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1. Executive Summary 

Stanwell welcomes the opportunity to comment on the Issues Paper for the 
Energy Security Board’s Post 2025 Market Design. This reform work presents a 
timely reassessment of community and industry expectations of security, 
reliability and affordability and how they can be achieved within the energy 
transition.  

Market reform is a complex process and will be further complicated by the 
changes currently underway in the market as well as the anticipated pace of 
change ahead. Stanwell is concerned that the approach and timing of the 2025 
project may compromise efficient outcomes.  

The Energy Security Board needs to clarify the objectives of the reform beyond 
the National Electricity Objective, and not allow a firm commencement date of 
2025 favour short-term affordability over long-term efficiency. Rather, the reform 
process can deliver a roadmap for the future frameworks, recognising that some 
designs may be transitionary and need to evolve based on the changing nature 
of the power system. This may also assist in refining the proposed assessment 
framework, with the objectives outlining the relative acceptability of certain trade-
offs in the designs beyond general market principles.  

A holistic reform process is also predicated on the appropriate timing of 
individual components and how they are embedded within the reform package. 
Stanwell is concerned that the Energy Security Board (ESB) will be developing 
design options in parallel or prior to critical work that needs to inform the design:  

 A notable example is the Australian Energy Market Operator’s (AEMO’s) 
Renewable Integration Study which is working to understand the technical 
limits of the future power system. This needs assessment is a definitive 
input into determining the structure and appropriateness of any designs.  

 Conversely, the Australian Energy Market Commission’s (AEMC’s) 
Coordination of Generation and Transmission Investment reform should 
ideally commence after the ESB has identified designs that will deliver 
security and reliability. Instead, it will dictate certain market design 
components, restricting the efficiency of the 2025 project.  

This disjointed approach also limits the ability for stakeholders to consult on the 
entire reform package.  

The five areas that have been identified as key challenges need to be 
reassessed to unbundle the core challenges and broaden the focus from 
solution-mode. Stanwell views several of the challenges more as desired 

characteristics of the future market. The challenge is more how to achieve them 
efficiently, have sufficient transitionary measures and a market that is robust and 
flexible to future change. Nevertheless, the five areas are important, and 
Stanwell encourages the ESB to consider: 

 Differentiating the ways consumers can engage with the market as these 
can have different impacts on retail and wholesale markets as well as 
system operations. 

 Issues of equity and pricing also need to consider the implications of any 
potential technical limits that may restrict consumer choice.  

 The role and nature of pricing in the market must be addressed before 
consideration of long-term investment signals.  

 The work program for the integration of Distributed Energy Resources 
(DER) needs greater transparency and coordination, as well as refined 
objectives. A focus on market solutions alone does not adequately address 
the integration challenge and unduly relies on the willingness of consumers 
to participate.  

 The variability and unpredictability of Variable Renewable Energy (VRE) can 
be accommodated within the current frameworks and alone does not justify 
the complexity and inflexibility of a day-ahead market.  

The separation of work into five packages will potentially limit the creativity given 
the interactions between them. For example, the efficient and effective 
integration of DER could be achieved by considering a fully symmetric market 
where at times demand follows supply, and this would assist in addressing the 
variability of supply. 

The NEM framework has been very successful to date and Stanwell does not 
believe that a radical market reform may be required, at least in the short-term. 
The ESB needs to be clear on the problems it is trying to solve rather than allow 
solutions to define the challenges. The ESB should consider: 

 How the current market design is working, which aspects may need 
modification, and how they will perform as the system changes; 

 Based on this assessment, perform adaptations as required for 2025; and 

 Determine if there are trigger points for when aspects of the current market 
may not be effective and require a redesign.  

Stanwell welcomes the opportunity to further discuss this submission. Please 
contact Dr Alison Demaria on (07) 3228 4588 or alison.demaria@stanwell.com. 
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2. Context 

The National Electricity Market (NEM) is transitioning from a system with a 
passive demand side and large, centralised, synchronous, scheduled supply 
side to a system that is more distributed, two-sided, with increased variability and 
less synchronised generation. The challenges of the former dynamic are simpler 
than the challenges of the latter, requiring an informed, thorough consideration of 
the market frameworks and how they may need to evolve.  

The NEM design overall has been good, delivering security and reliability over 
the years. Recently some localised system security issues have emerged, and 
these have all been largely dealt with within the current framework, albeit 
perhaps not reflective of an efficient longer-term approach.  

While Stanwell does not agree that many of the apparent challenges necessarily 
reflect fundamental deficiencies in the current NEM frameworks, it agrees that 
the frameworks may need to be modified or expanded to deliver secure, reliable 
and affordable energy into the future. Furthermore, given questions of efficiency 
and affordability have been prominent, it is opportune to reassess what 
community and industry expectations are for the future NEM.  

The transition to greater proportions of Variable Renewable Energy (VRE) will 
continue, as will levels of Distributed Energy Resources (DER) and non-
traditional technologies such as storage. This changing landscape will affect the 
underlying operational characteristics1 of the power system as summarised in 
Figure 1.  

 

Figure 1 Qualitative summary of how the changing landscape impacts 
security and reliability 

                                                           
 

1 These are defined as per AEMO’s Power System Technical Requirements Report 

This provides a very high-level assessment of how these three main changes in 
aggregate will contribute to the system need (blue) of each power system 
technical requirement and their capability (red) to provide related services under 
the current frameworks. For example, VRE, non-traditional storage such as 
batteries and DER do not provide inertia but the increased penetration of these 
technologies increases the overall system need for inertia.  

This illustrates the need to consider design changes within the ESB 2025 reform 
to facilitate appropriate investment signals that will deliver secure and reliable 
energy within this changing landscape.  

Stanwell’s submission provides an overview of the ESB 2025 process with a 
more detailed consideration provided in Appendix 1, before discussing the five 
identified challenges.  

 

3. The ESB 2025 Process 

Stanwell’s comments on the overall process consider: 

 Timing, consultation and interaction with other key initiatives; 

 Objectives of the 2025 market reform process; 

 Scope of the 2025 market reform process; 

 Learnings from overseas markets;  

 Scenarios and modelling process; and 

 Assessment framework.  

 

3.1. Timing, consultation and interaction with other 
initiatives 

Market reform is a complex task and requires time to develop, test and 
implement changes. This is complicated by the fact that the process is against a 
backdrop of numerous initiatives and reforms already underway. The Issues 
Paper, while listing the related initiatives, needs to unpack exactly how these are 
related, whether they complement each other, and how particular studies will 
input into the ESB process. 
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Specifically, Stanwell would appreciate clarification on the interaction and timing 
of the following key initiatives: 

AEMO’s Renewable Integration 
Study (RIS) 

Expected to provide key insight into the challenges the power 
system will face and inform technical limits and requirements.  

Rocky Mountain Institute (RMI) 
ESB DER program 

 How does this relate to the other work underway by AEMO, 
AEMC, the Energy Networks Australia and others? 

 Require transparency of how this is embedded within the 
ESB project. 

AEMC’s Coordination of 
Generation and Transmission 
Investment (COGATI) 

Transparency in the trade-offs in this process proceeding in 
parallel to the ESB process. 

 

Assuming that other initiatives proceed as anticipated, the timing relative to the 
development of design options as indicated in Figure 2Figure 1 is not ideal.    

 

 

Figure 2 Summary of timing of key inputs relative to development of 
design options 

Key inputs into the ESB reform process are being delivered either in parallel or 
after the development and consultation of the 2025 design options. In the case of 
COGATI, the outcomes may limit the ESB’s market design choices.  

Stanwell appreciates that the ESB has oversight of these processes however; 
the lack of coordination in the timing of the various initiatives prohibits a holistic 
reform. It also reduces the ability of stakeholders to contribute meaningfully as 
consultation is not on the entire reform package but rather disparate processes.    

