Existing conventional plant can provide all
essential system service at a relatively low cost. These include:
1. frequency control:
• MW response to small supply/demand imbalance and VRE output changes; and
• Major MW response to a loss of a power system element – contingency ancillary
service spot market.
2. voltage control:
• adjusting voltage profiles across the networks (no market for thermal generator
capability); and
• managing low system voltages at time of high rooftop solar PV to avoid having to
switch out transmission lines or installing new static reactive plant (no market for
thermal generator capability).
3. inertia:
• ensures rate of change of frequency does not exceed limits (transmission network
owners have obligation to provide inertia to satisfy AEMO’s requirements).
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4. system strength:
• system strength is one determinant of how well the power system can return to
normal operation following a disturbance or fault. Traditionally a highly
interconnected network with large synchronous generators has ensured system
strength.
5. ramp rate:
• highly flexible dispatch that responds to very large changes in VRE over relatively
short timeframes (no market currently).
6. operating reserve
• in-service dispatchable capacity that covers a credible loss of generation or load;
and
• to cover extended periods of low wind and solar generation (no market currently).
Frequency control services can be offered into the ancillary services spot markets. There are
eight markets in all for MW raise and lower services with different response times. The total
value of the frequency control ancillary service markets is $200m/annum. There is no
secondary derivative ancillary service market for hedging which means new investment in
frequency control equipment would have to be on a merchant basis.
Coal fired generators provide most of their voltage control capability for free under the
mandatory requirement of connection. Voltage control services are necessary for network
control and the transmission businesses typical invest in voltage control equipment which is
included in their regulated asset base.
There are currently no market arrangements for the supply of inertia, ramp rate capability,
operating reserve or system strength.

Description of Power System Security and Reliability
Security
The power system is secure when it operates within defined technical limits, even when a
major power system element (generator, load or transmission) disconnects from the system
causing fluctuations in frequency and voltage.
Without adequate frequency response (fast change in MW output) supplied from dispatchable
generators, frequency could move beyond normal operating bounds, risking power system
collapse. Dispatchable thermal generators (together with inservice hydro units) are the
primary source of frequency control. With a major event like the the loss of a heavily loaded
interconnector, the minimum response time is six seconds.
The variability of wind and solar is now creating a greater call on frequency response from
coal fired power stations. This has manifested itself in constant small MW changes (e.g. +/20MW) for those thermal generators selected to frequency control. This type of frequency
control does translate to increased maintenance costs from boiler stress (e.g. tube leaks) and
throttle valve wear. Accordingly, most coal fired generators have set a frequency response
dead band to reduce wear and tear. AEMO is only now looking at increasing the amount of
frequency control services required, which will increase ancillary service prices and elicit
increased supply.
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A characteristic of conventional generators is inertia, which is resistance to a change in
frequency due to their large spinning mass. Inertia reduces the rate of change of frequency
post an event, allowing time for the delivery of replacement MWs in the case of a unit trip, or
reduced loading for a loss of load. Without adequate inertia in the power system provided by
the coal fired generators, changes in system frequency could be too fast to control, placing the
power system at risk. Batteries can provide ‘synthetic inertia’ with their very fast MW response
(less on 0.2 seconds), but are limited by their MW size and storage capacity.
As the amount of wind and solar increases so too does the size of MW swings in their
collective output. Figure 4 shows an example from SA when wind and solar output decreased
by 1000MW in the space of a few hours, as demand increased by 400MW. Currently there is
generally sufficient ramp rate capability in the system but as the amount of wind and solar
generation increases, the requirement for ramp rate capability from in-service dispatchable
plant will increase. Coal fired generation is well placed to provide ramp rate services, as gas
peaking plant is often on standby with a 10 to 15-minute start time.

1400MW
change

Figure 4 – Example of a typical SA high wind change day (wind + solar MW decrease)
One of the reasons for the SA blackout in 2016 was the tripping of wind generators due to
voltage fluctuations. Large voltage fluctuations can occur with the trip of a transmission line or
when there is a fault in the network. Coal fired generators are better able to withstand
changes in system voltage and provide low cost voltage control at their connection points. The
generator itself can inject or absorb reactive power to control voltage and the generator
transformer will have a range of windings taps that can be remotely selected to change grid
voltage. Without this service, the networks would need to install high cost replacement
equipment to ensure voltage is controlled within technical limits, which would be an additional
cost borne by consumers.
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Reliability
A reliable power system has enough generating capacity and demand response to supply
customer needs. A consequence of an unreliable power system is interruption to supply.
Before VRE, reliability of the power system was maintained by carrying sufficient spinning
reserve to cover generator trips and by having standby reserve such as hydro and gas plant to
cover an extended unplanned thermal generator outage. Demand response, like the planned
interrupting of an aluminium smelter potline, can help maintain reliability but only for a limited
time.
Figure 5 presents the relationship between reliability and security requirements as time
continuum.
Figure 5 – Time horizons for power system security and reliability response.

