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Attention Dr Kris Funston

Submission from Renew Illawarra 

Background: 
We, Greg Knight and Neville Lockhart, represent one of the local branches of the national
grass-roots sustainability organisation Renew.  
We also run a Wollongong Community Power group that seeks to advise and influence
Wollongong City Council on its Climate Change Strategy.  Furthermore, we are technical
advisers to a developing community energy group Hey Neighbour
that seeks to support local
industries, such as coal mines and their workers, in the transition to renewable and distributed
energy.  

We made a comprehensive submission to Council towards its draft Climate Change Plan
followed by submissions to strengthen that plan.  These efforts are encapsulated in a 10-page
article published in Renew magazine, Issue ??? July-Sept
2021 entitled Toward Zero
Emissions (attached).  It covered three project areas - Renewable Power Purchase Agreements
(PPAs), Community Batteries and Voltage Management.

Personal Credentials: 
Greg Knight was Technology Planning Manager for BlueScope Steel Research. Qualified as a
Metallurgist and since then developed skills in Quality Management, Statistics, Process
Improvement, and Scientific Method. Greg has led Renew Illawarra submission,
then the PPA
and community battery projects, lobbying Council and other organisations, all with the aim of
helping residents of the Illawarra reduce their carbon footprint and hopefully spreading to
other areas.
Greg is an experienced large group facilitator skilled in decision and change
process and, was often called upon to facilitate important business decisions required of the
BlueScope Steel Management.

Dr Neville Lockhart was Strategy and Business Development Manager for the CSIRO’s
Division of Energy Technology. He established the original CSIRO Flagship R&D Program
“Energy Transformed” to address efficiency and emissions issues across the electricity
generation, transport and energy end-use sectors. He became an early adopter of solar panels,
then batteries and the electric car. He also volunteers for a charitable organisation, proving
worldwide news, research and e-books for its website.

Potential Link with Endeavour Energy:  
Our regional distributor, Endeavour Energy, recently enhanced its community consultation
processes.  The Peak Customer and Stakeholder Committee has sub-committees Regulatory
Reference Group and Future Grid Reference Group. We are
seeking to participate,
particularly in relation to Future Grid deliberations.  
Apart from consumer-based technical input, we envisage our expertise contributing
significantly to both facilitating the consumer engagement processes and measuring the
quality and outcomes of these engagement processes.  

Better Resets Handbook:

Our responses to the questions are highlighted in red. The attached
Consumer Feedback Matrix documents form part of our response.


	AER Community Engagement Participant Feedback

		Criteria

		Low (1)

		(2)

		Medium (3)

		(4)

		High (5)

		Score

		Comment



		The participants represented all the major groups affected

		The participants were of a very similar cohort

		

		There was a mixture of consumer types and 

		

		The group had wide diversity of participants, Size, activity, region, socioeconomic

		

		



		The selected participants had sufficient background knowledge to make informed suggestions and comments

		Most participants had little knowledge of the topic

		

		

		

		Skilled specialists were recruited from the community

		

		



		The Strategy framework surrounding the project was presented 

		The content of the discussion was not linked to the company strategy

		

		

		

		The long term strategy was presented along with drivers, actions and expected outcomes

		

		



		The decision process and criteria were presented

		The process for developing the proposal was not presented

		

		

		

		The deciosn journey was outline in the context of the strategy and drivers

		

		



		The Business Case Was presented 

		The value of the proposal was not quantified 

		

		The Business Caae looked reasonable but lack sufficient detail to assess.

		

		The cost of the proposal wss quantified and presented as an NPV or payback period

		

		



		Rejected Alternative Cases were presented

		Only the preferred alternative was presented 

		

		

		

		A number of alternative proposals were presented with a summary of why they were rejected

		

		



		Training is supplied to increase competency on the topic under consideration

		No technical or financial guidance was supplied to enhance the assessment

		

		The business and engineering principles of the topic were presented.

		

		There was access to unbiased technical profession to provide advice.

		

		



		The Facilitator Challenged the group to innovate

		Minimal facilitation was supplied

		

		The facilitator guided the group through a series of relevant questions

		

		The facilitator challenged the group to explore possibilities beyond the current  status quo resulting in a paradigm shift.

		

		



		The consumers had time to discuss amongst themselves and with competent specialists

		There was little opportunity for consumers to compare notes

		

		Several discussion were required but little opportunity

		

		Adequate time was provided for the consumers to communicate and improve their understanding of the current topic.

		

		



		The consumers had adequate guidance and time to compose their recommendations/comments

		Recommendations back to the Company were piecemeal

		

		

		

		Consumers had time to collectively draft and then optimise responses/recommendations

		

		



		There was a process that allowed the consumers to ask questions for knowledge or clarification 

		

		

		

		

		Consumers had access to company or other industry experts to test ideas and broaden their understanding

		

		



		The Company provided detailed feedback on the acceptance or otherwise of the recommendations



		No feedback on the response to consumer recommendations was communicated

		

		

		

		A detailed explanation was given as to the response to consumer recommendations

		

		



		Adoption of Recommendations

		No recommendations were adopted

		

		Some Recommendations were adopted

		

		Recommendations were essential adopted.

		

		



		At the end of the day the company response was 

		Unreasonable

		

		Reasonable

		

		Very Pleasing

		

		



		The consultation group was accessible

		Access to the group was generally closed to interested parties.

		

		Comprehensive minutes were published and accessible.

		

		Consumers who wished to be involved in the process were able to join the group or engage with a representative within the group.

		

		











Application of the Feedback



1. Consumers to be requested to provide feedback on the engagement process within one month of the engagement and submitted with the Independent Consumer Report.

2. Completed feedback to be published.

3. Total ratings to be calculated and published in a public register maintained by AER that allows comparisons of all participating businesses.

4. AER to review feedback and request comments and corrective actions from the businesses on consistent deficiencies evident in the engagement process.