Stanwell’s preferred approach would be for the ESB to coordinate the broad 
scope of work that will be undertaken by various entities, in a manner that makes 
sense to the reform process as sketched in Figure 3 below. 

 

 

Figure 3 Suggested high-level approach to the reform process 

 

3.2. Objectives 

The ESB needs to be clearer in defining the objectives of the post-2025 project 
before questions on methodology, scenarios and assessment frameworks can 
be adequately addressed.    

The National Electricity Objective (NEO) will always be the underlying objective 
of the NEM; however, it itself is not a market reform objective. Market reform 
objective(s) must have specific social, environmental, technological or 
economical outcomes.  
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This has been evident in international market reforms where clear outcomes 
have influenced the design process. For example, the series of market reform 
directives in the European Union (EU): 

 The reform originated around strong greenhouse gas emissions targets and 
subsequent need to accelerate the deployment of renewable generation2; 

 More recently, economic objectives influenced the integration of individual 
member markets with efficient facilitation of cross-border trade expected to 
increase competition and drive down prices, the latter being a driver for 
implementing Day-Ahead Markets (DAMs); and  

 While bound by the EU market design directive, individual EU countries 
tailor their reforms to the requirements specific to their systems.  

The NEM market reform process must have objectives that are borne from the 
rationale for reform, reflecting the long-term NEM vision.  

 

3.3. Scope 

Stanwell’s most immediate concern for the project scope is the focus on the year 
2025. The Issues Paper confirms that it is the expectation that any design 
changes will be implemented prior to 2025, such that any new market design 
would be operational by 2025.  

While Stanwell understands the merits of a target start date, it is unclear how this 
will be considered in the project scope so as not to compromise longer-term 
efficiency. As with any exercise, an outlook to 2025, 2030, 2040 etcetera may 
yield different design preferences as they differently balance short and long-term 
expectations and plant technology mix. Solutions focused on 2025 will not be 
efficient long-term. 

Stanwell recommends that the ESB consider 2025 as the starting point of a 
potential range of transitionary solutions that have a clear evolution as the power 
system evolves. Longer-term assessments of the NEM will elucidate trigger 
points of when particular design options are more efficient and would provide 
clear investment and planning signals. AEMO’s Renewable Integration Study is 

                                                           
 

2 The EU decided that radical market reforms were not necessary to meet the targets provided there was general 
acceptance that a level of subsidies was required for renewable generation.  

likely to provide useful guidance in this respect. This is discussed further in 
Section 3.5.  

Overarching questions  

The ESB needs to address some key questions upfront that will influence the 
overall scope: 

 Expectations on short-term affordability versus long-term efficiency.  

 Community appetite for load shedding and the current reliability standard.  

 What level of price volatility is acceptable? Is scarcity pricing acceptable? 

 Understanding of who is best placed to bear the risks of investment at both 
the distribution and transmission level.  

 What role, if any, does government want to play in the market both during 
the reform process and ongoing? This clarification would provide 
participants with appropriate visibility to manage risks accordingly.    

 

Figure 4 Gap between wholesale electricity market revenues and total 
generation costs, 2010-173 

                                                           
 

3 IEA, Commentary: How will the electricity market of the future work?, Available at: 
https://www.iea.org/newsroom/news/2018/december/how-will-the-electricity-market-of-the-future-work.html   
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The role of price in energy markets was touched upon in the Issues Paper and 
needs exploring to properly define the project scope. Reference to the record 
high wholesale prices in some jurisdictions implied that this is an issue4. Figure 4 
illustrates the gap between wholesale electricity market revenues and total 
generation costs for the EU, United States (US) and Australia over the period 
2010-2017. In the EU and US generators have relied on other revenue such as 
government subsidies to meet their generation costs. In Australia, wholesale 
prices have increased to cover greater shares of the total costs of generation, 
thereby offsetting the impact of the increased share of renewables.  

This is the role of scarcity pricing, and the fact that wholesale prices have 
increased is reflective of the key investment signal of the energy market. Given 
this, the ESB needs to be clear about what price signals are acceptable in the 
2025 project as it will potentially restrict the scope of potential design options.   

Equally critical to this process is understanding the trade-off between short-term 
affordability and long-term efficiency. Stanwell acknowledges the difficulty of this 
but believes it is imperative to any good market reform process. While 
community expectations may be that energy prices go down, the longer-term 
objectives of this project, particularly with respect to the integration of DER, may 
require initial investment.  

Assessment of efficacy of current frameworks 

To inform the scope, the ESB should perform an assessment of the current 
market frameworks to understand what works well, what works but may not be 
efficient and what requires consideration against the reform objectives.  

For example, NEM features such as dispatch frequency, negative pricing and co-
optimisation of energy and ancillary services are cited as design elements of 
future markets internationally.5 The market design process should consider the 
design aspects that will remain efficient in 2025 and include them in the baseline 
model.  

In the assessment, the ESB should also challenge whether the underlying 
assumptions in the Rules will remain valid. Operating standards, while based on 
the physical characteristics of the system, represent a technical solution rather 
than a firm technical need which is discussed further in Appendix 1.  

                                                           
 

4 ESB, Issues Paper p.6 
5 National Renewable Energy Laboratory (NREL): 21st Century Power Partnership, Market Evolution: Wholesale 
Electricity Market Designs for 21st Century Power Systems. 

3.4. Learning from overseas markets 

Stanwell suggests that rather than a comprehensive review of overseas markets, 
it would be more instructive for the ESB to conduct targeted reviews on key 
areas, particularly technology-based assessments which are more directly 
transferrable. For example, AEMO employed this approach in understanding 
frequency control markets internationally,6 and its study on the Fast Frequency 
Response (FFR) capabilities of different technologies7 predicated National Grid’s 
FFR trials which will provide valuable learning. The ESB should utilise AEMO’s 
GO15 and CIGRE networks to leverage this knowledge. 

While the ESB has acknowledged some of the unique characteristics of the 
NEM, there is no articulation of the subsequent implications for NEM market 
design on those components related to common challenges. This is discussed in 
terms of market objectives, network topology, roles and responsibilities as well 
as participant perspective in Appendix 1. 

 

3.5. Scenarios and modelling process 

Scenario development 

The Integrated System Plan (ISP) scenarios are not the appropriate scenarios 
for this market reform process. Scenarios are developed to test the underlying 
objectives of the task. In the case of the ISP and its underlying demand 
forecasts, the objective is to determine the long-term planning needs of the 
transmission network under the current market framework, with the high and low 
scenarios constructed to represent stretching scenarios for network flow. 

The ESB scenarios must be based around the core metrics that will determine 
the efficacy and efficiency of design components and encompass understanding 
of the technical limits of the power system. 

Across the five categories outlined in the Issues Paper, Stanwell suggests that 
the scenarios are developed around the following two key metrics: 

 

                                                           
 

6 AEMO, DGA Consulting, International Review of Frequency Control Adaptation, October 2016 
7 AEMO, GE Energy Consulting, Technology Capabilities for Fast Frequency Response, March 2017 and 
subsequent working paper, Fast Frequency in the NEM, August 2017. 
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Metric Enablers 

Consumer willingness/participation  

Consumer willingness to embrace new 
technologies and business models will influence 
the level of direct benefit from driving innovation. 

Consumer willingness to actively participate in 
markets will determine the requirements of the 
effective integration of DER  

 Removal of regulatory barriers. 

 Digital technologies and data 
management. 

 Consumer education and 
awareness. 

 Regulatory frameworks for 
controllability. 

Technology mix  

The technology mix (level of synchronous 
generation, DER) determines the physical 
attributes of the power system, both in terms of 
needs and capabilities, and thus determines how 
the market design can efficiently drive a secure 
and reliable system.  

 Driven by myriad factors that 
may include policies, incentive 
mechanisms, reduced 
technology costs, generator 
retirements. 