Source: CAPEOTWAY Associates presentation to Delta Electricity 2 May 2019

In a standalone power system like NEM (i.e. not interconnected to another country), there
needs to be sufficient ‘firm’ capacity to supply customers when VRE is at a minimum (zero
MW for solar and ~5% of total wind capacity). This firm capacity must also take account of
unplanned generator outages and be dispatchable given the variability of wind and solar. As
seen in other electricity markets with high levels of VRE, high VRE penetration corresponds to
spot price volatility (occasional very low prices) and low average prices. An energy only
market model, which relies on a supply curve of increasing marginal costs to provide
investment signals, is not well suited to an energy policy which separately incentivises
investment in zero marginal cost generating capacity.
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The early retirement of Northern power station is an example of the impact of VRE. Northern
closed due to insufficient market returns in a region of high VRE, even though it provided
critical power system security and reliability services. Post closure, AEMO is regularly
intervening in the market to maintain system security at a cost of ~$34m/annum25 for
interventions and another $30m/annum26 for the reserve trader. With the closure of Northern
power station, EnergyConnect is now deemed economic and is likely to go ahead at a cost of
$2.5b, and ElectraNet has committed around $80m in inertia services. The high levels of VRE
in SA is only possible with the interconnection to VIC and consistent AEMO intervention.

25
26

Load shedding in Victoria on 24 and 25 January 2019. AEMO April 2019.
AEMC Investigations into direction mechanisms, April 2019.
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7. Attachment 2 - Essential System Services Defined
Essential System Services or ESS have been defined differently in different recent
publications and, indeed, the ESB has explicitly kept open the possibility that additional
services may be defined as Essential System Services in the future, an approach that Delta
Electricity endorses:
“This work to define the necessary capabilities and characteristics for new services, and to
consider options about how best to procure these services, is vital for the system to be both
secure and affordable. It will set foundations for the future NEM. Effective market signals
are needed to achieve short term operational goals and support longer term investment
decisions to deliver a secure system and drive down costs to consumers.” 27
What is clear, though, is that present inverter-based generation technology as used at current
installations of Wind, Solar PV, Distributed Solar PV, Battery Energy Storage Systems (BESS)
and Flywheel energy storage systems are not capable of producing many of the ESS:
“As more renewables come into the system, providing lower cost energy, there is a need
to update how other essential services are provided. These essential services keep the
system in a secure and reliable operating state and become increasingly important as
older thermal generators retire. Many of the attributes and capabilities provided
intrinsically by the ageing thermal generation fleet are not intrinsic to inverter based
renewable technologies and must be sourced and procured by other means.” 28
Some of the ESS are based on mechanical aspects of an electricity supply system such as
inertia and stored kinetic energy. The section following headed ‘The Maths of Inertia’, is
excerpted from Delta Electricity’s Rule Change Proposal to the AEMC ‘Capacity Commitment
Mechanism for Operational Reserve and Other System Security Services’29. In it there is an
explanation why inertia is an important property of any electricity supply system and why
current inverter-based technologies do not provide it.
Other system services are related to voltage control and system strength, being the property
of being able to ensure the power system can maintain and control a stable voltage waveform
during normal operation and following a disturbance”. Present inverter-based technologies
typically use a type of control system called ‘phase-locked loop’ to generate a voltage
waveform. This type of control system obtains its frequency signal from the local system in
order for the inverter system to generate a voltage waveform to match with it. If there is a
departure in the local network from nominal voltage and frequency conditions, this can lead to
the inverter-based generator effectively creating an unstable positive feedback loop that may
exacerbate the local disturbance. For this reason such inverter-based systems are usually
designed to ‘trip’ on detection of a frequency outside a narrow band from nominal.
Delta acknowledges that technological advances are likely over time to broaden the range of
services that inverter-based generation can provide.