AER Community Engagement Participant Feedback


Criteria Low (1) (2) Medium (3) (4) High (5) Score Comment


The participants 
represented all the 
major groups affected


The participants were 
of a very similar 
cohort


There was a mixture 
of consumer types 
and 


The group had wide 
diversity of 
participants, Size, 
activity, region, 
socioeconomic


The selected 
participants had 
sufficient background 
knowledge to make 
informed suggestions 
and comments


Most participants 
had little knowledge 
of the topic


Skilled specialists were 
recruited from the 
community


The Strategy framework 
surrounding the project 
was presented 


The content of the 
discussion was not 
linked to the 
company strategy


The long term strategy 
was presented along 
with drivers, actions 
and expected 
outcomes


The decision process 
and criteria were 
presented


The process for 
developing the 
proposal was not 
presented


The deciosn journey 
was outline in the 
context of the strategy 
and drivers


The Business Case Was 
presented 


The value of the 
proposal was not 
quantified 


The Business Caae 
looked reasonable 
but lack sufficient 
detail to assess.


The cost of the 
proposal wss 
quantified and 
presented as an NPV or 
payback period


Rejected Alternative 
Cases were presented


Only the preferred 
alternative was 
presented 


A number of alternative 
proposals were 
presented with a 
summary of why they 
were rejected


Training is supplied to 
increase competency 
on the topic under 
consideration


No technical or 
financial guidance 
was supplied to 
enhance the 
assessment


The business and 
engineering 
principles of the 
topic were 
presented.


There was access to 
unbiased technical 
profession to provide 
advice.







AER Community Engagement Participant Feedback


The Facilitator 
Challenged the group to 
innovate


Minimal facilitation 
was supplied


The facilitator 
guided the group 
through a series of 
relevant questions


The facilitator 
challenged the group to 
explore possibilities 
beyond the current  
status quo resulting in 
a paradigm shift.


The consumers had 
time to discuss 
amongst themselves 
and with competent 
specialists


There was little 
opportunity for 
consumers to 
compare notes


Several discussion 
were required but 
little opportunity


Adequate time was 
provided for the 
consumers to 
communicate and 
improve their 
understanding of the 
current topic.


The consumers had 
adequate guidance and 
time to compose their 
recommendations/
comments


Recommendations 
back to the Company 
were piecemeal


Consumers had time to 
collectively draft and 
then optimise 
responses/
recommendations


There was a process 
that allowed the 
consumers to ask 
questions for 
knowledge or 
clarification 


Consumers had access 
to company or other 
industry experts to test 
ideas and broaden their 
understanding


The Company provided 
detailed feedback on 
the acceptance or 
otherwise of the 
recommendations



No feedback on the 
response to 
consumer 
recommendations 
was communicated


A detailed explanation 
was given as to the 
response to consumer 
recommendations


Adoption of 
Recommendations


No recommendations 
were adopted


Some 
Recommendations 
were adopted


Recommendations 
were essential 
adopted.


At the end of the day 
the company response 
was 


Unreasonable Reasonable Very Pleasing







AER Community Engagement Participant Feedback


Application of the Feedback 
1. Consumers to be requested to provide feedback on the engagement process within one month of the engagement and submitted with the 


Independent Consumer Report.

2. Completed feedback to be published.

3. Total ratings to be calculated and published in a public register maintained by AER that allows comparisons of all participating businesses.

4. AER to review feedback and request comments and corrective actions from the businesses on consistent deficiencies evident in the 


engagement process.


The consultation group 
was accessible


Access to the group 
was generally closed 
to interested parties.


Comprehensive 
minutes were 
published and 
accessible.


Consumers who 
wished to be involved 
in the process were 
able to join the group 
or engage with a 
representative within 
the group.





		Application of the Feedback
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I t’s easy to talk about reducing emissions, 
but a rather di!erent matter to actually 
do so in practice. After all, there are many 


ways to reduce CO2 and other emissions. 
But what are they? And which of them make 
the largest and fastest impacts, are locally or 
widely applicable, and provide a good return 
on investment? 


These were questions that the authors—
three retired professionals with experience 
and expertise across energy, emissions and 
technology management—set out to address 
in our local area of Illawarra. The result of our 
work is a toolkit of sorts, comprising three 
complementary projects—renewable power 
purchase agreements (PPAs), community 
batteries in conjunction with (more) 
solar panels, and voltage control project 
FixtheVoltage—that have utility well beyond 
Wollongong. 


In this article, we explain the process by 
which we formulated these ideas, and how 
they can help councils and local government 
areas around the country to mitigate the 
e!ects of climate change and move toward a 
renewable future. We hope to spread these 
concepts more widely, attract interest from 
outside our region, and assist as required. We 
also hope that this article will be noted and 
promoted in other media, and will have a 
large reach across Australia and overseas.


How did we get involved?
As longtime Illawarra residents and 
longstanding Renew members—Greg is the 


former convenor of 
Renew’s Illawarra 
branch, while Neville 
was the guest speaker 
organiser for many 
years—we have a keen 
interest in both the 
health and long-term 
future of our region, 
and in the ongoing 
e!orts to mitigate 
the e!ect of climate 
change. As such, 
in August 2019 we 
were excited to hear 
that Wollongong 
City Council was 
developing a climate strategy, re#ecting its 
climate emergency declaration along with 
commitments arising from its participation 
in the Global Covenant of Mayors for Climate 
& Energy. Like many other cities and local 
government areas, the council also joined the 
Cities Power Partnership and adopted the net-
zero emissions by 2050 target. 


As part of the development process, the 
council issued a call for public submissions. 
Meanwhile, in October 2019, Ty—then with 
Endeavour Energy—presented to Renew’s 
Illawarra branch on the subject of “Renewable 
Energy and Grid Transformation”. 
Recognising common interests and common 
expertise, Greg and Neville invited Ty to 
join them in preparing a submission to 
the Wollongong council to assist the area 


in transitioning away from CO2-intensive 
activities and toward renewable energy and 
sustainable practices. 