Table 1 Key metrics for scenario development 

Considering the scenarios in terms of these metrics will:  

 Enable a broader range of scenarios to be tested as they are independent of 
pathway;  

 Provide an understanding of any trigger or tipping points where one solution 
may be more efficient than another. Trigger points are discussed below; and  

 Provide understanding of any transitionary measures and provide flexibility 
to adapt if the system evolves in a different direction or at a different pace. 

In terms of these metrics, the 2018 ISP forecasts do not reflect an appropriate 
spread to effectively test the potential 2025 market design options. Instead the 
ESB should consider scenarios that test the appropriate physical characteristics 
bounded by the system limits as determined by AEMO in its Renewable 
Integration Studies (RIS).8 Sensitivities to these scenarios would include 
locational considerations for utility scale generation. These sensitivities would 

                                                           
 

8 AEMO, Renewable Integration Study 

presumably include whether regional, locational or nodal pricing is the optimal 
pricing regime both in terms of network constraints and market liquidity.  

These would also enable any modelling to capture the multi-time challenge of 
considering the various timeframes from real-time to over ten years that are 
important to the energy market. 

Triggers 

The identification of triggers is critical to ensuring the most effective and thus 
efficient solution(s) is developed and implemented. Any problem driven process 
will unearth a variety of potential approaches to solve the underlying challenge, 
including a hybrid of policy, market and regulatory mechanisms. Triggers define 
the context of the problem and will highlight which frameworks are more 
appropriate and which ones will not achieve the objective.  

The most immediate triggers are operational and need to be determined by 
AEMO. For example, the level of non-synchronous generation affects the level of 
system services required, and where this capability is acquired.  

Some challenges may lend themselves nicely to certain solutions or exclude 
others. Some may depend on the relative nature of the challenge and hence any 
reform process needs to consider the triggers associated with appropriate 
solutions and the trigger points at which one solution may be more effective than 
another for a given challenge.  

 

For example, for a given service that is not currently valued, at relatively low 
levels of penetration of non-synchronous generation, the most efficient solution 
may be to do nothing, allowing AEMO to intervene in the market when and if 
required. As the level of non-synchronous generation increases, the frequency of 
the need to intervene may increase, and contracts via competitive tender may be 
the most efficient option. Depending on how the need then evolves, a market for 
the service could be developed.  

More specific consideration of triggers is demonstrated in an example for DER in 
Appendix 1.  

 

0% 100%% non-synchronous generation

System technical 
limitContracts Market

X%No formal 
mechanism –
directions when 
required
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3.6. Assessment Framework 

The appropriate assessment framework should be informed by the objectives of 
the reform and be sufficiently tangible and transparent. The overarching 
principles listed in the Issues Paper are likely to be achieved by all potential 
market designs if they are developed correctly. These market design principles 
are consistent with those applied by the AEMC9 and generally accepted by 
industry10.  

Given the NEO and associated principles are fundamental, these should be 
applied as threshold criteria for any potential design option. Stanwell suggests 
the ESB apply a hierarchical assessment framework as outlined in Figure 5. 

 

Stage 1: Individual market design 
development 

Develop market design options based on 
determined system and market metrics 

Stage 2: assessment against NEO 
and other principles 

Threshold testing to ensure the design 
option satisfies the overarching principles. 

Stage 3: Comparative 
assessment against other options 

Compare the design options with clear 
expectations of the trade-offs required and 
preferred.  

Figure 5 Suggested high-level assessment process 

 

Stage 1 will require a set of assessment metrics or decision criteria to consider 
market design options that meet operational and market requirements. This 
includes the harmonisation of investment signals across the different timeframes, 
the requirements for security and reliability over time and the efficient integration 
of DER irrespective of the level of consumer participation in markets.  

Stage 2 then applies threshold conditions to the design that encompasses the 
market principles and the NEO. The application of these principles will capture 

                                                           
 

9 See for example, AEMC, Applying the Energy Market Objectives 
10 See for example, KPMG for AEC, Electricity Market Design Principles, April 2018 

the less tangible metrics such as ability to drive innovation and consumer choice 
without compromising security and reliability.  

In Stage 2 it will also be important to consider how efficiency is to be measured, 
for example as total cost or the ability to provide appropriate investment signals 
to the market or where risk is allocated. 

After Stage 2 the ESB should have several design options, none of which will be 
perfect, but they will all satisfy the NEO and associated principles. At Stage 3 the 
ESB will then need to consider how it will weight different elements of each 
against each other to determine which option is “best”. Metrics will need to be 
developed to assess the trade-offs between these components.  

 

4. Implications for market design 

The Issues Paper outlines five key opportunities and challenges that are 
expected to have significant implications for future market design as follows: 

 Driving innovation to benefit the consumer; 

 Investment signals to ensure reliability; 

 Integration of DER into the electricity market; 

 System security services and resilience; and 

 Integration of variable renewable energy into the power system. 

While Stanwell does not dispute the integrity and relevance of these five areas, 
we question whether they have been framed as opportunities and challenges or 
more as expected outcomes.  

Facilitating beneficial outcomes to consumers through innovation or otherwise, 
as well as reliable and secure energy constitute the NEO so are neither an 
opportunity nor challenge, but the underlying mandate of the market. This is 
evident in the interaction between the five areas.  

The integration of DER and VRE into the power system and electricity market do 
represent material opportunities and challenges, and it is important to 
acknowledge that these are both physical and market related.   

Overall, the discussion of these five categories in the Issues Paper focuses on 
market issues and solutions without illuminating the underlying technical 
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problems. While this may not be the intent, Stanwell suggests the ESB reassess 
these challenges to emphasise the core operational and market drivers.  

Stanwell provides some comments on the five areas in the section below.  

 

4.1. Driving innovation to benefit the consumer 

Stanwell agrees that any market reform process needs to facilitate consumer 
needs and wants while not compromising security, reliability and consumer 
protections. Although energy will continue to be managed as an essential 
service, this shouldn’t restrict consumers from accessing innovative retail models 
and technologies.   

In determining implications for market design, the following need consideration: 

Scope of service offerings 

NEM market frameworks should facilitate new service offerings in the retail 
space, however, how fundamentally different service models can be is restricted 
by the nature of electricity. Electricity can’t be carved into different levels of 
service quality like commodities such as telecommunications.  

The Issues Paper referred to consumers making trade-offs between price and a 
lower reliability standard. This is only achievable en masse via a change to the 
Value of Customer Reliability (VCR). Otherwise, consumers could opt-in to have 
their load shed at certain times which would be controlled by their local network 
service provider either directly or via a third-party. These types of arrangements 
could already be facilitated by frameworks developed to efficiently integrate 
DER.   

Spectrum of engagement and associated implications 

Digital technologies, reduced cost of DER and new business models can all 
empower consumers to engage with the market. In the context of the 2025 
reform project, it is essential to understand exactly what is meant by the term 
‘engagement’ as not all engagement will have the same impact on the power 
system or market.   

Firstly, the presence of digital technologies and market models will not 
necessarily predetermine the level of consumer participation, with consumer 
willingness a risk that must be managed in this process.  

Secondly, business models that allow consumers to be passive in the 
management of their energy use will have an impact on the retail market but not 

on the wholesale market. For example, consumers with home energy 
management schemes are changing only their net load at the meter, and so are 
not directly engaged with the system. Furthermore, the underlying diversity of 
consumer load in this instance doesn’t change, so the impact on load forecasting 
for example is minimal.  

Similarly, if consumers have DER they may be engaged in the retail market via a 
specific tariff, but they are not engaged with the power system. Engagement 
here would entail active participation and provision of local or wholesale 
services.  

Equity and pricing 

The Issues Paper raises the important question of equity and pricing given the 
changing consumer preferences and behaviour. “Postage stamp” pricing 
generally exists for network costs with small consumers not differentiated based 
on their energy usage or location.   

The risk of a small group of consumers benefiting from DER at the expense of 
overall system efficiency already exists. Consumers with rooftop solar derive 
value from their installation while it creates an overall system cost through local 
are network requirements, inability for networks and AEMO to control their 
dispatch and the need to consider more conservative operational margins.  

