2.2 Australia: from central electricity to solar/storage systems

Helen Poulter

2.2.1 Introduction

Australia has one of the best solar resources in the world and also some of the
highest electricity prices. It also has the highest per capita of domestic solar
PV installations worldwide, at almost 25 per cent of households. In September
of 2016, South Australia experienced severe storms which led to a state-wide
blackout and prompted a review of the governance of the National Electricity
Market (NEM). A heatwave in February 2017 caused the NEM to cut power to
90,000 of its domestic customers. This load shedding event prompted a further
peak in the installation of behind-the-meter distributed generation and enquir-
ies for domestic storage.

This chapter will give an overview of the NEM in Australia, the renewable
energy resources, the current situation regarding distributed energy, and the
future plans for the governance of the NEM.

2.2.2 The Australian electricity framework

Australia’s electricity networks are separated into three regional markets and
one state owned system. The NEM is the largest and operates in Eastern Aus-
tralia, covering five interconnected state-based networks and is the focus of this
chapter. The three other smaller systems operating in the western and north-
ern states (The Wholesale Electricity Market (WEM), the Northern Territory
Electricity Market (NTEM), and the North Western Interconnected System
(NWIS)) operate under different rules to the NEM and as such will not be
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covered here. The NEM is governed and regulated by a central federal system.
This section will give a brief overview of the governance institutions of the
NEM and its market operation.

Federal departments

Council of Australian Governments

The Council of Australian Governments (COAG) was initially established in
1991 to drive microeconomic reform in the energy, communications, trans-
port, and water industries (AEMC 2014b), and to replace the Special Premiers
Conferences, a similar body who met at frequent intervals to discuss matters
of Commonwealth importance. The members are the Prime Minister, State and
Territory Premiers, and Chief Ministers and the President of the Australian
Local Government Association.

The reform of the electricity industry (the goal of which was to separate
policy and regulation from industry; the restructuring of industry; and to
introduce competition) resulted in the commencement of the NEM in eastern
Australia in 1998 and the Wholesale Electricity Market (WEM) in southern
Western Australia in 2006. Since its formation COAG's role has been to pro-
mote reforms that are of national significance and/or need the co-operation
of all the state and territory governments. These reforms include themes for
economic and social participation, national economic competition, sustainable
living, health, and reducing the disadvantages of the indigenous people.

Council of Australian Governments Energy Council

The COAG Energy Council was established in December 2013, replacing the
Standing Council on Energy and Resources (SCER) and consists of the energy
and resource ministers from the Commonwealth, state and territories of
Australia, and New Zealand. The council was established in response to a need
for energy reforms within both the gas and electricity markets, which included
energy efliciency and productivity and energy security, whilst also promoting
the competitiveness of Australia’s mineral and energy resources, as shown in
Figure 5 (COAG Energy Council 2016).

Energy Security Board

The Energy Security Board (ESB) was established in August 2017 following
a review of security and reliability of the NEM (Finkel et al. 2017). The ESB
consists of the CEO from each of the Australian Energy Market Commission
(AEMC), the Australian Energy Regulator (AER), and the Australian Energy
Market Operator (AEMO) and an independent Chair and Deputy Chair. The
function of the ESB is to provide coordination of the implementation of the
reforms put forward by the Finkel Review. The ESB will also ‘provide whole
of system oversight for energy security and reliability to drive better outcomes
for consumers’ (COAG Energy Council 2017). The ESB reports directly to the
COAG Energy Council.
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Australian Energy Market Commission

The AEMC was established in 2005 with the objective to ‘promote efficient, reli-
able and secure energy markets which serve the long-term interests of consumers’
(AMEC 2016). Their function is to review on possible reforms to the current
regulatory and market arrangements for both gas and electricity and advise the
Energy Council, in conjunction with the AER and the AEMO. This includes
managing rule change requests under the National Electricity Rules (NER) and
the National Electricity Retail Laws (NERL).

Australian Energy Market Operator

The AEMO is the independent energy markets and power systems operator. It is
responsible for the wholesale energy markets (electricity and gas) and manage-
ment of the NEM. They are a limited company with operating costs recuperated
through market fees (AEMO 2016a).

