Solar Citizens, ConservationSA, the Australian Conservation Foundation and GetUp
welcome the opportunity to provide feedback on the South Australian Government’s Energy
Security Target.
Our submission raises serious concerns about the proposed policy’s potential cost to
consumers, ineffectiveness at ensuring energy security at critical times and the risks to
slowing technological innovation and South Australia’s role as a leader in the transition to
clean energy.
Together, our organisations represent over 100,000 South Australians who want to see
South Australia continue its leadership role on clean energy.
The attached submission by Nicky Ison, Founding Director of the Community Power Agency
and Research Associate at the Institute of Sustainable Futures and co-author of the
Homegrown Power Plan1, was jointly funded by our organisations recognising the potentially
significant impacts of the policy on South Australia’s ongoing role as a leader in clean
energy.
We welcome the opportunity to further engage with the South Australian Government on this
policy and the broader South Australian energy plan.
To arrange further discussion please contact Dan Spencer on 0423 865 632 or
dan@solarcitizens.org.au.
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http://www.solarcitizens.org.au/homegrown_power_plan_report
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SA Energy Security Target – Briefing
Paper
Author:	
  Nicky	
  Ison	
  

Main	
  Points	
  
The South Australian Government is to be commended for its climate and energy leadership
in attempting to design a policy that:
●

Stimulates the roll-out of “on demand” clean energy, an enormous hole in Australia’s
current energy policy landscape,

●

Puts downward pressure on wholesale electricity prices and thus consumer bills, and

●

Increases the security and system stability of South Australia’s electricity grid so that
it has greater ability to withstand system changes and shocks.

Unfortunately the current design of the Energy Security Target scheme will deliver
little to none of these outcomes and will lead to significant perverse outcomes for
South Australia that are likely to undermine the state’s role as a national and
international leader in the transition to clean energy.
Our topline concerns are that:
1. The scheme does not have any requirements that would increase competition in the
wholesale market in the next 2-3 years. Further, the main existing generators eligible
for participation in the scheme are the gas-fuelled generators in South Australia,
particularly the two largest – Torrens Island and Pelican Point. Due to the lack of
competition in the South Australian electricity market, the worst case scenario could
mean that this policy leads to a direct wealth transfer from South Australian
consumers to Engie, AGL, Origin and other gas power plant owners (and their
gas suppliers) of approximately $225million per year for the first few years of the
scheme, while doing nothing to lower wholesale markets. This in turn would drive up
consumers’ power bills and increase South Australia’s direct emissions – a
lose-lose situation.
2. The scheme fails to provide any measures that will ensure system stability.
There is no requirement for generators eligible for certificates to be generating at the
time they are needed. For example, the proposed Energy Security Target does not
guarantee that the problem that occurred earlier this year where a gas-fired power
generator sat idle while 90,000 customers experienced a blackout, would not happen
again. Indeed in the short-term, AEMO’s new two-generator requirement combined
with the emergency Ministerial Powers are what will drive behaviour of generators to
ensure system security. As such, the Energy Security Target is superfluous,
particularly in the short-term.
3. Key design elements of the Electricity Security Target appear to be based on
inaccurate information. The idea that for energy security, 50% of South Australia’s
electricity generation must ultimately come from “on demand” sources that have
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inertia, does not reflect either practical experience of system operation, research or
technology advances. Energy system services provided by technologies such as
batteries and the re-programming of wind farms decreases the amount of
synchronous inertia needed in a system. The stringent requirements that exclude
new technology solutions to 2030 and beyond will curtail innovation in the state
and are not needed to ensure electricity system security.
4. Given that South Australia has already reached 50% solar and wind penetration, a
potential unintended consequence of the Energy Security Target is that it will slow
the deployment of and could curtail the number of future wind and solar projects
developed in the state. This would in turn put upward pressure on power prices, by
constraining investment in the cheapest generation technologies on the market
today. The proposed Energy Security Target will provide disincentives to South
Australian retailers from signing power purchase agreements (PPAs) for new
renewable sources of generation. Further, to access market share, wind and solar
projects will need to export over the Heywood interconnector. As such, clean energy
companies are likely to choose to pursue wind, solar and battery projects outside
South Australia where they are less constrained.
5. The lack of emissions criteria and the explicit inclusion of gas in this scheme,
perpetuates the idea that gas is a clean technology. Gas is not a transition fuel. As
the Climate Council states in its recent report Pollution and Price - the Cost of
Investing in Gas, current levels of reliance on gas power in Australia must be
reduced to play our role in limiting global temperatures below 2°C.2 The Energy
Security Target should be designed to reduce South Australia’s reliance on gas, not
extend the life of old, polluting gas-generators such as Torrens Island as it will under
the proposed design of the scheme.
6. While the proposed scheme does send a market signal to support the uptake of
renewable energy technologies with inertia such as concentrating solar thermal
(CST), sustainable bioenergy and pumped hydro (though there remains a question
about the eligibility of pumped hydro under current proposed scheme design), the
signal is at best weak and at worst unbankable. The Energy Security Target
scheme is enacted through regulation. While this allows for flexibility, it also creates
uncertainty as it can be changed quickly, without parliamentary debate, which makes
relying on the scheme for a medium-term revenue stream risky and thus is unlikely to
be sufficient for new renewable generation to take to the bank to secure finance.
7. Finally, the fact that the modelling underpinning the scheme’s design has not been
released, means it is challenging to gauge how many of these concerns have been
adequately thought through and tested. Any new policy that could have a significant
impost on consumers, emissions and market behaviour should be based on a
transparent process and its underpinning assumptions be open to public scrutiny.
This is particularly true for retail price and consumer impact modelling.
The details underpinning these concerns are discussed in the briefing paper below.
All-in-all, while we support the South Australian Government’s tripart goals of increased
energy affordability, climate action and energy security in the long-term interests of
consumers and understand that this policy sits within a broader suite of measures, our
analysis is that the proposed policy design is neither the most effective or efficient way of
delivering any of the stated aims.
A key test for any reform of the SA energy market is whether it will increase competition.
Rather than assisting new entrants, the scheme’s design and timing strongly favours the gas
2

