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The PVS-10/33 is here

The new PVS-10/33-TL is built to give you complete flexibility.
Fuseless design with 1,100VDC maximum DC input voltage, high power 
density with up to 10% extra AC output power and a choice of 2-4 MPPT 
with a built-in DC isolator.  

Optional Arc-fault detection or PID prevention functions and flexible DC 
wiring options for direct connection or via string combiner is also available.  

Advanced communication features built-in such as dynamic feed-in 
control and free monitoring via FIMER’s Aurora Vision monitoring platform 
and Energy Viewer app.

Order the PVS-10/33 today in one of its six power sizes for your next 
project and get the performance, flexibility and reliability you require. 

fimer.com/flex

Available in six sizes: 10 kW, 12.5 kW, 15 kW, 20 kW, 30 kW and 33 kW
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S
o finally it looks as though the federal leadership has decided 
that, you know, it’ll look good to get behind this whole thing 
about cutting emissions. It’s what all the smart countries 

around the world are doing and it will start to look bad if we don’t 
join in. OK, that’s great. Sure, the actual plan on how emissions will 
be levelled out to net zero over the next 29 years is pretty light on, 
but let’s try to find some good news in this, OK?

Well, this edition of EcoGeneration has plenty of good news in it, 
so how about I give you a preview. To start, let’s go to the place 
where so much government support for clean energy has already 
been provided — since 2012! On page 34, ARENA’s Darren Miller 
outlines the agency’s five priorities for investment that are laser-
focused on lowering the cost of generation and supporting storage 
essential to a grid dominated by renewables. He also talks about 
storing the carbon already let loose in the atmosphere and is candid 
on the prospects for hydrogen.

Let’s face it, any forecasts that extend to 2050 will end up being 
wildly offtrack anyway, and who can say how the adoption of 
electric vehicles will affect demand. Charging networks need to be 
built today, though, and a piece on page 24 delves into that little 
problem. So, there’s plenty to do, whatever Canberra’s plan is.

Dr Bjorn Sturmberg is a research leader in the battery storage and grid integration 
program at the Australian National University, where he works on research, development, 
demonstration and commercialisation of low-carbon electricity and transport systems. His 
background includes a PhD in theoretical physics, an Innovation Fellowship from the Myer 
Foundation, implementation of Australia’s first solar and storage apartment microgrid and 
leading a startup that makes solar work for rental properties from inception to acquisition.

Jacqui Fetchet is an energy lawyer at a major law firm working across the commercial, 
regulatory and financing aspects of clean energy development in Australia and Asia and has 
a background in energy and climate change policy. Jacqui was a youth ambassador to the 
UNFCCC Paris climate conference in 2015 and was selected to attend Climate Reality 
Leadership training in 2019. She participated in the C40 Women4Climate mentoring 
program in 2019 and founded Bright Sparks, a clean energy community for young people.

Marija Petkovic is the founder and managing director of Energy Synapse. Marija is a leading 
expert in wholesale energy markets and the transition to clean energy. She has worked 
internationally across Australia, New Zealand and the United States, where she negotiated 
clean energy deals up to $1 billion in value. Marija and her team advise project developers, 
investors, retailers, corporates and government on renewable energy, storage and demand 
response projects. Her analysis is regularly featured in mainstream and industry media.

Robbie Nichols joined the Clean Energy Council in 2016 and serves in the role of technical 
team leader. He is a third-generation electrician with more than 30 years’ experience in the 
electrical industry and more than 10 years’ experience in renewable energy. His roles have 
included electrical contracting, manufacturer’s technical support, inspections and audits.  
As technical team leader at the Clean Energy Council Robbie enjoys the opportunity to  
help raise the bar in the industry.

EcoGeneration acknowledges the Cammeraygal people, traditional custodians of the land  
on which this publication is produced, and we pay our respects to their elders past and present.  
We extend that respect to all Aboriginal and Torres Strait Islander people today.
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Genex signs Tesla for its 
Bouldercombe battery 
Genex Power has moved its Bouldercombe Battery Project 
closer to financial close with the announcement it has 
executed a supply agreement with Tesla as preferred battery 
supplier and integrator. The project will be developed using 
Tesla’s Megapack lithium-ion battery technology and 
Autobidder market dispatch technology. The 50MW/100MWh 
battery will be made up of 40 Megapacks and be fully 
operational in the first half of 2023, Genex says.

Genex and its consultants have been working with Tesla to 
complete the grid-connection process with Powerlink 
Queensland. The Bouldercombe project is set to be one of the 
first standalone large-scale battery energy storage systems in 
Queensland. The plan is for it to be built adjacent to 
Powerlink’s Bouldercombe substation, having received 
development approval from Rockhampton Regional Council in 
May. Genex’s battery strategy is running in conjunction with 
its pumped-hydro project and operating solar assets.
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Floating wind farm sends 
green energy to Scotland
Australia may not yet harbour 
any offshore wind farms but 
the concept of it has been 
accepted by a Senate sub-
committee and nearly 20GW 
of projects are talked of 
around the country (albeit at 
very early stages). 