The ESB needs to consider appropriate pricing if innovative business models 
and technologies facilitate some consumers accessing commercial outcomes 
from shared network assets.  

Other considerations 

In facilitating new service models and participants, the ESB must ensure that the 
principles of neutrality are upheld, with equal access for all participants. This 
extends to the appropriate allocation of risk associated with these models. While 
retailers do “take the complex and make it simple” for consumers,11 they more 
importantly are responsible for managing the market risk which will need to be 
absorbed by new service models.  

Any retail pricing models to facilitate consumer engagement also need to ensure 
that they do not create unintended consequences. For example, time-of-use 
tariffs can instigate the aggregated behaviour of technologies which can have an 

                                                           
 

11 ESB, Issues Paper, p.14 
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adverse impact on the system. This was demonstrated by AEMO for battery 
storage systems.12  

Changes in retail markets may have implications at the wholesale level through 
the financial markets which also needs to be considered.  

 

4.2. Investment signals to ensure reliability 

Clear and appropriate investment signals are critical for medium to long-term 
reliability, but so too is clarity on community expectations of reliability. The 
Issues Paper implies that the activation of the Reliability and Emergency 
Reserve Trader (RERT) function over the last two summers is evidence of a 
NEM reliability challenge which is not true.  

Both load shedding and the RERT are mechanisms by which to manage the 
Reliability Standard based against the economic trade-off represented by the 
VCR. If either load is shed or the RERT is activated to manage reliability, then 
the market is doing what it is designed to do.  

The Australian Energy Regulator (AER) acknowledges this, highlighting that the 
NEM has continued to meet the reliability standard over the past several years.13 
Both the AEMC and the Grattan Institute concur with the AER, and provide 
further information about the frequency of load shedding events due to a scarcity 
of generation capacity. Only 0.1 per cent of outages over the ten-year period to 
2017-18 were due to insufficient generation capacity. Load was also shed in 
Victoria during two days of the recent summer due to a combination of high 
demand associated with high temperatures, low output from wind and solar and 
some generation capacity being offline. 14   

The current discourse on reliability generates confusion over community 
expectations and risks obscuring the nature of the emerging challenges and 
efficient consideration in the 2025 market reform process. Stanwell agrees that 
any reliability standard needs to represent an economic trade-off and that load 
shedding has a continued role to play in any frameworks. Once this clarification 
is made, the appropriate investment signals can be assessed.  

                                                           
 

12 AEMO, Emerging Technologies Information Paper 
13 AER, Wholesale Electricity Market Performance Report, December 2018 
14 The Grattan Institute, Keep Calm and Carry on – Managing Electricity Reliability, February 2019 

The main direct investment signal that currently exists is the spot price which is 
relevant for both viability assessments for existing generation and investment 
decisions for new generation. With the changing pace of new generator 
connections, the indirect investment signals that were traditionally provided by 
the Electricity Statement of Opportunities are now redundant. Given the change 
in technology, the lead times for investment signals should be reassessed. 

In determining whether the spot price is sufficient to drive future investment, the 
ESB also needs to take into consideration: 

 Acceptability of scarcity pricing that is required to provide strong investment 
signals as noted in the Issues Paper; 

 Potential distortionary effects of the RERT and whether it crowds out signals 
for market-driven actions such as new generation investment or demand 
response participation;15  

 Distortionary impacts of government investment in projects which increases 
the perceived risk of new investment;  

 General investment uncertainty due to the risk of government intervention; 

 Whether appropriate long-term signals are in place to incentivise the 
required system security services alongside reliability; and 

 What gap, if any, exists in delivering future reliability given the list of 
changes underway.16 

The last point is of interest given that many of the changes cited are still in the 
design phase and it is unclear how they will interact.  

Any consideration of changes to pricing in the energy market will also need to 
consider the impact on the financial markets. Participants enter into a range of 
contractual arrangements and financial derivatives, some short-term (of order 3-
5 years) and other longer-term such as power purchase agreements and asset 
financing. Any change to the market design that doesn’t appropriately reflect the 
existing financial arrangements will increase market risk and undermine any 
efforts to ensure reliability.   

The future risks to reliability outlined in the Issues Paper seem to confound 
different challenges, again emphasising the need to be very clear about the 

                                                           
 

15 AER, Op cit,  p. 61 
16 ESB, Issues Paper, p.17 
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objectives of any design outcomes. In particular, the risk that generation plant 
breaks unexpectedly with results that cannot be managed by the RERT due to 
insufficient resilience in the system seems confused. AEMO operates the NEM 
based on an N-1 contingency event and thus should have in place the required 
measures to manage the system due to an unexpected plant outage. If reliability 
in a future period was deemed to be a concern, AEMO could procure additional 
RERT for this time. The event described is a security event, for which RERT is 
not designed, being a reliability mechanism.  

Stanwell agrees that greater visibility of resources within the system would be 
beneficial, and believes that, where possible, non-scheduled load and generation 
should be scheduled, and AEMO and networks should have the appropriate 
visibility of DER. 

Stanwell also implores the ESB to maintain technology neutrality in its 
consideration of any market design options. If market signals are designed 
appropriately, then a market that allows equal participation from all can deliver 
on reliability.  

 

4.3. Integration of DER into the electricity market 

The Issues Paper states that the “most important challenge and opportunity for 
DER is to optimise the benefits of DER investment for all Australians.”17 Stanwell 
disagrees, seeing this as a secondary opportunity. The most important challenge 
related to the integration of DER into the electricity market is the ability to 
continue to operate the power system reliably, securely and efficiently with large 
installations that are not controllable.  

Stanwell is not opposed to optimising the value of DER and agrees that they can 
participate within the wholesale market on equal basis. However, the NEM 
already has a significant penetration of DER that can provide challenges 
operationally (at both the local and system level). The Issues Paper does not 
discuss the broad, fundamental risk that DER currently presents, nor some of the 
key work that needs addressing to realise the values presented in its Figure 3. 
Rather the discussion puts the cart before the horse.  

 

                                                           
 

17 ESB, Op cit, p.19 

Consumer willingness and ability to participate 

The ESB must consider the potential that many consumers with DER may not 
want to participate in the market and understand the associated system risks.  

As per the discussion of Section 4.1, prosumers can have many forms, and a 
household that is “active” may not actually be engaged with the market. 
Realistically, there will be three broad categories of consumers with DER: 

 Those that are completely passive; 

 Those that actively manage their devices for their own benefit, but 
everything is behind the meter (including third-party energy management); 
and 

 Those that participate in local or wholesale service provision via an 
aggregator.  

Current DER installations are generally unable to participate in markets as their 
inverters do not have the inherent remote-control capability required. AEMO is 
currently working with Standards Australia to mandate this capability, but this is 
a process that is external to the Rules and can be lengthy. Retrofitting existing 
installations with new inverters with this capability may be cost prohibitive.   

In order to address the risks associated with DER markets, the ESB should 
determine what level of participation is needed as a minimium to offset the 
operational challenges that DER present to the power system. This would reflect 
the baseline for any cost-benefit analysis to understand the value in those areas 
identified.  

Furthermore, given the high baseline, a default non-market solution needs to be 
in place as the appropriate technical, regulatory and market frameworks for DER 
are implemented.  

Technical impacts of high DER 

AEMO’s Technical Integration of DER18 cited by the Issues Paper provides a 
good outline of some of the technical challenges presented by DER and how 
AEMO is addressing them. Stanwell is supportive of these but also wants to see 
consideration of the broader technical challenge that currently exists.  

                                                           
 

18 AEMO, Op cit 
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As AEMO has outlined in a variety of works including the Future Power System 
Security Program and the Visibility of DER19, one of the current challenges (and 
inefficiencies) of DER is that they are not externally controllable. This means 
that, in instances where there are significant volumes of excess energy flowing 
from DER (a relatively frequent occurrence in South Australia), AEMO does not 
have the operational levers it needs to manage the system.  