https://www.climatecouncil.org.au/price-of-gas
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incumbents; in fact, financially supporting the incumbents to reduce the chance they will
mothball their production capacity appears to be the primary purpose of the scheme.
In this briefing paper a series of substantial changes to the scheme design are outlined that
would be the bare minimum required to make the Energy Security Target a net positive
policy. There are two possible approaches proposed:
Option 1: Set an on-demand renewables and storage target for 2025, underpinned by a
series of reverse auctions and government ownership of new generation. This should be
undertaken in tandem with participation in much-needed market reforms being undertaken
by AEMC and AEMO. In addition investing in government-owned synchronous generators is
an option that would be worth putting out for public consultation.
Option 2: Rework the current scheme design, including but not limited to:
●

Setting an emissions factor where higher emitting generators receive either less
certificates or less value for their certificates;
● Setting a criteria for when an Energy Security certificate can be generated, to align
with times when energy security services might be needed. This could include times
of high flow on the interconnector, when there is little synchronous generation
operating, during storm events etc.
● Extending the start-date or designing a phase-in period, to reduce the possible
impact on consumers.
● Reducing the size of the target in line with other modelling such as that undertaken
by the University of Technology, Sydney and University of NSW, for example,
keeping the target fixed at 36% with a phase down of gas eligibility. Specifically,
synchronous generation should not be required to supply 50% of South Australia’s
demand in 2025.
● Opening up at least part of the scheme to non-synchronous generators such as
batteries and wind farms that can provide fast frequency response (FFR).
● Explicitly including review periods or outline what could trigger reviews, to provide
clarity to the industry.
Finally, the South Australian Government, should recognise that this scheme is not highly
bankable and as such put in place other policy measures to drive the deployment of new ondemand renewable energy and storage.
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1.	
  SA	
  Energy	
  Security	
  Target	
  Overview	
  
The South Australian Energy Security Target was announced by Premier Jay Weatherill as
part of the state’s $550m Energy Plan in April this year. Consultation opened on the
proposed scheme design for two weeks in May, with the intention for the scheme to start on
July 1st this year.
According to the consultation document the primary goal of the Energy Security Target is to
“increase competition, put downward pressure on prices and provide more energy system
stability.”
The scheme works by providing certificates for eligible generators where each certificate
represents 1MWh of generation. The cost of a certificate is capped at $50 and the intention
is to create a market for these certificates, which will be administered by the Essential
Services Commission of South Australia. Every year retailers in South Australia must
purchase and surrender a certain number of Energy Security certificates. Retailers can pass
on the cost of certificates to consumers.
The current Target is set at 4,500 GWh in 2017/18 or 36% of South Australia’s annual
electricity consumption, rising to 6,000 GWh or 50% of the state’s projected electricity
consumption by 2025, with the target remaining at 50% beyond 2025.
Essentially the scheme design is exactly the same as the Federal Renewable Energy Target
(RET) scheme, with the main difference being the eligibility criteria, that is, which generators
are eligible to receive certificates and participate in this scheme. Under the RET, only
renewable energy generators are eligible to create certificates, because the target is
designed to stimulate investment and deployment of new renewable energy generation.
Under the proposed South Australian Energy Security Target, eligible generators are defined
as generators located in South Australia that can provide fault current and real inertia and
are “clean”. In this scheme “clean” generators are defined as those fuelled by gas or
renewable sources within the meaning of the Commonwealth Renewable Energy Act 2000.
Essentially this is a “gas RET” with provision for technologies such as concentrating
solar thermal, bioenergy and perhaps pumped hydro.

2.	
  Key	
  Design	
  Issues	
  
There are a number of fundamental issues with the design of the Energy Security Target
Scheme. This section outlines these fundamental issues, the following section outlines the
implications of these issues on the policy’s tripart goals of energy security, affordability and
climate action (aka the transition to clean energy).
1. Scheme start date & eligibility
The eligibility requirements of this scheme mean that when it starts on July 1 this year, the
main eligible generators are the gas plants located in South Australia, particularly the two
largest - Torrens Island, owned by AGL and Pelican Point owned by Engie. This has
implications for both South Australia’s electricity sector emissions and for the level of
competition and market power in the electricity market.
2. Conditions for earning certificates
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There are no conditions for earning certificates beyond being a synchronous generator that
can provide real inertia and fault-current support. The lack of emissions requirements or time
requirements for generation has negative implications for whether this policy will do anything
to decrease emissions, increase energy security or change the behaviour of generators
bidding into the wholesale electricity market.
3. Scale of target & eligibility
The 36% target rising to 50% for synchronous generators only (i.e, excluding batteries
combined with wind or solar), has significant negative implications for energy security by:
failing to drive what is needed to ensure system security in the short-term; stifling innovation;
reducing competition; and, slowing the transition to clean energy.
4. Bankability of the target
The target is enacted through South Australian regulation, which is easily changed. While
this has potential merits for responding to triggers, it also means that the scheme is unlikely
to be bankable for new generation projects in all practicality.