The Australian Energy 
Market Operator sees plenty 
of potential on offshore wind 
and has identified zones off 
our long coastline it says can 
accommodate up to 40GW 
of generation.

That’s all very encouraging 
but the technology is moving 
fast. A new facility 15km off 
the Scottish coast near 
Aberdeenshire shows the 
possibilities of floating 
turbines, which developers 
might want to consider for 

deep-water spots. At the 
50MW Kincardine offshore 
wind farm six Vestas V164-
9.5MW and one V80-2MW 
turbines installed on 
WindFloat semi-submersible 
platforms designed by 
Principle Power are now 
generating in water depths 
ranging from 60 to 80 metres.

“[It’s] shown that the 
largest and most advanced 
wind turbines available can be 
installed on floating platforms 
in the challenging North Sea 
environment,” said Jaime 
Altolaguirre, project director 
of EPC Cobra Wind. “The 
project proves that floating 
wind can play a vital role in 
tackling climate change not 
only in Scotland and the UK 
but also around the world.”

Photon takes merchant route 
at Leeton solar farm 
Dutch solar energy and clean water solutions provider Photon Energy 
Group has commissioned two solar farms in NSW without locking in a 
power purchase agreement. As a “merchant” operator, Photon 
Energy Australia will operate and maintain the solar farms while 
monitoring wholesale prices in the National Energy Market to 
maximise returns. The 5MW Leeton Solar Farm will combine single-
axis tracking with Longi Solar’s Hi MO 4 bifacial panels to maximise 
yield from the site to target financial goals set out in the merchant 
operator business model.

“Combining bifacial modules with single-axis tracking is proving to 
be very effective in increasing early morning and late afternoon power 
output with a very flat power curve throughout the day,” said Michael 
Gartner of Photon Energy. “This enables us to better match output to 
the daily ups and downs of market pricing, which is critical in 
maximising the returns of merchant power plants.” The project could 
pave the way for post-subsidy solar farms in Australia, Photon hopes.

Photon has opted to sell output from the Leeton 
Solar Farm on the merchant market.

Another Megapack 
touches down in 

Australia.

News in brief
NEW TECHNOLOGY, NEW PROJECTS, NEW IDEAS
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CEFC backs 
electric bus fleet 
The CEFC is helping finance 
Australia’s first electrified bus fleet, 
with a $24.5 million commitment 
towards the replacement of 40 diesel 
buses in NSW with clean, green 
vehicles. The 40 new electric buses 
will be supported by 368kWh and 
422kWh battery packs, fast-charging 
infrastructure, 2.5MW/4.9MWh of 
stationary battery storage and 
388kWp of rooftop solar. 

Innovative software, including 
onboard telematics that provides 
critical vehicle data, will help manage 
the chargers, batteries, solar and 
grid input.

The CEFC debt finance supports 
delivery of the NSW government 
pledge to transition its 8,000-strong 
passenger bus fleet to electric by 
2030. The first 12 of the 40 new 
electric buses will begin to enter 
service in October, with the rest of the 
fleet arriving before March.

“This investment will start to 
transform the NSW bus service from 
one that is noisy and polluting, 
powered by fossil fuel, to a public 
transport system that relies on 
renewable energy and is fit for the 
21st century,” said CEFC chief 
executive Ian Learmonth. The 
transport sector is responsible for 
about 17.5% of emissions.

NEWS IN BRIEF
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ARENA tips $24m 
towards 403 EV 
charge spots
The Australian Renewable Energy Agency 
was so enthused by the quality of 
applications for the first round of the 
government’s Future Fuels Fund that it 
boosted its initial allocation of $16.5 million 
to $24.55 million in funding to five 
applicants across 19 electric vehicle 
fast-charging projects.

The five applicants will deliver 403 new 
fast-charging stations, each capable of 
charging at least two EVs concurrently at 
50kW or above. Round one of the project, 
worth $79.9 million, will see a seven-fold 
increase in the number of fast charging 
stations in Australia’s most populous cities 
and regions. Charging stations will be built 
across eight geographic regions containing 
14 cities.

In addition to networks in the capital 
cities in every state and territory, regional 
centres including Geelong, Newcastle, 
Wollongong and the Sunshine Coast will 
each receive a minimum of eight new fast 
charging stations to drive the uptake of EVs 
in regional locations.

“The proposals we received were of such 
high quality that we were compelled to 
increase the funding. We’re delighted to be 
able to support more than 400 charging 
stations across the country,” said ARENA 
chief executive Darren Miller.

Evie Networks will receive $8.85 million 
for the delivery of 158 fast-charging stations 
across eight regions; Ampol will receive 

$7.05 million towards 121 fast-charging 
stations in four regions; Engie gets $6.85 
million for the delivery of 103 fast-charge 
stations across four regions; Chargefox will 
receive $1.4 million for the delivery of 16 
fast-charging stations in two regions, and; 
Electric Highways Tasmania gets $400,000 
towards five fast-charge stations.