Australian Energy Regulator

The AER regulates the wholesale market of the NEM in compliance with NEM
legislation and rules. It works in conjunction with, and is funded by, the Com-
monwealth with staff, resources and facilities provided from the Australian
Competition and Consumer Commission (ACCC). They are the economic
regulator of the energy networks and set a maximum price for network charges
in collaboration with the network service providers, which is reviewed every
five years. They monitor and enforce compliance with the obligations in the
Retail Law, Rules and Regulations and provide a price comparison website for
retail markets for those states which are compliant under the NERL, which
includes Tasmania (TAS), Australian Capital Territory (ACT), South Australia
(SA), New South Wales (NSW), and Queensland (QLD) (AER 2009).

Energy Consumers Australia

Energy Consumers Australia (ECA) is a not-for-profit advocacy set up by the
COAG Energy Council in 2015 and funded through AEMO to represent the
long-term interests of residential and small businesses within the NEM and to
provide advice on energy issues to these consumers and represent their views
to the Council. They work in conjunction with stakeholders from the energy
industry, energy ombudsman, government and market bodies, the research
community and media (ECA 2016).

National Electricity Market

The National Electricity Market is the wholesale electricity market covering the
eastern coast of Australia. It is governed by the National Electricity Rules (NER)
as set out by the regulatory framework of the NEL. It has over 100 participants
including generators (the majority taken by coal power plants, transmission
network service providers (TNSPs), distribution network service providers
(DNSPs), and market customers).
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Figure 5: Electricity network governance structure of Eastern Australia.

Source: Author based in information sourced in this chapter.

The NEM is a transmission and distribution grid covering 5 interconnected
state-based networks (South Australia (SA), Tasmania (TA), Victoria (VIC),
New South Wales (NSW) (including the Australian Capital Territory (ACT)),
and Queensland (QLD) covering a distance of approximately 5000 km and is
operated by AEMO. It is an energy-only gross pool market with 5 minute spot
prices averaged for half-hourly periods in each of the six states. Bids are taken
for each of the 6 trading intervals and the averaged spot price is received by all
generators dispatched in the trading interval. A recent rule change, which will
take effect in 2021, is to reduce the settlement period from 30 minutes to five
minutes. This change is to provide a better signal for investment into the mar-
ket for new technologies and business models, such as batteries and demand
response. It has been suggested that it will also reduce the ‘gaming’ of the
half-hourly settlement by gas peaking generators and should therefore reduce
prices (McConnel & Sandiford 2016; Parkinson 2016). Risks in price volatility
are reduced using hedges, options, and futures contracts (AEMO 2016¢).
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2.2.3 Australia’s renewable energy resources

Australia‘s renewable energy resources comprise of solar, wind, hydro, ocean,
and bioenergy. Australia has the highest solar irradiation of any continent and
average wind speeds in the southern part of the continent in excess of 6 m/s
(the minimum average wind speed used in assessing wind farm potential). Due
to the presence in the south of a westerly wind known as the ‘roaring forties,
wind farms in South Australia have reported capacity factors of, on average,
33 per cent. The excellent solar resource is able to produce capacity factors of
around 30 per cent in summer and 15 per cent to 18 per cent in winter (AEMO
2016c¢). The high potential of these resources has meant that new renewable
installations (Tasmania installed its first hydropower station a century ago)
have been predominantly wind and solar.

By the end of June 2018, installed capacity, including operating and under-
construction facilities of large-scale wind and solar had reached 7565 MW
with a further 774 MW of projects signing power purchase agreements (Clean
Energy Regulator 2018). Small-scale PV (systems under 100 kW) split into two
categories currently have:

« commercial systems (10-100 kW) of 1063 MW installed capacity
o residential systems (under 10 kW) of 5556.8 MW of installed capacity
(APVI 2018a).*

In 2017-18 Australia had 44.8 GW of electricity generation capacity (AER 2019).
Small-scale distributed solar now makes up 14.8 per cent of installed capacity.

2.2.4 Distributed Renewable Generation in Australia

The quality of the solar resource, falling prices for PV and storage, and high
electricity prices have made self-generation an excellent proposal for residential
and business consumers in Australia. Since 2008, the NEM states have offered
their own version of feed-in-tariffs, and this, in conjunction with the Small-
scale Renewable Energy Scheme, has led to the current size of the domestic
market. This section will look at this in more detail.