3.	
  How	
  well	
  does	
  the	
  Energy	
  Security	
  Target	
  meet	
  its	
  stated	
  goals?	
  
The intention behind this policy is to help South Australia meet the tripart challenge of
energy security, affordability and climate action and in so doing work in the long-term
interests of South Australian electricity consumers. In this section we assess the proposed
scheme design against these three goals and its impact on consumers.

3.1	
  Energy	
  Affordability	
  	
  
The consultation document claims that this scheme will put downward pressure on electricity
prices, through increasing competition in the wholesale market. Unfortunately, this will not
be the case, in the short term or medium to long term.
Short term
In the short term, the main beneficiaries of this scheme will be gas-fired generators in SA, as
they are the only existing generators that are eligible. Since quick-build technologies such
as flywheels and batteries are excluded from this scheme, these two generators will continue
to be the main beneficiaries for the next 2-3 years, before any other synchronous generation
can be built. This in turn means that there will be next to no competition for these certificates
in the next 2-3 years. As such, Engie, AGL, Origin and the few other gas generation owners
will be able to sell certificates at the capped price of $50/MWh. While it is understood that
through the merit order effect, this is intended to displace brown-coal imports through the
interconnectors with SA gas generation at a net-neutral cost to consumers, there is
significant concern that the market power of certain actors driven by the lack of competition
could result in a direct transfer of wealth from consumers to these gas gentailers (and their
gas suppliers) to the tune of $225million in 2017/18 rising to $245million in 2018/193.
Without access to the modelling underpinning this scheme, it is difficult to assess the
assumptions made about how competitive the market is at present and likely impacts on
consumer bills.
Furthermore, given that the Energy Security Certificates will be surrendered by retailers
annually and that there is no requirement for the generation of certificates beyond being a

3

$50/MWh certificate price multiplied by the size of the energy security target.
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synchronous “clean” generator4, this will not drive any behaviour change by existing
generators. Essentially the gas gentailers can “dump” gas generation into the market at
times that suit their interests and receive certificates for doing so. There is no requirement
in the scheme’s proposed design for them to generate at times where the market or the
system need their services to guarantee supply (see Energy Security section below for more
information on this point). Gas generators will continue to be able to set the market price,
including driving huge price spikes at times of peak demand or low wind and solar output, as
occurred in July 20165. As such, these certificates will likely be passed onto consumers at
extra cost, without any reduction in wholesale prices, resulting in the average wholesale
electricity prices rising, not falling, putting significant upward pressure on consumer bills.
Because gas prices are currently high, gas is currently the most expensive source of
generation in the electricity market, (see IEEFA, the Climate Council6 and the Melbourne
University Climate and Energy College7 for a sound analysis of why gas prices are high and
why new gas supply is not going to fix this). The Energy Security Target certificates both
require gas to make up a potentially higher proportion of the annual electricity generation mix
than it otherwise would have done (36% in the first year) and makes it more profitable for
them to do so at times of lower wholesale electricity prices, driving up average electricity
prices through the year for South Australian consumers. These factors further entrench the
market power of the existing actors in the short-term, increasing the cost to electricity
consumers.
Medium to Long term
In the medium to long term, competition will also be constrained through the proposed
design of the Energy Security Target. While the scheme design could stimulate the
deployment of “on-demand” synchronous renewable technologies such as CST, biomass
and perhaps pumped hydro (see the Clean Energy Section below for more detail), it is likely
to decrease the deployment of new wind and solar projects.
South Australia already generates approximately 50% of its electricity from variable but
predictable sources of clean renewable energy – wind and solar. By specifying that only
50% of electricity consumption can come from these sources by 2025, which are also the
cheapest new-build technologies from here, this will disincentive new wind and solar projects
from being built. While South Australia can generate more than 50% electricity from wind
and solar, anything above 50% (annually) will be exported via the Heywood interconnector
to Victoria. Since this comes with higher loss factors and sends a strong signal to project
developers that renewable energy sources are surplus to requirements, renewable energy
project developers will likely concentrate their efforts in other states. This in turn will mean
that there is less competition in the wholesale market by 2025 than otherwise possible.