Renew’s submission to Wollongong City 
Council’s draft Climate Change Mitigation 
Plan (CCMP)
In late 2019, Renew Illawarra resolved 
to prepare an extensive response to the 
council’s call for submissions. We organised 
a workshop that attracted members and 
others who were professionally quali$ed 
across many aspects of sustainable living 
and technologies, as well as some with social 
geography expertise and community linkages. 
Their numerous and wide-ranging inputs 
were organised into a 55-page document 
(pictured above), which was published within 


F E A T U R E


Renew members Greg Knight, Neville Lockhart and Ty Christopher describe 
how they made signi$cant contributions to the Wollongong City Council’s 
Climate Change Mitigation Plan—and how their ideas can help councils 
around the country.
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ten days. The document comprised multiple 
complementary proposals on the following 
subjects:
• Electricity from renewables;
• Transport:


•  Public and freight;
•  Passenger cars; and
•  Active travel;


• The built environment:
•  Planning and new builds; and
•  Existing buildings;


• O!sets—creating an urban forest;
• Waste and recycling;
• Planning, policy, and institutional 


arrangements;
• Marketing Wollongong as a low carbon 


city; and 
• Community involvement.
Each proposal chapter followed a standard 
format including suggested actions, the 
council’s role, preliminary cost-bene$t 
indicators, and funding options. Among them 
were the ideas that eventually evolved into 
the three programs that form the main subject 
of this piece: renewable power purchase 
agreements, community batteries linked to 
solar panels, and FixtheVoltage.


After the initial submission was delivered, 
the team undertook detailed research into 
de$ning priority areas and speci$c projects 
in preparation for input to Wollongong City 
Council’s $nal CCMP. 


The starting point was the existing 
emissions pro$le established by the 
council and its expert consultants (Ironbark 
Sustainability), which listed emissions in 
three categories:


• Scope 1: Greenhouse gas emissions from 
sources located within the city boundary;


• Scope 2: Greenhouse gas emissions 
occurring as a consequence of the use of 
grid-supplied electricity, heat, steam and/
or cooling within the city boundary; and


• Scope 3: All other greenhouse gas 
emissions that occur outside the city 
boundary as a result of activities taking 
place within the boundary.


The pro$le for the Wollongong local 
government area (LGA) for 2016-17 includes 
all three categories. It is apparent that the 
majority of LGA emissions are Scope 2, those 
released from grid-supplied energy (generally 
from outside the LGA) to provide power, 
heat/cool, steam etc. The use of electricity in 
buildings and industry dominates.


Note: The equivalent emissions pro$les 
are available for all NSW LGAs, for example 
from NSW Department of Primary Industries. 
Except for agricultural areas, many of these 
pro$les are dominated by external grid-
supplied electricity. Our arguments should 
apply to a good number of other LGAs across 
NSW and other states.


Finalising project priorities
In June 2020, the council published its draft 
CCMP. The document took into account the 
many submissions received, and re#ected the 
standard emissions-reduction hierarchy:
• Avoid emission-producing processes;
• Reduce those that already exist; 
• Replace them with more e&cient 


processes; and 
• Finally, o!set what remains.  
Within this framework, it proposed a series of 
actions under the themes of:
• Climate change leadership and planning;
• Energy e&ciency and renewable energy;
• Transport;
• Waste;
• Trees and vegetation; and
• Working with our community.
The emission pro$les above demonstrate 
that transformation of the electric power 
supply system to renewables, with #ow-on to 
electri$cation of transport, is by far the most 
important requirement for mitigating the 
area’s CO2 emissions. This process spans the 
top three stages of the hierarchy—avoiding 
unnecessary emissions, reducing existing 
emissions, and replacing an ine&cient 
system—and falls within the “Climate Change 
Leadership and Planning” and “Energy 
E&ciency and Renewable Energy” categories 
of the draft CCMP’s action themes. 


The importance of moving power supply 
to renewables is reinforced by our nominal 


Figure 1: A summary of emission scopes and boundaries, illustrating the three scopes and how they interact.


Source: Global Protocol for Community-Scale Greenhouse Gas Emission Inventories


Figure 2: The Wollongong local government area’s emissions for 2016-17 (in kt CO2-e),  broken down by scope.


Source: Wollongong City Council Climate Change Mitigation Plan 2020
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comparison (Figure 3 above) of the magnitude 
and time scale of emissions reductions 
resulting from these and other possibilities, as 
listed in the overall Renew submission and in 
the draft CCMP. 


Speci!c initiatives                                            
The conclusions we reached above translate 
into a twofold requirement: 
• That external grid-supplied electricity 


should become increasingly renewables-
based; and 


• That this process should be complemented 
by an accelerated shift to smaller 
distributed (localised) renewable energy 
sources, as distinct from the traditional 
large fossil-fuel power stations.  


We did not address the desirable parallel 
transition to electric vehicles, other than 
that this will have a major impact on electric 
power demand and therefore reinforces the 
need to move quickly to renewable electricity 
and to manage that changed system 
di!erently.


The projects we conceived to meet these 
requirements were:
• Renewable power purchase agreements 


(PPAs); and 
• Suburb-scale community batteries, which 


would be linked to more solar panels 
across residential, commercial, industrial 
and council land and buildings.  


These two areas were augmented by a third: 
FixtheVoltage. This was conceived and 
formulated by Ty, who had recently retired 
from full-time work. He channelled his 
35 years of experience working across the 
electric power industry into a plan that o!ers 
both a major reduction in emissions and a 
high return on initial investment. 


FixtheVoltage has potential national 
signi$cance; it is applicable to most or all of 
the 12 distributors that cover the east coast 


electricity market, plus those in Western 
Australia and the Northern Territory.  (These 
distributors cover large geographical areas: for 
example, Wollongong’s regional distributor, 
Endeavour Energy, also covers the other 
Illawarra councils, plus Western Sydney, the 
Southern Highlands and the Blue Mountains.)