Solar schemes in the NEM

In 2008 as part of their own renewable energy targets, and to encourage early
adopters at a household and commercial level, each of the Australian states
introduced their own incentives for small-scale solar (<100 kW). These state
designed schemes were a Solar Bonus Scheme (SBS) in New South Wales

* Animation for PV installations from 2007-2018 can be found at http://pv-map.apvi.
org.au/animation.


http://pv-map.apvi.org.au/animation
http://pv-map.apvi.org.au/animation

30 Decentralised Energy — a Global Game Changer

Table 2: FiT rates for NEM states (2017).

STATE Scheme Rate c/kWh Max size
Queensland South-eastern QLD: | Based on retailer
no minimum competition
5kW
Rural QLD: 6-8
mandatory minimum
New South Wales | Recommended 11.6-14.6 Depends on
benchmark range for retailer
retailers
Australian Capital | No minimum Depends on n/a
Territory retailer: currently
6-8
Victoria Mandatory 11.3 <100kW
minimum
South Australia No minimum Depends on First 45 kWh
retailer: currently | per day
6-12
Tasmania Set rate 7 10 kW single phase
30 kW three phase

Source: Energy Matters (2017).

(NSW) and a Premium feed-in-tariff (FiT) in Tasmania (TAS) and the
Australian Capital Territory (ACT). The SBS and Premium FiT paid between
44c per kWh and 60c per kWh dependent on state regulated tariffs for all PV
generated electricity. South Australia (SA) and Queensland (QLD) had a net
FiT which paid 44-60 per kWh for electricity that was fed back into the grid.
All state schemes were initially open to unlimited size of domestic system but
then curtailed to 5 kW. In 2012, the schemes closed to new entrants and the
tariff reduced to around 8c per kWh. Those whose systems were registered and
installed before the 2012 deadline would receive the initial Premium or Net
FiT or SBS until 2028. Future FiTs will be set and paid by the retailer with no
minimum requirement but with the states able to set minimums or provide
benchmark ranges as a guide for retailers if they wish (Table 2).

The small-scale renewable energy scheme

In 2011 the Small-scale Renewable Energy Scheme (SRES) was introduced as
a measure to encourage individuals and small businesses to invest in eligible
renewable energy (RE) systems (CER 2018). The scheme will run until 2030.
SRES certificates are produced for new renewable generation by solar PV, wind,
or hydro and for the energy displaced by a solar water heater or heat pump
over the course of a designated period. The certificates can be generated by
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the owner of the eligible technology or by an installer who has been assigned
the right to generate the certificate by the owner. As one certificate is equal
to 1 MWh, small-scale renewable energy (RE) installers can aggregate smaller
RE systems to reach the 1 MWh target and pass on savings to the customer.
The certificates are sold to energy retailers, who are required to surrender an
amount of certificates each year, through a spot market or through a Govern-
ment Clearing House (RET 2018). The value of the certificates is dependent
on the spot market price, currently Aus$35.50/MWh. Alternatively, certificates
can be traded through the government Clearing House at Aus$40/MWh. Cer-
tificates will only be traded through the Clearing House if there are no certifi-
cates available through the spot market. The added benefit of the scheme is that
it gives the AEMO visibility of the location and density of behind-the-meter RE
which allows for better forecasting for grid demand.

The rise of DER in Australia

During the years between 2010 and 2012, Australia saw a huge uptake of dis-
tributed solar PV with 900,000 of the current 1.7 million systems being installed
in those three years (Figure 6).

This led to the highest percentage penetration rates of domestic PV systems
worldwide, double that of Belgium and three times that of Germany and the
United Kingdom (AEC 2016), as shown in Figure 7.

The result of this uptake has meant that in SA there has been a shift in the
time of operational peak demand as the capacity of residential PV systems

Solar PV installation numbers for small-scale systems by
state/territory
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Figure 6: Number of domestic solar PV systems installed by year in the NEM
states.

Source: Clean Energy Regulator (2016).
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Percentage of households with domestic PV installations in the
Australian states compared with country averages
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Figure 7: Comparison of state/territories of Australia at year end 2016 (Clean
Energy Regulator 2016), end of May 2017 (Roy Morgan Research 2017) and
world averages in 2015.

Source: AEC (2016).