Box 1: Impact of RET on customer bills
Given that the Energy Security Target scheme design is almost identical to that of the RET
(with one or two modifications) why is it that the RET lowers customers’ energy bills and the
Energy Security Target does not?
The RET was first introduced by the Howard Government in 2001, it was a very small target
4

http://ieefa.org/ieefa-update-australias-natural-gas-cartel-bleeding-australia/
https://d68ej2dhhub09.cloudfront.net/1881South_Australia's_wholesale_electricity_market_Bruce_Mountain_FINAL.pdf
6
https://www.climatecouncil.org.au/price-of-gas
7
https://www.wilderness.org.au/sites/default/files/PDFS/shortlived_shortfall.pdf
5
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of 2% (9,500 GWh) new renewables by 2010.8 This successfully stimulated the
development of renewable energy projects, while its small size meant that the impact on
customers’ bills of retailers purchasing certificates was negligible when spread over all
customers. By the time the RET was expanded by the Rudd Government in 2009 to 20% by
2020 there was a significant pipeline of shovel ready renewable energy projects that could
be built quickly. This meant that competition increased in the wholesale electricity market as
new renewables projects came online pushing down prices, at the same time as retailers
were buying certificates. As the price of wind and solar have dropped and the price of gas
has risen, competition when solar and wind is available has grown.
The Energy Security Target on the other hand is a significant target – 36% rising to 50% by
2025. So the number of certificates that retailers and ultimate customers have to pay for is
significant from day one. Furthermore, the target is being introduced without any lead-time,
so there is no pipeline of shovel ready projects. It will take at least 2-3 years before any new
competition comes into the South Australian electricity market as a result of this policy
stimulating the deployment of new generation. In the meantime customers could pay
through the nose for certificates that go to existing (mostly paid-off) generators, particularly
high-cost gas.

A key test for any reform of the SA energy market is whether it will increase the level of
competition, due to the highly uncompetitive nature of the SA energy market. Rather than
assisting new entrants, the scheme’s design and timing strongly favours the gas incumbents;
in fact, financially supporting the incumbents to reduce the chance they will mothball their
production capacity appears to be the primary purpose of the scheme.

3.2	
  “Clean”	
  Energy	
  
The Energy Security Target consultation document states that eligible generators for this
scheme will be “clean”. Unfortunately, the proposed scheme design is not commensurate
with what should be considered “clean”. The current policy does not have an emissions
requirement and deliberately includes gas generators.
Gas is not a transition fuel
Torrens Island power station which as outlined above, is not only eligible for the scheme, but
will be one of the main beneficiaries, has relatively high emissions intensity9. By requiring a
certain level of generation from existing gas-fired generators over the next 2-3 years it will
increase the emissions from South Australia’s electricity system, taking the state backwards
on its climate leadership.
Further, this scheme will make Torrens Island specifically more profitable. As a result it will
likely extend its life and increase South Australia’s reliance on Australia’s most polluting gasfired generator beyond what is needed.
By deliberately including gas in this scheme, the South Australian Government also runs the
risk of supporting a new privately owned gas generator, beyond the proposed government
owned gas generator, particularly if gas prices drop in the future (while this it is not likely, it is
possible). It is understood that the proposed government-owned gas generator will only be
used as a generator at times where system adequacy is threatened, that is where supply is
8

www.cleanenergyregulator.gov.au/RET/About-the-Renewable-Energy-Target/History-of-the-scheme
www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Planning-and-forecasting/NationalTransmission-Network-Development-Plan/NTNDP-database)
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falling short of demand. With demand response, battery storage and other measures, this
power station is unlikely to be needed, however, should it be built the emissions impact could
be negligible if operated in this way. However, a new commercial gas generator would have
to generate often and would lock in greenhouse gas emissions for the next 30 years, which
runs directly counter to the climate leadership of the SA Government to date and to the
emissions trajectory needed. As the Climate Council reports, “gas is not sufficiently less
polluting than coal to garner any climate benefit”.10 As such, it is essential that an emissions
eligibility requirement be included in the design of the Energy Security Target Scheme.
Supporting the uptake of on-demand renewable energy
At a first read, the main positive outcome of the Energy Security Target scheme as it is
currently designed, is that it could stimulate the deployment of CST, bioenergy and perhaps
pumped hydro. These are important technologies for the transition to 100% renewables and
support for their deployment has to date been a big gap in the Australian energy policy
landscape.
It should also be noted that policies supporting the uptake of on-demand renewable energy
and storage solutions will also be good for increasing competition and lowering prices.
Currently, and in the future, on-demand sources of energy are and will be price setters in the
market. The more competition in this area of the wholesale market, the less ability there will
be for a few generators to game the market.
However, the fact that the target is enacted through regulation, with a likely intention of being
phased out if an EIS or sufficient changes to the FCAS market are introduced, means the
scheme is not particularly bankable for new generation. Without access to the modelling
underpinning the scheme, it is unclear what the assumptions are about how much this
scheme is designed to drive the deployment of on-demand renewables and whether the
modelling is based sensible assumptions. Either way, it is clear that there are a number of
alternative approaches to more effectively and efficiently achieving this outcome (see
Recommendations section below for examples).
There is also a question as to the eligibility of pumped hydro, as like any storage technology
it is only renewable if the energy used to pump the water up the hill comes from renewable
sources. This needs to be made explicit in the regulations behind the scheme. It is noted
that this could also increase demand for wind and solar, though probably not sufficiently to
correct the market distortion discussed in the energy affordability section of this briefing
paper. It should also be noted, that pumped hydro storage can be designed to operate in
“synchronous condenser” mode providing inertia while consuming very little water, or stored
energy, so there is a clear opportunity for the proposed scheme to recognise and encourage
this special ability.
In addition, the inclusion of bioenergy from native forests in the Commonwealth Renewable
Energy Act 2000 is highly problematic on environmental grounds11 and should not be eligible
for certificates in any South Australian Energy Security Target.12
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https://www.climatecouncil.org.au/price-of-gas
www.acf.org.au/ten_reasons_why_burning_native_forests_for_electricity_should_not_be_included_i
n_the_ret
12
While this is not a significant concern in South Australia, it is nonetheless important to ensure
against additional unintended consequences.
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3.3	
  Energy	
  Security	
  