27

Post 2025 Market Design Consultation Paper September 2020 – page 9
Post 2025 Market Design Consultation Paper September 2020 – page 9
29
https://www.aemc.gov.au/rule-changes/capacity-commitment-mechanism-system-security-and-reliability-services
28
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A LIST OF ESSENTIAL SYSTEM SERVICES
AEMO, in its April 2020 Renewable Integration Study: Stage 1 report, refers to the following
as Essential System services in different contexts:
•
•
•
•
•

inertia, system strength, and ramping requirements30;
inertia, system strength, minimum synchronous units, operating reserves, and
flexibility31;
system flexibility, frequency, and voltage management32;
inertia, frequency control ancillary services (FCAS), system strength, voltage control, or
flexibility33; and
inertia, system strength, and operating reserve34.

Delta referred to the following list with explanation excepted from Delta Electricity’s Rule
Change Proposal to the AEMC ‘Capacity Commitment Mechanism for Operational Reserve
and Other System Security Services’35.
Synchronous generators, particularly large slow-start thermal generators, provide a range of
system services, referred to in this proposal as SSRS, including:
• operational reserve;
• frequency control (other than current FCAS market services);
• inertia;
• voltage control;
• high ramping capability*; and
• system strength.
* Note: the contribution that committed slow-start thermal generators contribute to power system security through their ramp rate
capabilities are of higher value than fast start gas fired peaking plant which need to restart before ramping can be provided .

These system services are not typically provided by asynchronous generators. The services
above are broadly in line with the ESB’s identification of Essential System Services including:
•
•
•

“operational reserves to ensure adequate flexible dispatchable reserves are available to
manage variations in the supply and demand over a number of dispatch periods”;
“additional services for frequency management, particularly synchronous inertia to resist
frequency changes that would be too fast for frequency control services and protection
schemes to operate”; and
“system strength to ensure the power system can maintain and control a stable voltage
waveform during normal operation and following a disturbance”.36

30

https://www.aemo.com.au/-/media/files/major-publications/ris/2020/renewable-integration-study-stage-1.pdf
Tables 1 and 5
31
https://www.aemo.com.au/-/media/files/major-publications/ris/2020/renewable-integration-study-stage-1.pdf
Tables 1 and 5
32
https://www.aemo.com.au/-/media/files/major-publications/ris/2020/renewable-integration-study-stage-1.pdf
Page 13
33
https://www.aemo.com.au/-/media/files/major-publications/ris/2020/renewable-integration-study-stage-1.pdf
Page 19
34
https://www.aemo.com.au/-/media/files/major-publications/ris/2020/renewable-integration-study-stage-1.pdf
Page 20
35
https://www.aemc.gov.au/rule-changes/capacity-commitment-mechanism-system-security-and-reliability-services
36
COAG ESB ‘System Services and Ahead Markets’ Paper, Executive Summary.
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THE MATHS OF INERTIA37
Kinetic Energy refresher
KE is the Kinetic Energy or Stored Energy of a Rotating Mass:
𝐽𝜔2
𝐾𝐸 =
2
KE is in MW-s or MJoules for transmission power system analysis
J is the Moment of Inertia of the Mass (larger mass=larger J)
ω is the rotational Speed of the Rotating Mass in radians/sec
System Inertia is defined as the stored rotating energy, KE, in the system
Inertia Constant of a Unit or System
Define an Inertia constant, H, in units of MWs/MVA as
𝐽𝜔2
𝐻=
2 × 𝑀𝑉𝐴
H is proportional to the kinetic energy of the unit or system.
Benefit of Inertia
For a loss of P MW of load or generation, the rate of change of frequency,

𝑑𝑓
𝑑𝑡

, is given by:

𝑑𝑓 𝛥𝑃
=
𝑑𝑡 2𝐻
Accordingly, following a System loss of P MW, the higher the System Inertia, H (assuming no
frequency response e.g. from opening turbine throttle valves) the longer it takes to reach a
new steady state operating frequency.
Where does Inertia come from?
•
•

•
•
•

As the mass of the rotating system increases, the Moment of Inertia (J) increases;
Directly connected synchronous generators, contribute directly to System Inertia.
Slow-start thermal generators are typically two-pole machines, meaning that they spin at
3000RPM, with a rotating mass of around 240 tonne comprising the generator rotor and
typically the four turbine rotors of the two low pressure, the intermediate pressure and the
high pressure stages together with the couplings to link all these turbo-generator rotor
elements together;
Compared to a 660MW-class steam turbo-generator, a typical 30 or 60MVA synchronous
condenser can provide the spinning mass of a much smaller two-pole electrical rotor but
no turbine mass;
Modern inverter-based Generator technologies such as Solar PV or Wind Turbine
generators which decouple the prime mover from the electrical generator will not
necessarily contribute directly to System Inertia; and
Under a high VRE Scenario, significant volumes of new generation are unlikely to
contribute to System Inertia.