(679 MW) reduced the daytime peak demand profile by almost 10 per cent in
2015-16 (AEMO 2016c¢), producing what is now being called a ‘duck-curve’ In
its National Electricity Forecasting Report (AEMO 2016a), AEMO (the market
operator) predicts a reduction and flattening of consumption for grid supplied
electricity due to further uptake of PV from both business and residential cus-
tomers, and an increase in the energy efficiency of households and appliances.
It also recognises that maximum demand for generated power will continue to
shift to both later in the day and year, towards the Australian winter evenings.
This shift has led to a reduction for demand in baseload power but an increase
in demand for peaking plants.

Australia has been the obvious choice for the introduction of residential
storage due to its dominance of the rooftop PV market. In 2016, companies
competing for this market included Tesla, Enphase, GCL Poly, Sonnen, and
RedFlow, with Tesla launching its new Powerwall 2.0 energy storage device at a
cost to Australian consumers of Aus$0.23 kWh! (Peacock 2016).In some states
of the NEM it is now, and will be in the future, cheaper to install, generate, and
store electricity than to buy retail and, dependent on pricing structures, be grid
connected e.g. retailers are now charging a standing rate for meters which is
between 80 and 150 ¢ per day or between Aus$292 and Aus$547.50 per year —
with the average price for installing a 5 kW PV array plus storage cAus$16,000
(Mountain 2016).

In Figure 8, the cost of the PV/storage system in the NEM states has been cal-
culated for a 10 year lifetime (the average lifespan of a battery system), however,
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Comparison of current retail electricity prices in
the NEM states and solar/storage system costs
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M cost of storage + cost of system

Assuming lifespan of 10 years for both (after 10 years costs drop to Aus$0), costs for PV
taken from solar choice.net.au and solar resource and household electricity use for each of
the capital cities calculated for each of the NEM states. As it is assumed that these house-
holds would not use the grid, no allowance has been made for FiT payments

Figure 8: Cost of a solar/storage system.
Source: Australian Government (2017), Peacock (2016), Solar Choice (2017).

if costs were to be spread over a 20 year lifetime, QLD and TAS would also see
DER costs cheaper than retail prices. These figures do not include government
FiT schemes in order to indicate the cost of the system assuming the customer
wanted to disconnect from the grid. In AEMO’s South Australian Electricity
Report (AEMO 2016b), with figures based on information available until July
2016, expected uptake of combined PV and storage systems was predicted to
begin slowly and not see growth until after 2020. It also predicted that retrofit
of storage systems would be uneconomical. However, nationally in 2016, 6750
storage units were installed, up from the previous year’s figure of 500, and this
with no government or policy support. It was estimated that in 2017, due to the
late arrival of the Powerwall 2.0 and new technology that would ease the ret-
rofitting and installation of storage units, that Australia would install as many
as 20,000 domestic scale units (Morris 2017). A report from the Clean Energy
Council (Clean Energy Council 2018) using figures from SunWiz has now
stated that the current number of installations (as at the end of 2017) stands at
28,000 with 12 per cent of installations in 2017 also incorporating storage, up
from 5 per cent the previous year.

After the commencement of the NEM the real term cost of retail electricity
fell until 2007. In 2010-12 there was steep rise with various factors combining
causing this rise i) a growth in peak demand requiring new infrastructure and
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generating capacity, ii) retirement of old coal thermal plant, and iii) switching
to gas generation for peaking plants and baseload power at a time when global
gas prices were increasing (Simshauser & Laochumnanvanit 2011).

Forecasts had predicted an increase in electricity demand which would
require new infrastructure and generating capacity. In fact demand fell which
meant that electricity companies invested in unneeded infrastructure (Saddler
2017). The incorrectly forecast increase in demand meant that the electricity
networks augmented their power lines for an expected increase in a one-way
flow of energy. These investments then formed part of the networks regulated
asset base (RAB). The return on these investments accounts for more than half
of the network businesses total revenue. This high revenue and hence a con-
tinuing high RAB leads to high network charges for consumers. In Australia
the network charges currently make up around 40 per cent of customers’ bills.