Development of the AS4777 standard to include the remote-control capability is 
a huge step to mitigate this challenge, but it is not a standalone solution. Devices 
having a latent capability are of no value if the appropriate frameworks aren’t 
there to enable their access when needed and ensure consumer protection. This 
would facilitate more efficient system operations and afford networks and AEMO 
the operational levers they require for emergency situations. It is likely that this 
accessibility would also be useful during load restoration.  

Network considerations  

The Issues Paper acknowledges that work is underway to consider how network 
tariffs can be more cost reflective. What is not discussed is the need for 
regulatory frameworks to change to allow Distribution Network Service Providers 
(DNSPs) to access both the benefits of DER and manage some of the system 
security challenges.  

The role of DNSPs needs to be adapted to allow them to address the system 
security issues that are traditionally out of their remit, as well as manage a 
changing network. Many of the “DER enabling initiatives” should not be 
considered as an “optimal level of investment”, but as part of the changing 
operational role of DNSPs. Monitoring equipment is a key example.  

Distribution and Transmission Interface 

Integration of DER also requires an immense effort to coordinate the interface of 
the distribution and transmission networks. The bi-directional flow of energy in 
the distribution level risks potential conflicts in dispatch if the appropriate 
communication mechanisms are not there. Similarly, the distribution level will 
impact the needs and capabilities of the transmission level, and so transmission 
planning can not be conducted in isolation. Integration of DER into the power 
system requires integration at all levels: operational, market, network and 
planning.  

 
                                                           
 

19 AEMO, Visibility of DER  

Equity and access pricing 

While the AEMC is undertaking its Electricity Networks Regulatory Framework 
Review, the legacy issues need appropriate consideration. Stanwell supports an 
equitable pricing regime for consumers wanting to install DER and requests 
consideration of grandfathering arrangements.  

For example, consumers who do not have DER have cross-subsidised those 
that do, so if they are to be charged to install DER in a congested network, or to 
access markets, will these charges also apply to the existing DER.   

The Issues Paper also raised the example of “inefficient levels of network 
investment may create inefficient constraints on exports of DER to the grid”20. 
Stanwell would like clarified what exactly is meant by an efficient level of network 
investment to support additional DER. Consumer choice is paramount, however, 
if it is at a cost to other consumers what is the limit of the trade-off.  

Another equity challenge may arise based on the technical limit of DER that the 
power system can manage. This level of course will vary depending on the level 
of DER participation and controllability, but it is anticipated that AEMO’s RIS will 
reveal a binding limit. In this case, if consumers cannot install DER, will the 
pricing regime change?  

Market requirements and price signals 

The ESB needs to be prudent in considering the development of incentives for 
DER participation external to the market. While cost reflective tariffs may be 
appropriate, they should be carefully assessed to ensure no unintended 
consequences. In particular, pricing regimes that encourage aggregate 
behaviour can have adverse impacts on the system.21 Stanwell agrees that DER 
should be valued according to the benefits they deliver. To this end, any 
mechanisms need to provide signals that appropriately reflect the physical needs 
of the system.  

The market design implications in the Issues Paper outline the potential for 
“markets for retailers or aggregators to procure energy services through the 
aggregation of DER”. Stanwell agrees that DER participation should be required 
via a retailer or aggregator (to get the volume required but also transfer the risk 
to the aggregator), however, no duplicative markets or mechanisms should be in 

                                                           
 

20 ESB, Op cit, p.20 
21 For example, the impact of time of use pricing on battery storage and demand was shown in AEMO, Emerging 
Technologies Information Paper, June 2015  
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place at the wholesale level. DER, like all other technologies and business 
models should have equal access to markets for the services they want to 
provide. 

Similarly, the same level of risk exposure and performance obligations should 
apply across all participants. AEMO’s technical report outlined several issues 
related to the performance of inverters. Aggregators of DER should have similar 
performance monitoring and verification requirements, as well as the same level 
of wholesale market risk exposure.  

Priorities 

The ESB process needs to provide transparency about the programs underway 
for integrating DER, and how they will inform the overall market design. In 
particular, the discussion cannot focus only on the potential value derived by 
DER markets but needs to be a holistic assessment of the technical limitations 
and requirements, consumer risk and the interface with the transmission 
network.  

Stanwell suggests that the primary objective of integrating DER in the short-term 
should be the mitigation of the existing technical challenges, notably the lack of 
controllability of DER.  

The longer-term objective would then be the identified opportunity to optimise the 
value of DER through service provision, whether facilitated by markets, retail 
models or network incentives. This longer-term objective would need to follow 
the same approach as applied to the system-wide challenges. For example, key 
questions that need to be considered for the operational challenges and 
opportunities include: 

C
h

a
ll

e
n

g
e

s 

 What are the technical limits of DER in each network, and the system overall; 

 How do these limits change with participation in markets - local and system; 

 What proportion of DER needs to be controllable for efficient system operation at 

all times; and 

 What performance requirements would DER need to satisfy to provide services 

aligned with the system needs 

O
p

p
o
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u

n
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ie
s  What are the aggregate capabilities of DER and how do they align with local 

network and system needs; 

 What local services can DER provide to manage local constraints; 

 How does network hosting capacity change with increased controllability; and 

 How can DER be used to assist in emergency management or be controlled so 

as to not present greater risks. 

4.4. System security and resilience 

System security 

AEMO’s Power System Technical Requirements Report22 outlines the physical 
characteristics that are the foundations of system security. These provide a good 
metric for the ESB to determine any necessary design elements for the 2025 
project. It is understood that the RIS will look at these characteristics to 
determine where the binding limits are, and what technical considerations would 
need to be input to any solutions. That is, this study should help to define the 
problem(s) the ESB is trying to address and their nature.  

It is clear that as the power system transitions there is a need to value services 
that haven’t traditionally had to be valued. The challenge will be ensuring that the 
short-term signals for security are harmonised with the longer-term signals 
required for reliability.  

Prior to AEMO’s technical analysis, the ESB can consider: 

 What system services lend themselves to a market type arrangement; 

 What services are localised; 

 What are the relationships if any between the different physical 
characteristics; What may have common solutions;   

 What are the temporal needs of these services; and 

 The triggers that would make one design more efficient than another (for 
example, when does a market become more efficient than contracts). 

In terms of system services, it may also be constructive to consider the most 
extreme operating condition first and what is required, and then see what gaps 
remain for normal operations. For example, system restart and load restoration 
requires a level of frequency management and system strength.  

Overall, increased supply variability will increase the need for services and 
subsequently the scheduling and pricing of any services. It is likely that it will be 
harder to generalise service requirements across timescales and the NEM, and 
so a more dynamic and granular consideration of system services than that at 
present is likely to be required.  

                                                           
 

22 AEMO, Power System Technical Requirements Report, March 2018 
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Stanwell suggests that system services be grouped according to their physical 
characteristics. That is, fast frequency response, FCAS, demand response and 
operating reserves are all the provision or withdrawal of MWs over a period of 
time. It may be more useful for AEMO to determine the fundamental primary, 
secondary and tertiary frequency control needs, and considering how to enhance 
the current FCAS markets to accommodate the changing needs and capabilities. 

The ESB will need to consider whether the ancillary services market is best 
governed as at present by AEMO, or whether it would have sufficient liquidity to 
be on par with the wholesale energy markets. This question is important when 
considering the impact of these markets on investment. Reliance on multiple 
revenue streams, many of which are likely to be volatile and difficult to predict, 
may increase the cost of capital for new investment. Ancillary service markets 
are also more susceptible to change. For example, the UK reduced their 
ancillary markets from 30 to 22 products in 2018.23  

 

4.5. Integration of variable renewable energy into the power 
system  

The integration of VRE into the power system is largely incorporated in the 
system security and reliability discussions above. The issues that have not yet 
been discussed relate to the coordination of generation and planning, and the 
increased volatility and unpredictability in supply and demand.  