These three project areas are elaborated in 
turn below.


Renewable power purchase agreements 
The basic concept of a wholesale power 
purchase agreement  
is that large buyers, 
for example the 
Wollongong City 
Council as part of a 
consortium, agree 
to purchase a large 
amount of energy at 
a set price over a set 
period of time. This 
period is often long—
contracts generally last 
around 10 years. 


A renewable PPA 
speci$es that the 
energy purchased 
must come from 
renewable sources. 
The basic idea is 
illustrated in Figure 
4. Melbourne City 
Council pioneered 
the idea of such 
contracts, and their 
experiences—along 
with those of the large 
companies illustrated 
at right—have led to 
well-established and 
detailed technical, 
$nancial and legal 


procedures. However, while PPAs are well 
established—Figure 5 breaks down corporate 
renewable PPAs that have been signed—they 
remain relatively unknown to the public, 
most Renew members and many council sta!.


For LGAs, PPAs provide the largest and 
fastest immediate impact on carbon budgets. 
This provides breathing space to implement 
projects with slower delivery times, 
while subsequent PPAs can signi$cantly 
catalyse progression to zero emissions. The 
Wollongong council (cont'd on page 34) 


Figure 5: Corporate renewable PPA tracker. 


Source: energetics.com.au (interested readers can $nd full-sized diagrams here).


Figure 3: Impact of actions. Many actions will have a signi$cant delay before the 
e!ect is realised.


Figure 4: Process diagram for facilitation of a renewable PPA.







 


As mentioned in the main piece, community 
batteries started in Western Australia, where 
the east coast electricity market regulations 
do not apply. An excerpt from the Executive 
Summary of the Total Environment Centre’s 
report “Financial Viability of Community-
Scale Battery Ownership Models”, published 
in February 2020, sets out the bene!ts of 
community batteries anywhere in Australia: 


The use of behind-the-meter batteries 
can provide individual consumers with 
considerable !nancial bene!t: lower 
electricity bills, and the potential to put 
downward pressure on electricity prices 
for all consumers by reducing the need 
for investment in additional electricity 
infrastructure. However, many consumers—
for example, renters, apartment dwellers 
and low-income households—are, and 
will likely continue to be, unable to install 
batteries.   


Community-scale batteries o"er the 
potential for consumers who cannot install 
their own batteries to invest in the same 
technology, but with that technology located 
on the grid side of the meter. Grid-side 
batteries are able to generate a number of 
!nancial bene!ts that are not available to 
individual end consumers with batteries. 
These additional bene!ts stem from the 
ability of a grid-side battery to interact with 
the wholesale electricity market, frequency 
control and ancillary services market, and 
by providing network support. These are 
unlikely to be accessed by individual end 
consumers. 


In July 2020, a report entitled “How 
Can Community-Scale Batteries Lower 
Energy Costs for Vulnerable Customers?” 
was prepared by The Energy Project Pty 
Ltd for the South Australian Council of 
Social Service (SACOSS). The aim was to 
understand the economic and governance 
models required to allow community-scale 
batteries to assist low-income households in 
reducing electricity expenditure in rental or 
social housing settings, as well as assistance 
for communities rebuilding after bush!res. 
Another report generally relevant to the 
east coast market is the ARENA-funded ANU 
study “Community Batteries: A Cost-Bene!t 
Analysis” (August 2020), involving detailed 
mathematical modelling of the options.


The !ndings of these reports, while 
favourable, are not discussed here for the 
following reasons:      
• Battery costs continue to fall and price 


data is thus out of date very quickly;
• The electricity market environment is also 


changing to cope with distributed energy 
resources (DER); and


• The regulatory system is being 
challenged.    


The peak representative body, Energy 
Networks Australia (ENA), gives several 
recent examples of these challenges: 
• Strategic planning towards establishing a 


Distribution System Operator (DSO) role. 
This re#ects the fact that distribution 
networks have !xed or increasing costs 
and declining revenue, so they aim 
for longer-term regulatory changes 
that would facilitate their commercial 
implementation of suburb-scale 
community batteries;


• The AEMO’s draft rule change (March 
2021) to allow more DER;


• A major review of the UK's regulatory 
environment—the Penrose Report, 
entitled “Power to the People”—that was 
completed in March 2021 and could lead 
to the biggest upheaval in UK regulation 
in a generation.  


On the !nal point, ENA observes, 
“Historically, Australia often follows British 
leads in competition and utility matters. 
At the very least, progress down this path 
should provide some useful insights and 
lessons for Australian customers, and 
the competition agencies, regulators and 
industries that serve them.”


Importantly, trials of community batteries 
in NSW and Victoria have already been 
initiated by distribution network service 
providers: Ausgrid (in conjunction with 
Enova Community Energy) and CitiPower (in 


conjunction with Yarra Energy Foundation), 
respectively. The Ausgrid initiative included 
an analysis by KPMG entitled “Ausgrid 
Community Battery—A Feasibility Study 
Report for Ausgrid Operator Partnership”. 
Again we do not discuss KPMG’s positive 
!ndings, for the above reasons and 
also because the technical, scale, cost, 
ownership, operating and other factors are 
speci!c to particular projects and situations. 


We can, however, illustrate the 
complexity and variety of bene!ts by 
referring to overseas studies, namely:
• A 2017 study by the National Renewable 


Energy Laboratory at the US Department 
of Energy on “Energy Storage 
Economics”; and 


• A 2015 study by the Rocky Mountains 
Institute entitled “The Economics of 
Battery Storage Systems—How Multi-Use, 
Customer-Sited Batteries Deliver the 
Most Services and Value to Customers 
and the Grid”.