Being clear on the energy system services being targeted in this policy
The consultation paper states that there are three main energy security services that the
Target is aiming to deliver:
●
●
●

On-demand electricity supply that can help when supply is low (for a range of
possible reasons) and/or when demand is particularly high. This is important for
system adequacy – ensuring there is enough capacity to supply demand at all times.
System strength, particularly high fault current levels
Frequency stability.

These last two services are important for system security, that is the electricity system’s
ability to withstand sudden changes or contingency events such as the sudden loss of a
major load or generator.
The conclusion from the South Australian Government seems to be that synchronous
generators that provide “real” or physical inertia are the best way to achieve all three of
these services. Furthermore, it can be extrapolated from the size of the Energy Security
Target (50% by 2025) that the South Australian Government thinks that synchronous
generators should deliver the majority of these services. This is problematic, in significant
part as it constrains innovation and locks in high-priced sources of generation to deliver
services that could be met more cost-effectively by a range of technologies.
What energy system services does South Australia need?
In addition to the three energy system services listed above there are two other outcomes
that are needed for electricity system security in the short to medium term.
Firstly, fast frequency response (FFR) also known as synthetic inertia. Currently the fastest
response time the South Australian electricity system can deliver through the existing
Frequency Control Ancillary Services (FCAS) Market is 2-3 seconds, however in September
2016 the system fell-over in ½ a second. While more inertia in the system would have made
it more resilient last September, the whole idea of energy security events is that they are
often unforeseen. As such, FFR is an essential component of a more stable and secure
electricity system for South Australia. The timing of this policy is particularly poor, coming at
a time when power engineers in Australia and worldwide are testing alternative means for
Fast Frequency Response for system security.
Secondly, new generation at scale is needed in the unlikely event of an accident, particularly
at Torrens Island. One of the things that has sped up the retirement of generators in
Australia, is that as they age, they are more likely to experience breakdowns or accidents.
The Hazelwood Mine Fire, the Tallawarra trip13, and the Liddell boiler tube issues14 are just a
few examples of this. Torrens Island A is now 50 years old and Torrens Island B is 41 years
old, both beyond retirement age for most power stations. These generators are
experiencing issues, for example earlier this year there was a in fire in the switchyard15, and
it is publicly acknowledged that the power plant is unlikely to ever run at full capacity again.16
13

http://reneweconomy.com.au/nsw-heatwave-another-catalogue-of-fossil-fuel-power-failures-16667/
http://reneweconomy.com.au/agl-shuts-down-liddell-coal-fired-power-station-units-for-repairs12915/
15
www.news.com.au/national/south-australia/fire-at-torrens-island-power-station/newsstory/c105f9b15c3cbd78a7d6cb3080c69401
16
www.adelaidenow.com.au/news/south-australia/sa-power-crisis-torrens-island-power-station-reachingPage 10 of 17
14

Additionally, because Torrens is so old, it also means it is unreliable as a black-start
generator after a blackout. As such, it is essential that new generation be built rapidly that
could replace both the energy provision and system security services provided by Torrens
Island, should an unexpected failure occur.
Delivering on-demand electricity
Synchronous generators such as gas, CST and bioenergy are only a few of the technologies
available to deliver on demand electricity services. These include, but are not limited to
demand response and energy storage - electric batteries and with physical inertia such as
pumped hydro and flywheels (if not inverter coupled), standalone or coupled with wind and
solar. Both batteries and demand response are currently more cost effective ways of
delivering on-demand electricity services than gas generators. Two recent announcements
that will help deliver batteries and demand response are:
●

The South Australian $150m innovation fund;

●
The new program by ARENA and AEMO to source 100MW of demand
response for summer 2018.
Both of these should help with any possible shortfall between electricity supply and demand.
There needs to be a mix of all these technologies in the South Australian electricity system,
however restricting 50% of electricity supply to synchronous technologies significantly
minimises the role that batteries particularly can play. In addition, if demand response is
successful, the electricity forecasts for South Australia may be inaccurate and the target
proposed will end up requiring more than 50% of South Australia’s generation come from
synchronous technologies.
How much inertia does South Australia need?
It is clear that inertia is need to ensure South Australia's electricity system security in the
short-term. However, the idea that a stable and secure modern electricity system will require
50% electricity generation from technologies that deliver inertia runs counter to practical
experience and all the best research.
Research undertaken by UNSW found that an Australia powered by 100% renewable
electricity could need as little as 12% of annual energy from synchronous renewable
technologies to meet the reliability standard. If they are coupled with synchronous
condensers the quantity could be less (as low as zero), because the condensers provide the
inertia required to keep the system secure and stable.17
Currently, Ireland is the world-leading country on dealing with the issue of managing inertia
with a high penetration of asynchronous technologies (such as wind, solar and batteries).
They now operate with a maximum instantaneous penetration of 60% asynchronous
generation, and are aiming to get to 75% by 2020.
While still in the research and demonstration phase, the idea of an energy system run on
completely asynchronous generation (even without synchronous condensers) is likely to be
possible. Research engineers are working on this challenge around the world. At a small
scale, AusNet Services just recently ran part of their network as a self-supporting power
end-of-life/news-story/a2246cf442896d927233ae76b4127d8c
17