Coordination of generation and planning 

While the ESB has oversight of the AEMC’s COGATI process, Stanwell remains 
concerned that this process is separate from the market reform process given 
how interrelated they are. If the ESB is to build upon the outcomes of COGATI 
then this represents an inefficient approach to the reform process given the lack 
of holistic consideration and the subsequent limitations that outcomes of 
COGATI may have on broader reform options. It also reinforces the difficulty for 
stakeholders that will be impacted by these changes to adequately consult on 
the disparate components.  

Stanwell believes that renewable energy zones (REZs), if a desired outcome, 
should not be embedded in the planning regime, but rather represent a planning 
step change much like how they were treated in Texas.  

                                                           
 

23 National Grid, GB Ancillary Services Market: Taking Stock and Looking Forward 

The connection of new VRE utilising Financial Transmission Rights and system 
planning mechanisms in New Zealand and PJM was referenced in the Issues 
Paper.24 In its submission to the directions paper25, Stanwell highlighted that this 
created liquidity issues in the New Zealand market, while PJM is not comparable 
to the NEM in this instance as it has over 10,000 pricing nodes and the 
Transmission System Operator is the Independent System Operator and so can 
manage the risk appropriately. 

The ESB needs to be cognisant of industry’s continued concern about the timing, 
process and lack of detail of the COGATI consultation. Discussions at the latest 
Working Group indicated that the AEMC are shifting away from a core tenet of 
the reform26, while the process has provided a dearth of detail on the other 
components. Stakeholders have been very limited in their ability to provide 
comment as insufficient detail has been provided, and the AEMC is presenting 
the reform package in three progressive steps.  

This process does not reflect the extensive consultation that the ESB has stated 
it wishes to facilitate, nor does it provide strong foundations on which the ESB 
can base their reform. While the need to coordinate generation and planning is 
real, without the simultaneous coordination with system security outcomes will 
be sub-optimal, and exacerbate the challenge for the 2025 process.  

Volatility and predictability of supply 

The Issues Paper discusses the challenge of operating the market in the context 
of greater variability and uncertainty, specifically how generation will be 
dispatched and the reliability of their self-commitment.  

Increasing variability in the power system has been progressively incorporated 
into the dispatch process via the Australian Wind and Solar Energy Forecasting 
Systems. These forecasts are mature and allow for input from individual 
generators with self-forecasting capabilities and will be enhanced with AEMO’s 
continued collaboration with the Bureau of Meteorology. The inclusion of these 
forecasting systems in pre-dispatch and dispatch have allowed the system to 
manage large variability in VRE reliably without being compromised by the self-
commitment of generators.  

The Issues Paper correctly identifies that “the gains now available through better 
forecasting are limited, and the market will need to operate in the context of 

                                                           
 

24 ESB, Op cit, p.28 
25 Stanwell, Submission to the AEMC’s COGATI Directions Paper, August 2019 
26 The use of FTRs to drive transmission investment 
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greater variability and uncertainty.”27 That is, the operational norm will change 
but this does not automatically require radical changes to the market. Large 
ramping behaviour of VRE can be forecast, and AEMO has commenced 
exploring ramping from utility-scale solar. “Ramping products” are a potential 
enhancement of the regulation FCAS frameworks, being the injection/removal of 
MW over a specified period of time, and the resources providing them would 
need to be co-optimised with other frequency management services. Similarly, 
operational reserves could be accommodated within frequency management 
frameworks, and subject to appropriate causer pays or other performance 
mechanisms.  

There is no evidence that the NEM’s pre-dispatch process does not provide the 
required visibility, even without settlement at a pre-dispatch price as in full 
DAMs. The overseas markets that have Day-Ahead arrangements were 
designed for objectives other than integrating VRE, and for systems that are 
operationally distinct from the NEM. There has been little justification of why a 
DAM would efficiently solve the challenges of the NEM. They would likely add 
complexity while conflict with the need for greater flexibility: 

 Intra-day markets would be required as part of any design, increasing the 
complexity; 

 Two settlement processes would interfere with the current contracting 
arrangements in the NEM;  

 DAMs don’t provide incentives for flexibility.     

Decentralised commitment has been cited as more efficient in managing 
flexibility in the power system.28  

If the ESB were keen to have some form of “reliability unit commitment” flag from 
generation, then this could presumably be incorporated into the pre-dispatch 
process. A requirement for all generation to be scheduled could also be easily 
accommodated in the current frameworks.  

 

 

 

                                                           
 

27 ESB, Op cit, p.27 
28 Energiforsk, Centralisation versus Decentralisation in Electricity Markets, 2018 

4.6. Other considerations 

Stanwell suggests that the ESB reassess the five identified categories in terms 
of desired outcomes, and further unpack the challenges within each area in a 
more holistic manner (potentially as suggested in the method of Figure 3). In 
particular, greater understanding of the drivers of these challenges and how they 
interact with each other is required.  

The current articulation risks limiting the outcomes of reform by inadvertently 
pigeon-holing design options. For example: 

 Pure symmetric market – treating the demand side separately to the 
supply side when considering design elements may unintentionally bias one 
over the other. Efficient and effective integration of DER is achieved when 
participation on an equal basis is facilitated. This includes the opportunities 
as well as the obligations. A symmetric market can address supply 
variability issues as it allows demand to follow supply at times rather than 
the traditional supply following demand model of today.   

 Harmonisation of markets – a challenge that has not been adequately 
addressed is the need to consider the multidimensional interactions of the 
physical and financial markets. The relationship with the physical and 
financial was briefly touched upon in the Issues Paper in terms of the 
potential modelling approaches, but this relationship must be embedded in 
the design phase. In the changing energy market, security and reliability can 
no longer be clearly delineated, and it is vital that short-term signals marry 
with long-term ones. This task has been made more difficult by the 
separation of the planning component of COGATI from the reform process.  

Similarly, the interaction between the retail, wholesale and contracts 
markets needs due consideration. Changes in the contract markets or the 
introduction of long-term incentive payments for example will impact the 
retail market.  

 Misalignment of signals – one of the challenges raised in the integration of 
DER was the fact that consumers are decoupled from the spot price. This 
challenge doesn’t only arise from the retail market but there is likely to be 
ongoing conflict between policy and market signals. For example, a 
generation source on a feed-in-tariff will still get paid for exports to the grid 
even if there is little or no demand for it. Similarly, for other subsidy 
schemes. 

Stanwell requests the ESB conduct a risk assessment for the identified 
challenges, as well as the reform process itself. We acknowledge that there 
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have been discussions on contingent options should some of the reforms 
underway not deliver the anticipated benefits, however, risks within the core 
challenge areas need to be detailed. Many of these such as consumer 
willingness to participate would then be suited to either sensitivity or shock 
analysis of scenarios.  

 

 

 
 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Appendix 1: The ESB 2025 Process 

Timing, consultation and interaction with other initiatives 

The Issues Paper, while listing the related initiatives underway, needs to unpack 
exactly how these are related, whether they complement each other, or whether 
particular studies will input into the ESB. A recent report by KPMG for the 
Australian Energy Council (AEC) analyses the congruencies between the 
various regulatory processes and reforms underway and provides a useful 
template to understand positive or negative overlaps between initiatives.  

In particular, AEMO’s Renewable Integration Study (RIS) will provide key insight 
into the challenges the power system will face with the changing generation mix. 
Any design elements that the ESB considers will need to be informed by the 
technical limits and requirements identified in the RIS.    

Similarly, Stanwell would appreciate clarification on how the work of the Rocky 
Mountain Institute (RMI) on DER relates to the various work underway by 
AEMO, AEMC, the Energy Networks Australia (ENA) and others. The integration 
of DER represents one of the major challenges for the future NEM and it would 
be beneficial for stakeholders to have transparency of the related work program 
and how it is embedded within the 2025-project.  