The essential point is that community 
batteries can access the numerous grid-side 
bene!ts typical of wholesale markets and 
the behind-the-meter bene!ts typical of 
retail markets. 


Virtual power plants that aggregate 
individual household batteries can also 
access both, but the fact that each 
community battery equates to several 
hundred household batteries o"ers 
considerable economies of scale regarding 
equipment, installation and operation—both 
individually and in combination as virtual 
power plants.


Community batteries: proof of concept, cost/bene!ts analyses, and regulatory aspects 


Source: Rocky Mountain Institute, “The Economics of Battery Energy Storage”
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area includes the major industrial consumer 
Bluescope Steel, which has a wholesale PPA 
for 115 MW supply, equivalent to 20% of its 
power demand, and is currently negotiating 
another.  


Our proposal was more towards using 
our respective contacts and expertise to 
assist  Wollongong City Council and local 
small businesses with accessing retail PPAs, 
at smaller scales and for shorter terms. This 
could be done by entities like Flow Power and 
In$gen Energy, which have interests in solar 
and wind farms. 


Anyone interested in similar arrangements 
should be able to do their own research and/or 
take advantage of the services available from 
the Business Renewables Centre Australia 
(BRC-A), as we did. 


In conclusion, PPAs o!er an excellent 
way for the Wollongong council to access a 
large amount of renewable energy quickly. 
However, commercial entities and SMEs in 
the area's industrial suburbs may $nd it more 
appropriate to install their own solar panels, 
possibly in conjunction with a suburb-scale 
battery. This leads onto the next project area.


Suburb-scale community batteries linked 
to solar panels


 - Rationale
Wollongong’s 83,000 dwellings spend at least 
$150 m a year on power, and the majority of 
this money leaves the region. The community 
battery concept allied to more solar panels 
would help retain much of these funds locally. 
For example, it is stated in Dr Helen Haines 
MP's 2020 paper "Unlocking Community 
Energy in Australia" (bit.ly/2SEz2Du) that in 
regional Australia, the #ow-on e!ects from 
solar investments will potentially lead to 
revenue redistribution seven or eight times 
locally before leaving the region.


Storage—and in particular, battery energy 
storage systems—is necessary to compensate 
for the intermittency and variability of 
solar and wind power, as supply levels can 
change with the time of day and/or weather 
conditions. Utility-scale solar and wind 
suppliers link to the transmission network, 
and then to the local distribution network, 
while the household and commercial battery 
installations connect mostly within the 
distribution network. 


All such networks, and the electricity 
market as a whole, were traditionally 
associated with large fossil-fuel power 
stations and one-way power #ow. They were 
not designed for today's evolving situation, 
which involves multiple smaller renewable 
generators that export their  unused power 


back to the grid. Consequently, renewables 
penetration is constrained by limiting 
or preventing exports, by (temporary) 
disconnection of existing systems, and by 
delayed or denied connection of new systems 
to the networks. 


The latest proposal, from the Australian 
Energy Market Commission in March 2021, 
is a draft ruling to introduce two-way pricing 
for “reducing tra&c jams” on the grid—
arguably a “solar tax” that allows networks 
to charge households for exporting solar 
power! This would be a backward step that 
could be prevented by community battery 
installations. [This was discussed in detail in 
Andrew Reddaway’s article “The big switch 
(o!)” in Renew 153; Dean Lombard's piece on 
page 23 of this issue provides an alternative 
perspective on the ruling. — Ed.]


Battery storage addresses the key 
problem that underlies all such constraints 
and negative measures, namely the supply-
demand imbalance. Batteries soak up excess 
solar in the middle of the day and make it 
available when demand is higher and supply 
is lower—i.e. during peak evening periods 
and/or on cloudy days when solar generation 
is low to zero. Battery storage thus makes 
renewable supply “dispatchable” on demand, 
just like traditional baseload and peaking  
power stations. 


Furthermore, with its time-shifted delivery 
of energy, battery storage is a solution to 
declining feed-in tari!s, particularly in 
relation to the likely widespread adoption 
of time-variable tari!s. These are low to zero 
in the middle of the day, rising to high levels 
around the late afternoon to early evening. 


Such advantages apply at all scales, from “big” 
batteries to household sizes.


Utility-scale renewables (solar and wind 
farms) are already much cheaper than fossil-
fuel power; they remain cheaper even when 
combined with relatively expensive battery 
storage. (In this context, “utility-scale” refers 
to those with a capacity above 10MWh; their 
capacities can run into the hundreds of MWh.) 
However, small residential batteries—up to 
around 10 kWh (only 0.01 MWh)—are still 
clearly uneconomic because of the scale of 
both the battery and installation. We refer 
instead to the intermediate scale, between 
0.5 MWh to 2 MWh.


Community batteries o!er the economies 
of scale, along with both behind-the-meter 
and in-front-of-the-meter bene$ts. These 
advantages and cost bene$ts (see boxed 
text on page 33), are barely appreciated and 
certainly worthy of wide communication.


Our own initiative was stimulated by a 
recent Endeavour Energy battery energy 
storage system trial—a $rst for NSW—along 
with several similar trials in Western Australia, 
where east coast regulatory constraints do 
not apply. The NSW trial was at the 1.5 MWh 
scale; while it was for network purposes, its 
scale means that the experience generated is 
applicable to this project. The Tesla Megapack 
battery illustrates what is now commercially 
available at this scale. 


 - Community battery concept
The concept and bene$ts across consumers, 
distributors and the local region generally, 
on top of  major emissions reduction, are 
illustrated in Figure 6. The general system 


The Telsa Megapack, an example of the sort of battery that could be used for a community battery project.