J. Riesz, B. Elliston (2016) “Research and Deployment Priorities for Renewable Technologies:
Quantifying the importance of various renewable technologies for low cost, high renewable electricity
systems in an Australian case study“, Energy Policy, 98, p. 298-308.
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system with only local energy sources and no synchronous generation. Given the rate of
change and technological advancement in the energy sector, it is likely that this will become
a practical reality sooner rather than later. As such, any energy security target should stay
stable at 36% and ramp down the proportion of gas over time, allowing for technology and
power system management innovation.
The Energy Security Target of 50% by 2025 is currently set too high for current standards
and will likely be significantly too high in the future. While review periods can introduce
uncertainty, given the changing nature of the field of energy security service provisions,
review periods will be essential.
Alternatively the South Australian Government could build, own and operate a series of
synchronous condensers, that could be deployed relatively quickly and solve the majority of
its inertia-based system security issues. This idea is explored in more detail in the
recommendations section below.
It should also be noted that the current Energy Security Target scheme design seems to
exclude storage solutions that provide inertia such as flywheels and synchronous
condensers. It does this in two ways – firstly they are not eligible “generators” as they are
storage solutions. Secondly, these technologies provide very little actual energy output, they
provide rotating mass and thus inertial services and fast frequency response measured in
kW-seconds or MW-seconds, which could be extremely useful for South Australia, given that
it takes the gas fired generators at least 5 minutes to switch on and sync to the grid. As
such, the exclusion of these technologies in this scheme is problematic as it cuts out good
existing solutions for meeting two of South Australia’s energy security needs.
Ensuring security services are available when needed
Of all the concerns raised about whether this scheme will meet South Australia’s energy
security needs, this is the most important. Under the current Energy Security Target scheme
design there is absolutely no guarantee that the generators generating Energy Security
Certificates and being paid, will actually be operating at the times that are needed either for
system adequacy or system security reasons.
For example the Energy Security Target does nothing to ensure with certainty that the
problem that occurred earlier this year in South Australia where a gas-fired power generator
sat idle, while 90,000 customers experienced a blackout, would not occur again. That
generator could at the end of the year have made more money off this scheme, while sitting
idle during critical security events.
While it is noted that not all security events can be foreseen (which is why FFR services are
essential), there are times when there is greater probability of needing system stability
services than others, such as when there are high flows on the interconnector or during a
storm. For the Energy Security Target to deliver on actual increased energy security,
particularly in the short-term, it is essential that the generation of Energy Security certificates
be tied in some way to the times when South Australia’s energy system needs energy
security and adequacy services (see recommendations below).
Indeed, just as the Energy Security Target won’t change the behaviour of generators to drive
lower costs in the wholesale market, it won’t change behaviour to ensure energy system
security. The behaviour of generators in South Australia to ensure energy system security
will continue to be dictated by:
1. AEMO, through their new SA System Strength policy which specifies that “a
minimum of two sufficiently large synchronous generators are required to be on-line
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at all times.”18 This policy has already been put into practice in April 26 of this year.
2. The new South Australian emergency ministerial powers.
The role of batteries, wind and solar in system security
Modern energy systems are increasingly being supported by fast acting technologies that
can provide voltage and frequency regulation. From solar inverters, to batteries to windfarms all of these smart devices can be programed to provide grid stability services.
Batteries particularly can provide what is known as Fast Frequency Response (FFR) or
synthetic inertia, which means they can react in less than a second to simulate inertia.
Wind turbines have rotating mass due to their blades, and although they are not providing
synchronous generation, this inertia can be applied to the grid by programming, which is also
known as synthetic inertia. Capability for wind farms to provide synthetic inertia has been
mandated in Quebec in Canada since 2005 to provide frequency stability services. There is
a role for wind farms as well as batteries (either stand-alone or coupled with wind and solar)
to provide energy security services to the South Australian grid.
As outlined above, the South Australian grid is in need of fast-response frequency services
that batteries and wind farms can provide. Further, AEMO has stated that increasing the
amount of FFR in the grid, reduces the amount of “real” inertia needed.19 Over time it is
likely that the amount of “real” inertia needed will reduce as system management and
technological advances increase. As such, it makes no sense to exclude technologies that
provide FFR from the Energy Security Target scheme. Particularly, with the target rising to
50% of South Australia’s electricity demand, this will curtail innovation in new battery
solutions, in spite of South Australia’s new technology innovation fund, as their market share
is significantly curtailed by this policy.
A more sensible approach would be to split the Energy Security Target into two components
– one part that has to be supplied by technologies that can provide real inertia (aka
synchronous generators) and the second part that can be supplied by both synchronous
generators and technologies delivering FFR (aka asynchronous generators) as well as
demand side resources. This latter component of the Energy Security Target should rise
over time.
Doubling up
While it is clear that AEMO failed to appropriately manage two major energy security events
satisfactorily in the last year, although they did all they could within their current powers
under the rules, the organisation is now under new leadership which is driving a strong
reform agenda. There is a rule change that has granted AEMO emergency frequency
control powers20, it has developed plans to ensure inertia21 and is currently working with the
AEMC to expand and reform the FCAS market.22
Should this FCAS market include inertia services, it would allow eligible generators in the
future to effectively double-dip – generating energy security certificates at the same time as
18