Furthermore, while Stanwell appreciates the opportunity to consult on this 
process, we are concerned that the timing of this process will be restrictive to the 
level of consultation that can be conducted. A holistic reform process would 
facilitate extensive consultation on the entire reform package rather than in 
disparate processes.  

Scope 

To inform the scope, the ESB should perform an assessment of the current 
market frameworks to understand what works well, what works but may not be 
efficient and what requires consideration against the reform objectives.  

In the assessment, the ESB should also challenge whether the underlying 
assumptions in the Rules will remain valid. Operating standards, while based on 
the physical characteristics of the system, represent a technical solution rather 
than a firm technical need. The Frequency Operating Standard (FOS) for 
example, represents a technical specification of where the system frequency 
should be under a range of operating conditions. This has been based on the 
technical limits of the components in the system (load and supply). The current 
Frequency Control Ancillary Service (FCAS) markets then evolved as the most 
economical means to procure services to manage frequency within the FOS.  
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Given that the changing energy system will change the landscape for frequency 
management needs and capabilities, current operating standards should be 
reassessed. This is true for the definitions of secure and satisfactory operating 
state on which system security is assessed. This can be accommodated in the 
ESB’s process through an understanding first of how the system changes and 
then asking: 

 What is physically needed for the system to be considered in a satisfactory 
operating state;  

 What events may happen and what is the physical response to them; 

 What events must be protected against; 

 What are the tools by which to protect the system against these events; and 

 What is the economic trade-off of protecting against these events (secure 
operating state). 

 

Overseas markets 

While the ESB has acknowledged some of the unique characteristics of the 
NEM, there is no articulation of the subsequent implications for NEM market 
design on those components related to common challenges.  

This was recognised in the EU reform directives which require all markets to 
have the same broad design but facilitate divergent local arrangements that are 
most appropriate to the individual markets.29   

Learnings from overseas market designs and reform need to be balanced by 
consideration of: 

 Market Objectives – as discussed previously, the overall objectives of the 
market design element can be varying and may or may not be relevant to 
the NEM. For example, many markets developed for DER have had the 
objective of incentivising the uptake of DER from low levels. The NEM, 
having the highest DER installation per capita, would therefore have 
different objectives;  

                                                           
 

29 Centre on Regulation in Europe (CERRE), Europe’s Electricity Market Design – 2030 and Beyond, p.13 

 Islanded System – the ESB highlights the challenges of the NEM as an 
islanded grid in that it cannot leverage neighboring systems for balancing 
services, stability nor potential market competition.  

The uniqueness of the NEM can also be seen as an advantage as we can 
eliminate the need to coordinate with neighboring systems, which has been 
an underlying objective of forming particular market designs such as many 
DAMs; 

 Network topology – as stated in the Issues Paper, the NEM has the 
longest transmission network in the world. What is not identified is that the 
network is also very stringy which poses many challenges, and not only are 
there relatively few load centres, the total NEM load is not commensurate to 
the size of the network. For example, the total length of the transmission 
network operated by CAISO is approximately 42,000 km compared with the 
44,000 km of NEM network. However, the CAISO system is more meshed 
(dense), and services around 30 million customers with a peak demand of 
46 GW. The NEM by contrast has peak demand of around half of this and a 
third of the customers.  

 Roles and responsibilities – the governance structure is important in 
considering the appropriateness and efficacy of a design aspect. Different 
power systems have different operating paradigms, particularly with respect 
to the system and network operators. This difference has an impact on 
design aspects such as the Financial Transmission Rights (FTR) proposed 
in COGATI. In the US, this model works as the system operator allocates 
the rights and thus can effectively manage the associated risks. In the NEM, 
the proposed use of FTRs would require Transmission Network Service 
Providers (TNSPs) to manage the risks of system security constraints that 
are not in their control.   

 Perspective – it is important to extend the assessment beyond the 
academic design process but also analyse the participant experience.  

 

Scenario development 

Only scenarios developed specifically for the 2025 reform project will 
appropriately test the design options, and these will rely on the reform objective 
beyond 2025 as well as an understanding of the technical limits of the power 
system.    

Across the five categories outlined in the Issues Paper, Stanwell suggests that 
the scenarios are developed around the following two key metrics: 
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Metric Enablers 

Consumer willingness/participation  

Consumer willingness to embrace new 
technologies and business models will influence 
the level of direct benefit from driving innovation. 

Consumer willingness to actively participate in 
markets will determine the requirements of the 
effective integration of DER  

 Removal of regulatory barriers. 

 Digital technologies and data 
management. 

 Consumer education and 
awareness. 

 Regulatory frameworks for 
controllability. 

Technology mix  

The technology mix (level of synchronous 
generation, DER) determines the physical 
attributes of the power system, both in terms of 
needs and capabilities, and thus determines how 
the market design can efficiently drive a secure 
and reliable system.  

 Driven by myriad of factors that 
may include policies, incentive 
mechanisms, reduced 
technology costs, generator 
retirements. 

Table 2 Key metrics for scenario development 

 

Considering the scenarios in terms of these metrics will:  

 Ensure the appropriate risks are captured. For example, considering a high 
penetration of DER alone is not sufficient. It needs to include both an 
understanding of the technical limits of DER and the level of active 
participation by DER in the market;  

 Provide greater accuracy and depth. For example, a near 100 per cent 
renewable generation scenario (if feasible) could be achieved through a 
variety of different technology portfolios. It could be predominantly non-
synchronous or could have significant proportions of synchronous biomass, 
hydro, and solar thermal generation; 

 Be technology agnostic beyond the initial categorisation of synchronicity. 
This means that the scenarios can accommodate new technology or 
industry developments such as hydrogen as they interface with the power 
system in a similar manner; 

 Be independent of time; 

 Enable a broader range of scenarios to be tested as they are independent of 
pathway, that is, less synchronous generation can be a result of asset 
retirement, carbon pricing, closure incentives or economic viability;  

 Provide an understanding of any trigger or tipping points where one solution 
may be more efficient than another. Trigger points are discussed below; and  

 Provide understanding of any transitionary measures and provide flexibility 
to adapt if the system evolves in a different direction or at a different pace. 

In terms of these metrics, the 2018 ISP forecast the following NEM installed 
capacities in 2024-25 and 2034-35: 

 

 2024-25 2034-35 

 S1 S2 S3 S4 S530 S1 S2 S3 S4 S5 

Synchronous 53% 51% 52% 51% 49% 38% 31% 31% 24% 23% 

Utility Non-
synchronous 24% 28% 27% 27% 31% 28% 42% 42% 25% 56% 

DER 
(passive) 22% 21% 21% 22% 20% 34% 27% 27% 51% 21% 

DER (active) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 

 

These do not reflect an appropriate spread to effectively test the potential 2025 
market design options. Instead the ESB should consider scenarios that test the 
appropriate physical characteristics bounded by the system limits as determined 
by AEMO in its RIS.  

For example, if AEMO determines the system technical limits of a minimum of 
X% synchronous generation and a maximum of Y% of total DER then scenarios 
could include: 

                                                           
 

30 Where S1 is the Slow; S2 the Neutral with storage; S3 the Neutral; S4 the High DER; and S5 the Fast scenario.  
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Synchronous 

Utility non-
synchronous 

DER 
passive 

DER 
active 

Scenario 1A X% 1-(X+Y) % Y% 0% 

Scenario 1B X% 1-(X+Y+Z) % (Y-Z)% Z% 

Scenario 2A (X+10)% 1-(X+ 10 +Y) % Y% 0% 

Scenario 2B (X+10)% 1-(X+10+Y+Z)% (Y-Z)% Z% 

…
 

    

Where Z reflects the level of active DER.  

Sensitivities to these scenarios would include locational considerations for utility 
scale generation. These sensitivities would presumably include whether regional, 
locational or nodal pricing is the optimal pricing regime both in terms of network 
constraints and market liquidity.  