Old coal thermal power plants were retired and replaced with combined
cycle gas thermal power plants (CCGT). At this time there was an increase
in global gas prices which led to the development of 3 LNG export projects in
Queensland. These developments limited the availability of local gas for the
domestic market and caused wholesale gas prices to rise, affecting the cost of
electricity supplied by gas generation in the NEM (Oakley Greenwood 2016)
and therefore increasing prices for consumers. Forecasts predict more increases
for residential electricity prices in 2020, between 15 and 20 per cent higher than
2016 levels.

Future price rises have been attributed to a reliance on gas for future elec-
tricity supply and an unexpected reduction in electricity demand leading
to over-investment in generation capacity (Reed 2016). In particular South
Australia (SA) and Queensland (QLD) are more reliant on gas generation for
baseload power. It is forecasted that commercial and industrial users could
see increases of 20-40 per cent compared to 2016 levels by 2037 (Parisot &
Nidras 2016).

For domestic customers the retail cost of electricity is made up of two separate
charges, a daily supply charge, between 80 and 150 ¢ per day dependent on state
and supplier, and the volumetric charge, which includes costs for distribution,
transmission, retail, and wholesale costs, and environmental policies. On 1st
July 2016 the network prices in the ACT and NSW increased, but decreased
in QLD, SA, and TAS (Duffy & Johnston 2016) therefore the rise in retail
prices seen in the latter states could be attributed to an increase in generation
costs and/or environmental policies, or due to the reduction in volume of sales
from customers.

Following the continuing price rises the Australian Competition and Con-
sumer Commission (ACCC) released a report on retail pricing in the NEM
(ACCC 2018). The report recognises that competition in the NEM is not work-
ing and that the current approach to policy, regulatory design, and promotion
of competition is not working in the best interests for consumers. The report
has 56 recommendations around four broad areas:
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1. Boosting competition in generation and retail.

2. Lowering costs in networks, environmental schemes and retail.
3. Enhancing consumer experiences and outcomes.

4. Improving business outcomes.

2.2.5 Disruption within the electricity industry

There has been both climatic and technological disruptions within the electric-
ity industry in Australia. Climatic disruption resulting in blackouts (as a result
of extreme heatwaves), and technological disruption - the unprecedented pen-
etration of DER, causing some commentators to suggest that Australia may be
soon in the grips of a utility ‘death spiral’

Box 1: Climatic events

On the 28th September 2016 storms in northern South Australia,
including tornados with wind speeds in the range of 190-260 km/h
caused a state-wide blackout. The update report (AEMO 2017b) from
AEMO and also a recent review by the Chief Scientist, Alan Finkel (Fin-
kel et al. 2017) have recommended that value services for Frequency
Controlled Ancillary Service (FCAS) and System Restart Ancillary Ser-
vices (SRAS) from distributed energy and other storage technologies
should be investigated.

In addition, on February 8th 2017, a heatwave with temperatures of 41.6°C
left 90,000 homes (AEMO 2017c¢) in South Australia without power as
AEMO committed to load shedding due to failures of its fossil fuel gen-
erators. The demand forecasts they had received had not anticipated the
cooling demand for the period and the reduced wind power due to a drop
in wind speed. A 165 MW gas plant was ‘unavailable’ and unable to start-
up in the time requested, needing 4 hours notice, leaving homes without
power in the evening on one of the hottest days of the summer.

The 28th September 2016 events in detail:

o The northern South Australia Storms, including tornados
with wind speeds in the range of 190-260 km/h, caused mul-
tiple network faults and downed 3 major transmission lines;

« the resulting voltage disturbances caused settings on the wind
generators to reduce their output;




36 Decentralised Energy — a Global Game Changer

« a necessary increase in imports through the Heywood inter-
connector from Victoria caused a loss of synchronism and led
to one of the interconnectors tripping;

o the FCAS capability of the gas generators — which should
have stopped a collapse of system frequency was unable to
respond at the required speed;

o the SRAS - which also should have stopped a collapse of
system frequency — were unable to start due to unexplained
failures;

« this led to a collapse of electricity system frequency.

These two events happened in an Australian state which has over 30 per
cent of households with rooftop PV and in which installing combined
domestic scale solar and storage is cheaper than buying grid electricity.
As can be seen from Figure 12 there has been a 5.5 per cent rise in the
number of domestic PV installations in the first half of 2017 which has
been attributed in some way to these events.