https://www.aemo.com.au/-/media/Files/Media_Centre/2016/SA-System-Strength.pdf, p2
https://www.aemo.com.au/-/media/Files/Electricity/NEM/Security_and_Reliability/Reports/2016FPSS-Roadshow-presentation-3.pdf, slide 19
20
http://www.aemc.gov.au/Rule-Changes/Emergency-frequency-control-schemes-for-excess-gen
21
http://www.aemc.gov.au/getattachment/917b38b1-2f61-4601-a72e-f084cba0e2ce/AEMO.aspx
22
https://www.aemo.com.au/Stakeholder-Consultation/Industry-forums-and-working-groups/Othermeetings/Ancillary-Services-Technical-Advisory-Group
Page 13 of 17
19

getting revenue from the FCAS market for providing the same services. Should this come to
pass, it would not be in the long-term interests of consumers, as it means that consumers
will pay for the same services twice. As such, when the FCAS market has been expanded
and if it becomes a more functional and transparent market, the Energy Security Target
policy should be reviewed for continued relevance.
A policy that supports the medium-term replacement of Torrens Island
While the Energy Security Target does send a signal to the market that new generation
capacity is needed. It may not be a strong enough signal, given that it is capped at
$50/MWh and new generators will have to compete with existing gas generators. As such,
the Energy Security Target is not actually the most cost-effective or speedy way to procure
more generation, that is needed in the event of an accident in aging generation infrastructure
such as Torrens Island. Reverse auctions with a contract for difference or direct
procurement by the state government would likely be quicker (if the timelines are in line with
the ACT government’s approach) and more cost-effective.

Desired	
  outcomes	
  of	
  an	
  Energy	
  Security	
  Target	
  policy	
  	
  
To meet the SA Government’s stated goals, a policy (or combination of policies) not only
needs to minimise perverse outcomes described in detail above, it/they should achieve the
following positive outcomes.
1. Deliver more affordable power for South Australian electricity consumers. Specifically by:
●
●

Stimulating greater competition in the wholesale electricity market, particularly by
price-setting (dispatchable) technologies; and
Disincentivising gaming or price gouging of the wholesale market.

2. Deliver low emissions electricity generation for South Australia in line with the Paris
commitment to 1.5-2C warming. Specifically by:
●

Not extending the life or increase the dispatch unnecessarily of SA’s existing highly
emissions intensive gas-fired power stations;
● Not incentivising new fossil fuel generation;
● Not curtailing the amount of wind and solar that can input into the electricity system,
beyond what is absolutely necessary for system security (note this is the case for all
generation); and
● Incentivising new dispatchable energy technologies such as CST, sustainable
bioenergy, pumped hydro and battery storage, which can provide a combination of
on-demand energy, inertia and fast-frequency response.
3. Ensures or incentivises the delivery of electricity services when they are needed and as
rapidly as needed. Specifically:
●
●
●

Dispatch of electricity to meet supply when variable sources of generation are low, or
when other sources of generation are down (e.g. the interconnector or a gas-firedpower plant);
Frequency control and fault response, through both inertia and fast-frequency
responses services and
New build generation capacity, of which should include at least some new
synchronous generation capacity.
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Recommendations	
  
A fundamental recommendation is that the modelling underpinning the design of the Energy
Security Target scheme be released and a statement provided about how this scheme will
impact customers and emissions.

Option	
  1:	
  Do	
  not	
  proceed	
  with	
  the	
  Energy	
  Security	
  Target	
  and	
  put	
  in	
  place	
  
more	
  appropriate	
  measures	
  to	
  fulfill	
  the	
  tripart	
  goals	
  
Specifically the following measures are proposed:
A. Set an on-demand renewables and storage target for 2025, underpinned by a series
of reverse auctions and government ownership.
This is likely to be a more cost effective way of ensuring the uptake of on-demand renewable
energy solutions such as CST, sustainable bioenergy and pumped hydro. While certificate
based schemes are extremely effective at delivering broad market access for low-cost
energy solutions targeting a single outcome, they quickly become complex if they are trying
to achieve multiple outcomes. Reverse auctions are a proven way to get low-cost
deployment of energy solutions. Reverse auctions can also be tailored to deliver different
energy services needed from FFR to inertia to on-demand energy to minimise peak pricing
events. It should be noted that demand response should be eligible for inclusion if the
outcome being sought is on-demand energy. It is also essential that this target explicitly
excludes gas to ensure South Australia remains on a trajectory of being a world-leading state
on climate action.
B. Work with AEMO to jointly implement their energy security measures, in
combination with exercising the emergency ministerial powers
Specifically, work with AEMO on their plans for ensuring sufficient inertia services are
provided to South Australia and across the NEM.23
C. Purchase, build and operate a series of synchronous condensers
As outlined in the Energy Security section above, synchronous condensers can play an
important role in providing inertia in situations of high penetration renewables. It is
understood that the South Australian Government has investigated synchronous condensers
and deemed them too expensive. This is surprising, given that AEMO estimate that to meet
the inertia requirements for South Australia would be in the order of $280m24, which is less
than two years of the potential cost of the Energy Security Target, if fears about the
uncompetitive nature of the scheme are realised and the full cost is passed on to consumers
with little to no additional benefit.