 

Shocks 

Similarly, shocks should be considered based on the objective of the scenarios 
and what is going to most test the efficiency of the market design. Some of the 
biggest risks that could be considered as shocks include: 

 Imperfect foresight with investment, with decisions delayed by several 
years; 

 Stranded assets due to policy interventions; 

 Low investment confidence stalls new build; 

 Current market reforms and processes don’t achieve what they were 
expected to achieve; 

 The 2025 project implementation is not in place by 2025 and is only partially 
operational; and 

 Operational systems, software and processes are not upgraded. 

 

Modelling  

Stanwell cannot provide detailed comments on the modelling approach the ESB 
should perform as it depends heavily on the objectives, metrics and limitations of 
the process. We agree that there should be a range of market and economic 
modelling as well as power system analysis, and these should be iterative to 
determine the most efficient outcome. The modelling also needs to capture the 
multi-time challenge of considering the various timeframes from real-time to over 
ten years that are important to the energy market.  

In particular, any modelling needs to focus on the potential tipping points 
between market designs (or scenarios), requiring clear metrics to measure. For 
example: 

 If it is undesirable for price volatility to be above a certain level, then the 
modelling could test the level of volatility with increased VRE and how this 
may change under different designs.  

 Preferences for appropriation of risk often guide particular market designs 
including capacity mechanisms or incentives for particular technologies. 
Some of the market modelling performed to assess the EU market reform 
focused on the impact of high VRE on average annual wholesale prices and 
whether changing commodity prices would make investments in VRE 
effectively “subsidy-free”.31    

Modelling could also indicate when the physical scenarios of above would 
manifest as well as when, or if, certain trigger points are reached.  

 

Triggers 

The identification of triggers is critical to ensuring the most effective and thus 
efficient solution(s) is developed and implemented. Any problem driven process 
will unearth a variety of potential approaches to solve the underlying challenge, 
including a hybrid of policy, market and regulatory mechanisms. Triggers define 
the context of the problem and will highlight which frameworks are more 
appropriate and which ones will not achieve the objective.  

                                                           
 

31 CERRE, op cit, p.36 
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The most immediate triggers are operational and need to be determined by 
AEMO. For example, the level of non-synchronous generation affects the level of 
system services required, and where this capability is acquired. Or, if the power 
system needs all non-synchronous generation to provide certain capability the 
best approach may be to mandate that requirement in generator performance 
standards. If the requirements are localised only and remain so, then network 
investment might be most efficient. If the requirement is somewhere in between, 
a market may be the most efficient framework. Triggers may also be temporal. 

Note, it is also important to consider how efficiency is to be measured, for 
example as total cost or the ability to provide appropriate investment signals to 
the market. Types of solutions include: 

 Technical solutions - refer to operational capability of system assets, 
whether generation, network or other, as well as operational metrics. 
Technical solutions can address one or more operational problems, and can 
be implemented in a variety of ways. Examples include: 

 The FOS which set the tolerable bands that system frequency needs to 
be within during normal operation and after contingency events. The 
FCAS markets are then based on satisfying the FOS.  

 The ability of non-synchronous generation to provide ancillary services 
such as frequency control including DER and demand response.  

 Specification of local FCAS requirements as identified as a potential 
need by AEMO.32    

 Synchronous condensers such as those being installed in South 
Australia by ElectraNet to manage regional system strength issues.  

 Market-based mechanisms – which can be a re-design of existing markets 
or the creation of new markets to value technical services and provide 
participants with revenue recovery certainty.  

 Non-market procurement- of technical services such as the existing 
Network Support Contract Ancillary Services (NSCAS) or System Restart 
Ancillary Services (SRAS).  

 Regulatory requirements – such as generator performance standards.  

                                                           
 

32 AEMO, Operating incident report – Queensland and South Australia System Separation on 25 August 2018 

Most importantly, these need to maintain the technology and business model 
neutrality of the current Rules.  

Some challenges may lend themselves nicely to particular solutions or exclude 
others. Some may depend on the relative nature of the challenge and hence any 
reform process needs to consider the triggers associated with appropriate 
solutions. To do so, also need to understand the trigger points of when one 
solution may be more effective than another for a given challenge.  

 

For example, for a particular service that is not currently valued, at relatively low 
levels of penetration of non-synchronous generation, the most efficient solution 
may be to do nothing, allowing AEMO to intervene in the market when and if 
required. As the level of non-synchronous generation increases, the frequency of 
the need to intervene may increase, and contracts via competitive tender may be 
the most efficient option. Depending on how the need then evolves, a market for 
the service could be developed.  

 

Example - Integration of DER 

Frameworks for the efficient integration of DER are multi-faceted and need to 
draw upon technical analysis from AEMO through its DER program. For the 
example here, focus is limited to the main system operability impact of DER.  

1. Identify the problem: DER removes the operational levers that AEMO and 
networks have to manage the system.  

2. Solution objective: to provide operationally controllability of DER.  

3. Identify triggers  

 The level of DER in the system, with the natural physical limit being the host 
capacity of network.  

 The level of consumers willing to participate in the market and how.  

As the level of DER increases, the criticality of the solution increases as 
managing system operations will become more compromised. Increased 
installation of DER in the system will place limitations based on the network 

0% 100%% non-synchronous generation

System technical 
limitContracts Market

X%No formal 
mechanism –
directions when 
required
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ability to integrate the devices without augmentation. The host capacity will 
increase if DER actively participates provided they do so in a way that aligns 
with the underlying operational needs.  

Both the willingness to participate and how consumers will participate in the 
market is uncertain and represents a key risk to some of the potential solution 
frameworks. This is why it becomes an important trigger.  

4. Identify technical solutions 

The technical solution here is for all DER to have remote control capabilities that 
can be accessed if required. The level of access required will depend on the 
triggers but as a minimum, these devices will need to be accessible during 
emergency conditions.  

5. Determine efficient procurement frameworks 

There are several frameworks that could be developed to achieve the technical 
solution: 

Framework Benefits Appropriateness Required work (in 
this context) 

Regulatory 
requirement – 
latent capability  

Capability exists in all 
DER devices installed in 
future 

Require complementary 
frameworks to allow 
access.  

AEMO currently 
working on 
developing DER 
technical standards.  

Analysis of what 
level of DER can the 
system tolerate.  

Regulatory 
requirement –
capability and 
access 

As per above but 
includes the 
complementary 
measures 

Prudent to have the 
access regime included 
with the capability given 
already large installed 
DER capacity. 

As above but with 
additional work on 
the access regime.  

Regulatory 
requirement – 
market entity 

DER connection 
requires 
capability and 
access. 

Benefits of above but 
with the additional 
flexibility of implementing 
via the Rules rather than 
Standards Australia. 

Important with large 
installations and little 
active participation.  

Feasibility 
assessment of 
removing from 
Standard Australia.   

Market – local 
service 

Capability and access 
automatic condition of 

Importance increases 
with increasing levels of 

What percentage of 
installed DER in a 

provision provision of services, 
with the services 
management by the 
network provider.  

Additional benefits of 
increased consumer 
choice as network 
hosting capacity 
increases, as well as 
payment for services.  

DER, and thereby affects 
the other trigger. 

Not an effective solution 
if few consumers are 
interested.   

network needs to be 
actively participating 
to mitigate 
operational 
challenges?  

Market – 
wholesale 
market 
provision 

Capability and access 
automatic condition of 
provision of services 
whether it is direct or via 
aggregators.  

Additional benefits stem 
from utilising DER 
capability to provide 
system services, as well 
as the ability to access  

Not an effective solution 
if few consumers are 
interested. Very 
dependent on the 
willingness of consumers 
to participate.  

Appropriate if the market 
signals are aligned to the 
system needs.   

Analysis of what 
level of participation 
is required in the 
market to provide the 
operational benefits.  

Analysis of the 
efficacy of DER 
providing system 
services (i.e. is there 
a natural limit?)  

Analysis of how the 
system needs DER 
to participate, 
informing any 
signals.  

Table 3 Overview of potential frameworks for DER controllability  
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