The death spiral effect
A death spiral is a positive feed-back loop. This occurs when, due to rising
network charges within electricity prices, consumers switch to their own on-
site generation and/or leave suppliers. This then leaves the initial network com-
pany supplier with either less customers or less kWhs from which to recoup
costs thus having to raise prices, and so on, until demand eventually collapses.
Within energy this phenomenon has been recognised as a utility death spiral.

The term ‘utility death spiral’ saw a re-emergence recently in Australia. The
term was originally coined with the new era of competition as energy markets
opened up and the rising costs of some utilities meant that consumers could
switch to cheaper alternatives/sources (Costello & Hemphill 1990). Then, it was
much more a conceptual argument - a threat — to ensure policies which did
not lead to a death spiral. A perfect storm of requirements would be needed
to induce such a spiral - inflexible pricing structures, large defections and the
utilities unable to change their behaviour (Grafty & Kihm 2014). Increasingly,
the possibility of consumers generating and storing their own power and add-
ing in a new type of disruptive competition has added to the potential drivers
for a death spiral.

As can be seen from the current situation in Australia, the combination of
a high percentage of householders already with PV installed, access to cheap
storage, and high priced retail electricity means that the Australian electricity
markets could be experiencing the beginnings of a death spiral which could
threaten the existing incumbents.
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Utility costs - those for network charges currently make up 40-50 per cent of
the Australian retail price (AEMC 2016), in comparison to the United Kingdom,
where network costs are approximately 27 per cent (Ofgem 2017). There are high
retail costs currently and further rises expected in the future, which will invari-
ably mean that the rate of return for the customers installing DER systems will
be favourable. In response to this, and the need to reduce the percentage of the
retail charge for network costs, retail companies include a standing charge (aver-
age Aus$400 per year) for domestic customers as well as the volumetric charge.
It is now affordable for domestic customers to generate and store the majority
of their electricity needs (Mountain 2016). If a larger and larger percentage of
people install DER, so a smaller proportion of grid-generated electricity is
needed. Should storage costs continue to fall, and domestic generators not given
value for their contribution to decarbonising the energy system, disconnecting
from the grid may become a viable choice for Australian householders. This
suggests that, if Australia wishes to limit the possibility of a death spiral for
its utilities, it will need to create value for DER for both the utilities and the
consumer. Certainly, continuing in its current position is widely recognised as
not an option.

2.2.6 The future of the Australian electricity system

Australia is in a unique position as high electricity prices, falling costs for DER,
and issues concerning the reliability of electricity supply has caused, as of 2017,
just over a quarter of households to install solar PV. There has also been signifi-
cant rises in larger (50-100 kW) installations for business and small commer-
cial properties (APVI 2018b). The threat of a possible death spiral for utilities
and the increase in frequency and ferocity of climatic events, as predicted for
anthropogenic climate change, have highlighted the need for a more reliable
and flexible grid; and a market which rewards DER - something that Australia
does not have currently. AEMO (the market operator) has recently appointed
Audrey Zibelman, ex Commissioner of the New York (NY) Public Service Com-
mission in New York state (NYS), United States, as the new Head of AEMO. Ms
Zibelman was the driver of the NYS’s progressive market and network regula-
tion known as the NY Reforming the Energy Vision (REV) (Mitchell 2016),
and one can expect therefore similar ideas as those set out in the NY REV to
occur in Australia. In a recent interview (ABC Radio 2017) Audrey Zibelman
explained how Hurricane Sandy caused New York to rethink its energy strategy.
She also talked of the implementation of a solar-based micro-grid in Brooklyn
and said she hopes to see such schemes, of which there are a few being trialled
within the Australian electricity markets, soon being an integral part of the new
energy system in Australia.

In December 2017, following AEMO’s (and particularly Ms Zibelman’s) sup-
portof trialling demand response to alleviate extreme demand peaks during high
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summer temperatures (AEMO 2017a), the AER commenced a Demand Reduc-
tion Incentive Scheme and Innovation Allowance Mechanism (AER 2017). The
Incentive is targeted at the distribution companies to use non-network solutions
to provide reduction in demand and the Mechanism provides a small amount
of funding for R&D in demand management projects. There is also an allow-
ance (Aus$200 K) to help with the roll out of any innovation projects. One trial
has been for a community-based pilot project, Power Changers (Jemena 2018).
The trial is being led by Jemena, one of the Victorian distribution companies.
The project uses an app to encourage users to complete challenges to reduce
their demand. If the challenges are completed, they receive reward points. These
reward points are then collected and converted into a monetary reward given to
an organisation chosen by the community, such as a school.