Image: Courtesy of Tesla
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principles are as follows: 
• That it comprises community-owned  


virtual power plants, which can provide 
local employment in construction and 
operation and contribute to the prosperity 
of the community;


• That the battery systems can generate 
income from grid services like arbitrage 
and by stabilising the network;


• That it generates local income; 
• That the money generated stays in the 


Illawarra region; 
• That it is #exible and expandable;
• That it minimises restrictions on solar 


panels; and 
• That it reduces impact on the grid from 


PVs, allowing more panels to be installed.
The system is designed as a win-win for all 
parties. For generator-retailers or equivalent, 
it provides reliable future revenue; stabilises 
the grid, manages renewable power 
intermittency; controls risk and future 
investment; and provides the ability to 
derive income from customers, spot price 
sales, FACS (Frequency and Ancillary Control 
Services) etc. 


For consumers, meanwhile, it provides 
cheaper, time-shifted power (with the price 
reduction largely coming from avoiding 
network charges and peak energy costs); 
provides paid-o! panels; allows a reduced 
greenhouse gas footprint; allows access for 
apartment dwellers, tenants, and the aged and 
underprivileged; and allows the peer-to-peer 
sale and purchase of energy, rather than from 
external retailers.


And $nally, for councils, the system 
contributes to meeting the net-zero emissions 
by 2050 target; involves minimal governance 


risk and resource; provides revenue; and 
increases local employment, directly and 
indirectly. 


A more detailed guide to  $nancial, 
ownership and operation issues along with 
regulatory barriers, is given in the boxed text 
on page 33.


 - Why not just install more solar panels?
Australia has the world’s highest per-capita 
rate of residential solar photovoltaic use. As 
solar panels pay for themselves very quickly, 
with returns on investment markedly higher 
than current low interest rates, this $gure is 
continuing to grow rapidly. 


The Wollongong LGA has a residential 
solar uptake rate of about 20% (2018)—
below the national average of 28%—with a 
small median system size of 3 kW. Across 
industrial suburbs like Unanderra that rate 
is particularly low. (This means that for 
small and medium enterprises in such areas, 
encouraging solar power is a clear alternative 
to the PPA option explained above. We have 
held a Renew public service webinar covering 
both options.)


Given the area’s below-average rates of 
solar uptake, the Climate Change Mitigation 
Plan included the objective of encouraging 
residents to install solar panels, and proposed 
an education program to help achieve this. 
(The council itself has around 360 kW of 
panels installed, with plans for more.)


However, as more solar panels are 
installed, the various limitations on solar 
power become more pronounced. These 
include the limitations of the grid and of 
established electricity market processes, 
along with regulatory barriers and the e!ect 


of the proposed solar taxes. 
This makes community batteries 


especially attractive and viable. They will be 
a key to higher solar uptake without export 
limits, taxes or other curtailment. They 
have the further major bene$t of being able 
to export excess solar when time-variable 
feed-in tari!s are highest. We therefore 
stress that proposals to expand solar panels 
across the residential, commercial, industrial 
and council sectors within any and all 
LGAs should consider the synergies with 
community batteries. 


We estimate a residential take-up of 50% 
would reduce emissions by 25%. This is 
achievable by 2030 at present growth rates of 
15% per annum, but will only be possible with 
localised battery storage.


FixtheVoltage


 - Background and communication
Having recently retired as Assets Manager 
of Endeavour Energy, and thus freed of 
regulatory constraints, Ty developed an 
approach to climate change that o!ers both 
a major reduction in emissions and a high 
return on initial investment. 


The approach has been proven overseas, 
where it is now starting commercial 
implementation as “conservation voltage 
reduction”. However, Australian regulatory 
bodies seem to resist change until external 
pressures become overwhelming; the 
situation with voltage is not dissimilar to 
Renew’s long-running involvement in e!orts 
to change the building code to promote 
energy e&ciency and sustainability. 


Such barriers reinforce the need for good, 


Figure 6: In the longer term, the plan is to make Wollongong’s rooftops into a solar farm and install community batteries to store power for future use.
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clear communication, and in view of this, 
Ty decided on a stronger title for his project: 
FixtheVoltage. 


 - The key issue
Electricity is currently supplied to the vast 
majority of consumers at a higher voltage 
than is needed. Energy is thus wasted 
unnecessarily on a system-wide scale. The 
consequences of this problem are:  
• Higher bills;
• Increased greenhouse gas emissions; 
• Reduced appliance lifetimes; and
• Less ability of rooftop solar to generate 


power. 


 - …and the solution
The solution to this problem is, in principle, 
simple: reduce the voltage at which power 
is provided to re#ect the voltage at which it 
is required, while managing the extremes of 
voltage observed now.  In practice this means 
reducing the average supply voltage from 
243 V to 230 V.


The EcoVAR units shown on page 38  
are an example of technology that ensures 
voltage stays within set limits. They were 
invented by the Australian company 
EcoJoule, are manufactured in Australia, and 
work as a kind of shock absorber to stabilise 
the system voltage. In technical terms 
EcoVAR is a static compensator that helps 


utilities manage the voltage on low-voltage 
networks. When the voltage is high (typically 
when PV output is high and loads are low), 
the EcoVAR sinks inductive reactive power 
to reduce the voltage. When the voltage is 
low (typically during peak load periods), the 
EcoVAR sources capacitive reactive power 
to boost the voltage. Its control algorithms 
do this automatically.  Both steady-state and 
transient voltages are improved. 


The EcoVAR can also serve as an active 
harmonic $lter to attenuate harmonics on the 
grid. Thus the low-voltage network voltage 
pro$le is #attened and the voltage swing 
reduced, as per Figure 9 overleaf.


Figure 7: The existing situation, which the FixtheVoltage project is designed to resolve: many people are being force-fed excess  power, while others are not receiving enough.


Figure 8: ...and the solution, where voltage-management units ensure that only the power needed is sent. This is cheaper, more e&cient, and fairer to everyone.
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 - Trials and commercial conservation 
voltage reduction
Voltage reduction is a globally well-
established approach to energy e&ciency. 
In general, the amount of energy it can save 
depends on particular load characteristics 
because the operation of EcoVAR and similar 
technologies depends on the inductance of 
the network. Loads have e&ciency factors 
(EF), which fall in the range 0.6 to 1.0. An EF of 
1.0  means a 1% reduction in voltage equates 
to 1% reduction in energy consumption.