23

http://www.aemc.gov.au/getattachment/917b38b1-2f61-4601-a72e-f084cba0e2ce/AEMO.aspx
AEMO estimate that “the cost to add inertia (in the form of synchronous flywheels) is on the order of
A$35/kw-sec, so 8000 MW-sec, would be roughly A$280M.” Where 8000MW-sec is like running eight big
gas-turbine units all the time. https://www.aemo.com.au//media/Files/Electricity/NEM/Security_and_Reliability/Reports/2017-03-10-GE-FFR-Advisory-Report-Final--2017-3-9.pdf
24
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Option	
  2:	
  Substantially	
  rework	
  the	
  scheme’s	
  design	
  
A. Revise the Energy Security Target size downwards to be commensurate with the
latest modelling and research.
Specifically, we recommend that any Energy Security Target be based on work
commissioned by the Australian College of Learned Academies, funded by ARENA and
undertaken by the Institute for Sustainable Futures.25 This work sets out what storage and
energy services are needed to ensure both electricity system adequacy and security now
and into the future, both in South Australia and nationwide.26
B. Rework the eligibility criteria to ensure that part of the target is open to technology
solutions that provide synthetic inertia
Specifically, we recommend opening up the eligibility of at least half of the target to
technologies such as batteries, demand side solutions, wind and solar where they can
provide FFR services to the grid, increasing the energy security of the system. Synchronous
generation should still be eligible for this half of the target, however a phase down period
should structured for the eligibility of gas, to stimulate the deployment of new on-demand
renewable and storage technologies.
C. Be explicit about review periods and additional checks and balances
More detail is needed about what could trigger a review of the Energy Security Target
Scheme, how frequently this will occur. We recommend that reviews be conducted regularly
given the rapid changes occurring in the market. In addition, more work needs to be done on
what additional checks and balances and reporting will be put in place to track the impact of
the scheme and minimise the chance unintended consequences.
D. Establish additional criteria or factors for certificates
Once the Target has been revised to a more appropriate scale and split to include both ‘real’
and ‘synthetic inertia’, and more checks and balances established, there are two possible
approaches to reworking the remainder of the scheme so it would deliver more positive and
less perverse outcomes.
The first approach is by establishing a set of detailed criteria under which certificates can be
generated and the second is through developing a set of factors that revise the cost of
certificate based on how valuable it has been to achieving the desired outcomes.
Certificate criteria approach
Criteria should be added for when an Energy Security certificate can be generated, these
criteria should be tied to times when additional energy security is needed. This would likely
include times when there is very little synchronous generation operating and times when
interconnector flows are high. Additionally, this should include times when AEMO or the
Essential Services Commission deems there is a possible non-credible contingency, that is it
is possible something might happen, like a storm taking down a power line.
25

Please email Geoff James (Geoffrey.James@uts.edu.au) at the Institute for Sustainable Futures for
instructions on how to request access to this document prior to its public release in June.
26
Contact either the Australian College of Learned Academies or the Institute for Sustainable Futures
at UTS to request access to this research prior to its public release at the end of June.
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However, given these time criteria don’t address the emissions issues, these additional
criteria either need to be supplemented by:
●

The exclusion of gas; and/or

●

A delay to the start-date of the scheme to ensure that this program is supporting new
generation, not old emissions intensive gas generation; and

●

Exclusion of existing generators from the scheme.

Factor approach
Alternatively, additional factors could be applied to the equation in Subdivision 3 of the
proposed new regulations. This is an equation that specifies how much eligible electricity is
generated that can be used for creation of a certificate. Already an eligible fuel factor is used
to ensure that diesel generators are not receiving certificates. A marginal loss factor is also
used. Additional factors should be added to this equation include:
●

An emissions factor – where generators generating 1tonne of CO2e/MWh or more
get no certificates and zero emission generators get the full value of the certificate
and generators in between get a lower value based on a linear scale;
● An age factor – where newer generators get higher value; and
● A time factor – where certificates generated at particular times that are needed for
system security and adequacy get a higher value.
More work would need to be done defining these factors.

Conclusion	
  
To conclude, the case for the efficacy and efficiency of the Energy Security Target Scheme
and its impact on consumers, competition, energy security emissions and the uptake of new
generation has yet to be made adequately. Without public access to the modelling that
underpins the scheme it becomes a highly non transparent policy. There are serious
concerns about potential unintended consequences and the lack of checks and balances in
place to both minimise the likelihood of these occurring and rectify the situation should they
occur. We strongly urge the South Australian Government to do its due diligence and rework
the scheme so that it aligns with their aims as a leader on climate action, while also meeting
the security needs of the South Australian electricity system.
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