The NEM also has the problem of many rural customers at the end of long,
thin distribution wires. In some cases these wires can extend, over terrain with
a high bush fire risk, for 100 km to serve just a handful of customers. The costs
of maintaining this wire are exorbitant and, as all network costs are spread over
all consumers; microgrids would enable a more reliable service for rural cus-
tomers and an overall reduction in customer bills. Although an excellent solu-
tion, there are problems arising from this for a privately owned, competitive
market such as the NEM. The question currently being examined is how to
introduce competition for retail, generation, and storage in micro-grids whilst
ensuring consumer protections

In the NEM the big 3 ‘gentailers’ — Origin Energy, AGL, and EnergyAustralia -
have been encouraging the use of battery systems by offering PV and battery
packages through their retail services. Although this seems contrary to what
would be expected from fossil fuel generating companies, it shows that some
of the Australian generators are accepting that the future energy system will
need to include a large proportion of DER and are therefore already deciding
to enter the field.

As well as offering a residential and commercial storage package, AGL are
trialling a Virtual Power Plant (VPP) in Adelaide, SA (AGL 2017). The VPP is
made up of 1000 domestic solar PV and battery systems which are aggregated
and so can be seen on the network. These can then be used for network services
such as peak demand reduction and frequency control. This will help to create
resilience for the network and reliability for the consumer. A similar scheme
is also underway in Bruny Island, Tasmania. Reposit Power in collaboration
with the Australian Renewable Energy Association (ARENA), TasNetworks,
and academia in Melbourne and Tasmanian Universities, have set up a VPP to
reduce the islands reliance on back-up diesel generation (Reposit Power 2017).

In 2017 in SA the previous Labor government and Tesla began a trial of a
VPP of 50,000 homes. The initial trial installed 5 kW of rooftop solar and a
15.3 kWh Tesla Powerwall battery on 100 housing association homes. This trial
is the first stage which will see another 1000 homes with solar and batteries
installed in the second stage. The original trial was then to extend this to a total
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of 50,000 homes in a third stage. However, after a recent change of government
it is expected that this will change to the election promise of Aus$100 m of
grants towards domestic battery storage, an estimated 40,000 homes. The new
government has still shown an interest in the Tesla proposal and is also inter-
ested in other battery companies such as Sonnen and is promising that SA will
still lead the way in renewable energy transformation (Parkinson 2018).

Due to the rise in DER there has also been the question of tariff reform to
reduce the ‘death spiral’ effect and increase visibility of DER. One idea being
spoken about is to change from a kWh charge to a kWp (kilowatt peak) charge.
This tariff would be similar in effect to a mobile phone data plan. The customer
would choose a plan based on their peak kilowatt usage e.g. not going above 3
kW of demand at any one time. If they go over this limit they would have to pay
a fee. They would then be given the option to increase their plan if they thought
that this would be something that would happen often e.g. they install an air
conditioner which uses energy when their PV system is not generating or charge
an electric vehicle at peak times. This would then give the customer the option of
(1) changing their consumption patterns, (2) changing to a new plan, or (3) buy-
ing energy storage dependent on the economics and/or customer preferences.
The idea behind this is that high costs for the consumer come from the need for
peaking generators and distribution capacity to cover these peaks. By customers
committing to a peak level this will give the distribution companies and the mar-
ket operator visibility of where, and how much, generation and network capacity
is needed.