Recent trials by Electricity NorthWest 
in the UK did result in EFs close to 1.0, 


while United Energy 
in Australia found an 
average EF of 0.7 in 
its system-wide trials 
between 2017 and 2019.  
(The latter EF would 
correspond to an average 
energy saving of 0.7% 
for each 1% reduction in 
voltage.)


Locally, Endeavour 
Energy has used over 60 
EcoVAR units that reduce 
the total voltage variation 
on the electricity network 
by 20 V or more and keep 
the voltage supplied 
within acceptable limits. 
Endeavour describes 
EcoVAR as an “elegant 
and cost-e!ective 
technical innovation”.  


It is important to understand that 
solutions such as EcoVar only need to 
be installed at the extremities of longer 
lines. This equates to about 5% of the total 
Australian distribution network, which is 
critical to the cost estimates that follow. The 
bene$t estimates re#ect the EF factor for 
di!erent networks and lines involved.


 - Cost/bene!t analyses and return on 
investment
On an Australia-wide basis, an investment of 
$200 m over only two years would provide 
the bene$ts set out in Figure 10. The details of 


this estimate are available from EcoJoule.  


 - Regulatory barriers
Within the present regulatory system, nobody 
who is able to implement voltage reduction 
solutions has any $nancial incentive to do so 
(beyond plain old altruism). It is distributors 
who would need to invest in EcoVAR or 
similar technology, but it is consumers and 
the environment who would bene$t.


However, distributors like Endeavour 
would be motivated to make such a system-
wide investment if regulators made a 
relatively simple change to the existing 
Service Target Performance Incentive Scheme 
(STPIS). The change required is the inclusion 
of a measure requiring average system 
voltage to be maintained close to 230 V. The 
STPIS scheme actually already includes a 
placeholder for power quality measures, but 
no  measures or targets have been set. 


Both Ty and EcoJoule, along with 
supporters of the FixtheVoltage incentive, 
have contacted regulators to encourage this 
change to be made. Sadly, so far our e!orts 
have failed. While we delay, we could be:
• Saving consumers an average sum of $108 


per annum; 
• Removing 3 m tonnes of CO2 from our 


annual emissions figures;
• Increasing solar generation by 650 GWh a 


year;
• Removing 980 MW of demand from the 


electricity grid; and
• Extending the lives of consumer 


appliances to the value of $317m per year.


Figure 9: The ECOVar unit has a clear smoothing e!ect on voltage spikes  
and troughs.


Source: EcoJoule


Figure 10: The bene$ts of an investment of $200m over two years in the FixtheVoltage project.
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Beyond Wollongong 
 In regard to potential further development 
and implementation within the Wollongong 
LGA, Renew Illawarra has established 
interactions with Endeavour Energy, 
BlueScope, the University of Wollongong 
Sustainable Buildings Research Centre, 
the Australian Power Quality Research 
& Reliability Centre and the SMART 
Infrastructure Facility. 


In the meantime, both the PPA and 
community battery concepts have been 
included in the Wollongong Council’s $nal 
CCMP, but without speci$cs or detail. The 
council appears cautious, focussing on its own 
operations (where emissions are miniscule 
compared to the LGA) and seeking to 
develop the plan further for 2022. The reality, 
however, is that the area's carbon budget 
continues to run down and will be exhausted 
by the 2030s; the recent government grants 
to help fast-track the expansion of the local 
gas-$red power station and the liquid natural 
gas terminal will only exacerbate the issue. 
 Naturally, we are happy to o!er our 
ideas to councils and local government 
areas Australia-wide. We are delighted that 
neighbouring Shellharbour City Council sta! 
have been both interested and supportive, 
although that council has still to develop its 
own Climate Change Plan. We have also had 
discussions with the NSW Department of 
Planning, Industry and Environment and also 
the South Australian Department for Energy 
and Mining; the latter is particularly relevant 
as SA has the highest solar penetration of any 
state, and is thus subject to the most pressing 
issues and constraints. [These were also 
described in “The big switch (o!)” in Renew 
153. —  Ed.]


We have facilitated a webinar for local 
small and medium enterprises on PPAs and 


solar panels, and are discussing a community 
battery in the local area with Endeavour 
Energy. Such a trial would be facilitated 
by sandboxing from the regulations for 
demonstration purposes and by government 
$nancial support or other incentives. 


In the latter context, a particularly 
encouraging and relevant recent development 
was the news that the Federal Parliament's 
Standing Committee on the Environment 
and Energy is to hold a public enquiry into 
independent MP Helen Haines’ Australian 
Local Power Agency Bill 2021. To quote Dr 
Haines: 


Here in the regions we can see 
renewables getting built at lightning 
pace—but we’re not seeing enough local 
jobs, we’re not seeing enough local 
procurement and we’re seeing all the 


pro"ts #ow to the cities, rather than 
staying here where they are generated. 
Under [her bill], a new Australian Local 
Power Agency would support regional 
communities to develop and invest in 
their own renewable ener$ projects, by 
establishing hubs of local experts to help 
develop community-driven projects, as 
well as new forms of "nancial support 
including grants and loans. It would 
implement a new requirement that all 
large-scale renewable projects o!er local 
residents a chance to invest in them.


Conclusion and action?  
Our experiences con$rm that achieving 
change—certainly within bureaucracies like 
councils and regulatory systems—is a slow 
process. Some lessons we learned on the way: 
• If there is no conversation, start one. See 


if you can connect it to some activity (for 
example, a council climate change plan);


• Understand the issues and construct a 
simple set of actions that can be supported 
with simple logic. Prioritise actions by 
e!ectivness for e!ort/cost;


• Engage with people of similar motivation 
and understanding. The local Renew 
branch members have been excellent 
supporters throughout this process;


• Be strategic in planning your lobbying. 
Present a webinar for the set of actions. 
Make multiple, diverse submissions to 
your council, state or federal MPs. Become 
an asset to sympathetic  councillors. Use 
all types of media available; and


• You won’t succeed with all your initiatives, 
but they all make a di!erence. 