37

Refer: Antony Johnson National Grid: “Grid Code Frequency Response Working Group - System Inertia”,
Sandeep Sadanandan “System Technical Performance Power System Optimization with an Inertia Study on the IEEE 30Bus Test System”
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8. Attachment 3 - Impact On The NEM Of High Levels Of Solar PV
The following background material on the impact of increasing high levels of Solar PV VRE on
the NEM is excerpted from Delta Eectricity’s NEM Rule Change Request ‘New 30-minute
FCAS Raise and Lower Services’ available on the AEMC website.
Delta believes that not enough attention has been placed on considering the consequences of
the total solar profile, that is the aggregate of the output from large-scale solar farms that are
registered with AEMO as well as the many small-scale rooftop solar PV systems that are
embedded in the regional demand profile and the Rate Of Change (ROC) of this profile as it
ramps up and down each day. Overlaying a forecast change in wind generation output could
further exacerbate the requirement for a ramping service.
The aggregate solar ROC can currently exceed 1300MW per half-hour and sustains high
levels >800MW per half-hour for 4 consecutive half-hour periods. These solar ROCs impose a
requirement from the NEM’s dispatchable generation to accommodate the solar profile.
Figure 1 below shows the NEM solar profile for a recent 3-day period and the ROC, in
MW/hour on a moving half-hourly average rate over the day (data source: Neomobile)
Figure 1. Rate of Change of NEM Solar Generation profile

Source: Neomobile, unitary MLFs assumed

Using AEMO’s 2019 SOO information for ‘Central’ scenario growth in both rooftop PV and
solar farm capacity these traces are scaled up to illustrate the aggregate solar generation
profile for similar weather conditions in 5 years’ time (figure 2).
There continues to be substantial growth in the installation of both large-scale solar farms and
in rooftop PV systems. Figures 2 and 3 illustrate the scenarios for the same days in 2024-25
under similar weather conditions and including the committed capacity of new solar farms and
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the projected installed capacity of rooftop PV under the “Central” and “Fast Change” scenarios
respectively from the 2019 SOO.
Figure 2: est. Rate of Change of NEM Solar Generation profile 2024/25, ESOO Rooftop Solar
Central case

Figure 3: est. Rate of Change of NEM Solar Generation profile 2024/25, ESOO Rooftop Solar
Fast change case
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Table 1 below summarises the maximum rate of change and the total amount of ramping of
the solar profiles in Figures 1, 2 and 3 above.
As noted above it is the balance of the NEM generating portfolio, in particular the fleet of
committed scheduled generators that are required to accommodate the total solar profile. In
effect, scheduled fully dispatchable generators, need to provide the inverse of the solar profile,
as well as dealing with:
•
•
•

wind generation variability;
coincident changes in the pattern of underlying consumption of electricity; and
any contingency events such as load shedding, generator trips or interconnector failure.

Table 1: NEM Total Solar Profile Ramping Summary
Maximum ROC, MW/halfhour
Scenario
1328
2019/20 Actual
2090
2024/25 - Central
2024/25 - Fast
2370
Change

Total
Ramping,
MW
8425
12212
14908

Noting that the NER requires each thermal generating unit must provide a minimum
3MW/minute ramp rate, fully dispatchable plant typically is technically capable of substantially
greater ramp rates, albeit at potentially greater operating costs.
For example (ignoring interconnectors between regions) if 50 generating units were in service
in the NEM then AEMO has available to it 50*3MW/min = 150 MW per minute (4500MW/halfhour) of standard ramping capacity. However, the total quantity of MW capacity provided
under the current FCAS services is in the order of 30 MW per unit, or 1500MW total in this 50unit example. This is clearly well below the required level of total ramping indicated in Table
1.
At the present time, the inverse solar profile is being achieved by fully dispatchable
generators, not through the FCAS services alone but also through the energy dispatch
process with scheduled generators providing additional capacity in response to energy price
signals.
Regional ramping capacity may be insufficient to cope with high and sustained (e.g. over an
hour) rates of change due to volatility in regional VRE output or, conversely, if there was a
reduced number of fully dispatchable units in service in a region then the standard ramp rate
may not be sufficient if the spot price for energy alone does not drive a faster generator
response due to the generators’ bids.
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