The Finkel Review

Following the events of September 2016 the federal government undertook a
review of the governance of the NEM. The review was undertaken by the Office
of Australias Chief Scientist - Dr Alan Finkel. The review ‘An Independent
Review into the Future Security of the National Electricity Market: Blueprint
for the Future’ (Finkel et al. 2017) made recommendations on the themes of:

o increased energy security within the NEM for increased penetration of
variable renewable resources, including valuing frequency response, syn-
thetic inertia, demand response, and voltage control and also cyber security
due to the increase of IT services within the system;

« policy stability with recommendations for a long ranging Clean Energy
Target (CET) which would see certificates issued for all types of generation
with more certificates issued for the least polluting technologies;

« efficiency within the gas markets to ensure that electricity generators are
able to maintain reliability of supply;

« improved system planning to include a transmission and distribution plan
to recognise areas of future economically viable VRE penetration, also a
review of regulation to remove the incentives for networks to prioritise over
non-network solutions;
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« rewarding consumers including the facilitation of a DER market and a change
inrole for the distribution networks to provide a platform for new technologies;

« stronger governance to include the establishment of an Energy Security
Board (ESB) to oversee the implementation of the plan and to be a single
point of responsibility and accountability between market institutions and
the Energy Council. This area will also review the rule-change process to
accommodate the rapidly changing energy market.

In total there were 50 recommendations contained within the main points
above. In July 2017 the review was presented to the COAG Energy Council for
approval and 49 out of the 50 recommendations were approved. The council
felt that the Clean Energy Target would need further consideration.

The Energy Security Board was appointed in September 2017 and announced
plans at the end of 2017 for a National Energy Guarantee (NEG). The NEG
will combine a Reliability Guarantee and an Emissions Guarantee. In order for
the policy to take effect, it will need approval from all members of the COAG
Energy Council. Following consultation in April 2018 the final version of the
NEG will be published in August 2018 (note that, following a review by the
Energy Council, the NEG has not been approved and Australia currently has
no energy policy post 2020).

Following the Finkel Review recommendations AEMO have released their
Integrated System Plan (ISP) (AEMO 2018). The plan recognises that there are
fundamental changes happening within the Australian energy system:

o flattening of grid demand due to the rise in behind the meter DER and
energy efficiency (even assuming a rise in EV ownership);

« the coal power stations that currently provide the majority of power are due
to be retired in the next 20 years;

« the costs and capabilities of new supply resources have changed significantly
and are expected to do so in the future;

« renewables, storage technologies, and flexible gas-powered generation are
expected to be the core components to a low cost and reliable energy future.

In order to incorporate renewables, both at grid scale and at domestic scale, the
Integrated System Plan makes recommendations for increased interconnec-
tion between the states, investment into Renewable Energy Zones (REZ), and
coordination of behind the meter DER. AEMO and Energy Networks Australia
(ENA) have also released a consultation paper on ‘how best to transition to a
two-way grid that allows better integration of Distributed Energy Resources for
the benefit of all customers’ (AEMO & ENA 2018). AEMO and the ENA have
given possible frameworks for integrating DER:

a. asingle integrated platform where the market operator provides a central
platform in which all distribution level actors are able to participate;
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b. atwo-step tiered platform in which the DNOs are responsible for optimi-
sation and DER dispatch within their own network areas;

c. an independent distribution service operator (DSO) or AEMO optimis-
ing distribution level dispatch which would involve either an overarching
iDSO or multiple iDSOs at the individual network level.

Within the report the agencies recognise the value that DER could bring if
given an effective framework in which to operate. This is in comparison to a
lack of coordination which would increase costs for everyone.

2.2.7 Conclusion

2018 saw the beginning of many changes to the Australian electricity
system with the COAG Energy Council agreeing to implement 49 out of the
50 recommendations made by the Finkel review, in particular the replacement
of the current Renewable Energy Target with the controversial National Energy
Guarantee. For DER the Finkel review includes giving value to customers
for demand management, changing the role of the distribution networks to
facilitate a DER market and a review of network regulation. Should the NEM
governance institutions follow the advice given within the review, then this
will help to avoid new network costs and promote alternative non-network
solutions which will enable all customers to benefit from a flexible, low-emission
electricity system.

Australia is experiencing particular governance issues due to the disruption
caused by the rapid increase in DER and the effect of this on a huge intercon-
nected transmission grid such as the NEM. A new system operation which
offers a cost-effective solution to both these challenges can be provided by
DER, and we can expect — given the Finkel Review, the acceptance of DER by
some of the utility companies, and Audrey Zibelman’s new appointment — that
this is where the momentum is within Australian system operation.

Author’s note

A small amount of the above chapter was previously published by the author on
the IGov New Thinking for Energy blog, found at http://projects.exeter.ac.uk/
igov/new-thinking-tales-of-the-unexpected/
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