A U T H O R S : 


Greg Knight, Neville Lockhart and Ty Christopher 


Greg Knight was the Technolo$ Planning Manager for BlueScope Steel Research. He led 
Renew Illawarra’s initial submission, then the PPA and community battery projects, along 
with lobbying the Wollongong council and other organisations—all with the aim of helping 
residents of the region to reduce their carbon footprint. He quali"ed as a metallurgist and has 
skills in quality management, statistics, process improvement, and the scienti"c method.


Dr Neville Lockhart was Strate$ and Business Development Manager for the CSIRO’s 
Division of Ener$ Technolo$. He established the original CSIRO #agship program “Ener$ 
Transformed” to address e%ciency and emissions issues across the electricity generation, 
transport and ener$ end-use sectors. He was an early adopter of solar panels, batteries and 
EVs. He is also a volunteer for the charitable organisation CICADA (Cochlear Implant Club 
and Advisory Association), where he provides worldwide content and e-books for the website.


Ty Christopher is a former General Manager, Asset Management with Endeavour Ener$, and 
has 35 years’ experience in the electricity supply industry. He led the establishment of the NSW 
Demand Management Code of Practice and introduced new technolo$ into the electricity 
supply industry, such as large-scale battery storage, embedded generation, and digital asset 
management techniques. He is passionate about reducing customers’ ener$ costs and 
improving the carbon footprint of ener$ supply. 


The authors can be contacted via renew.org.au/branches/illawarra.


A worker installs an ECOVar unit. Such devices need only be installed at the extremities of longer lines.







We are particularly interested in hearing from stakeholders on the
following questions:

1. Do you consider the Handbook
as set out will achieve the AER’s
aim of incentivising proposals that
reflect consumer preferences
and are capable of acceptance

a) If yes to 1, what do you see as the main benefits of the
Handbook?
That you say Consumers have gone from being
outsiders to being an integral part of the regulatory process.
We want to see this continue.
  Are they the same as those
set out in this document or do you consider there additional
benefits which are not listed?

2. Do you agree with the proposed targeted review stream and that
this a positive change to how we regulate networks? Please include
reasons for your views in the answer provided.  Yes,
though as we
have no direct experience of the alternatives, we are unable to be
specific.

3. Do you consider the Handbook will improve the level of consumer
engagement undertaken by network businesses and result in
consumer preferences being better reflected in proposals? Please
include reasons
for your views in the answer provided. Yes, though
we need more direct and up-to-date engagement ourselves in order
to be specific.

4. Are the incentives offered by the Handbook sufficient for network
businesses to seek access to the targeted review stream process?
If you do not consider the incentives are sufficient, then what
additional
incentives do you think could be provided within the
current regulatory framework?
Yes in principle.

5. The targeted review stream is a new process which we expect to
refine and improve as we learn from each iterative application.
Therefore our preference would be to first apply the targeted
review
stream process to a limited number of network businesses. This
approach would allow us to better manage the risks of introducing a
new process, maximise learnings and manage resourcing
constraints. What approach or criteria should we use to determine
which network businesses should be selected?

In addition, a
common draft proposal rather than just “which network” should be
considered.
This is because the greater the number of network
businesses and their consumer engagement processes, that can
agree and prioritise a draft proposal with largely common
elements,
the greater and more widespread the benefits v costs are likely to
be.

6. Do you agree with the approach to commence the full application of
the targeted review stream process to the revenue proposals due in
January 20231?

a) We would be open to considering applying of the targeted



review stream process partially to a proposal which is
submitted before January 2023. This would allow us to test
the process before it is fully
applied. Would you be supportive
of this approach? Please include reasons for your views in the
answer provided.  Yes

b) For stakeholders that answered yes to 6(a), what
approach or criteria should we use to
determine which
network business’ proposal should be considered for a partial
application? If
and where a proposal is relatively simple to
develop with consumer engagement in the time available, as
it is unlikely that an “ideal” proposal
(as per 5 above) would
meet such time frame.

7. Do you agree with the expectations for the topics set out in sections
4 to 8 of this document?
Yes for Sections 4 and 8 - notably  section
4.4 Clearly evidenced impact is about how a proposal represents
and is shown to represent
consumer views.  That is one aspect of
the process described in our attachment.  Also Section 8 on Tariff
structures will be key elements of supply-demand balance as
renewables and EV penetration increases.

If not, what changes do you consider need to be made to the
expectations? Please include your reasons for any proposed
changes. We are unable to elaborate at this stage on sections 5,6,7
but we support any mechanisms by which capex in specific areas
like voltage management and/or community batteries can be shown
to lead to much greater savings in capex on network augmentation.

8. Is there any further clarification or issues which the Handbook
should set out?
We believe the system would greatly benefit from
comprehensive and published Community Feedback. We have
attached a draft format with some examples of questions and
ratings. The questions are based on the expectations outlined
and
the ratings facilitate standardised quantification of the  response.
We strongly recommend AER adopt some form of user assessment
and feedback and that it be made available on the public record.
This feedback sheet should be either, submitted annually
or at the
close of Community Engagement Programs. Also, where an
“Independent Community Report” is submitted, it should be
accompanied by the community feedback sheet.

-- 
Greg Knight, Dr Neville Lockhart

Renew Illawarra 

Some new cultures keep asking, ‘Why are we here?’ It’s easy. This is why we’re here. We look after things on the earth and in the sky 
and the places in between.
Yunkaporta, Tyson. Sand Talk (p. 109). The Text Publishing Company. Kindle Edition.