AGL delivers microgrid to help 
Santos decarbonise 
Energy giant AGL is working with oil and gas 
company Santos to help it achieve its goal of 
reaching net-zero emissions by 2040 with 
the completion of a hybrid microgrid that will 
power 13 oil pump loads in South Australia’s 
Cooper Basin. 

The microgrid combines solar with battery 
storage, generators and a monitoring and 

control system designed to respond to 
dynamic changes and power requirements. 

“Santos was seeking an energy solution 
that was less carbon intensive and more 
cost-effective to maintain in a remote 
location,” said AGL chief customer officer 
Christine Corbett. “We developed an 
intelligent microgrid control system that 
reduces the safety risks for remote area 
work and ensures reliable and sustainable 
supply. An area like South Australia’s Cooper 
Basin can often be exposed to unexpected 
weather events and by using a multi-sourced 
system we are ensuring Santos has a more 
reliable source of energy.”

The microgrid is made up of a 130kW solar 
PV system, a 437kWh battery, 500kVA pad-
mounted step-up transformer and two 
450kVA generators connected to oil pump 
sites via a 6km high-voltage transmission 
power line and step-down transformers.

The microgrid will help Santos inch 
nearer to its net-zero target.
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INDUSTRY UPDATE

T
he past few months have seen a 
dramatic shift in the global warming 
debate in Australia. After much 

internal angst, the Federal Coalition fi nally 
committed Australia to a target of net-zero 
emissions by 2050 and fl irted with the 
possibility of increasing the country’s 2030 
emissions targets. 

However, the fact that the Coalition was 
only able to convince the doubters in its 
ranks to support net-zero by 2050, the 
absolute bare minimum in a global context, 
shows that the Liberal Party and Nationals 
remain divided on the question that has 
stumped and frustrated Australian politics 
for the past 15 years.

The shift in the way that global warming 
is considered in Australia has been 
remarkable, in terms of both the sudden 
pivot towards greater action and the speed 
at which it has occurred.

While much of the public debate was 
driven by the COP26 summit in Glasgow, 
the scale of the change has surprised many. 
In the past few months, organisations that 

behind action on global warming and 
Australia’s renewable energy transition. 
The Clean Energy Council has adopted this 
approach through its Renewable Energy is 
Here Now campaign, increasing its 
prominence in the News Corp stable and 
working with the newly enlightened 
organisation to promote the enormous 
benefi ts of renewable energy – both for the 
economy and the planet.

NO POLITICAL RELIEF
The size of the shift in the global warming 
debate seemingly caught the federal 
government o�  guard. The fact that Prime 
Minister Scott Morrison initially wasn’t 
planning to attend COP26 shows that he 
underestimated the groundswell of public 
support for Australia to play a meaningful 
role in the global climate change response.

This left him scrambling to come up with 
a credible target, putting him in a di�  cult 
position with recalcitrant members of his 
own government on an issue that has 
toppled more than its fair share of 
Australian political leaders.

While the Prime Minister’s ability to 
come to an agreement with his party to 
commit Australia to a target of net-zero 
emissions by 2050 is a landmark in the 
otherwise checkered and underwhelming 
history of Australian climate politics, it does 
little to improve Australia’s reputation as an 
international climate laggard.

A net-zero target by 2050 is yesterday’s 
news in international climate circles, with 
the major focus at COP26 on signifi cantly 
increasing 2030 targets. This was a bridge 
too far for the government, which was 
unable to get such a target past the 
Nationals and the Liberal hard right, leaving 
Australia in the same position as a climate 
pariah that it was in before COP26.

At the time of writing Federal Labor 
hadn’t yet committed to a 2030 emissions 
reduction target. The starting point must be 

were previously hostile to increased action 
on global warming have suddenly changed 
their tune, unashamedly embracing the 
need for greater action and evangelising the 
economic and employment opportunities of 
renewable energy. 

The most shameless of these sudden 
climate converts is News Corp, an 
organisation that has done more to 
demonise renewable energy and delay 
action on global warming in Australia than 
any other. 

The other notable climate U-turn came 
from the Business Council of Australia, 
whose recent call for Australia to reduce 
its 2030 emissions by between 46 and 50% 
is in stark contrast to its claims made in 
2018 that such a target would be 
“economy-wrecking”.

While it is incredibly tempting to sneer 
at the hypocrisy of these organisations and 
dismiss them as global warming 
charlatans, a far more pragmatic course is 
to welcome their new-found support and 
work with them to increase the momentum 

A target of 100% renewable energy by 2030 would demonstrate the Coalition is serious about delivering 

action on global warming ahead of the federal election, writes Clean Energy Council CEO Kane Thornton.

Clean energy the answer to 
Australia’s climate question
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Every new wind plant connected to the grid is 
replacing coal with reliable renewable energy.
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the current projections based on the strong 
abatement that has already been delivered, 
largely through renewable energy and state 
government leadership. 

However, given the pace of change, the 
potential of renewable energy and the public 
demand for climate action, there will be 
strong expectations that Federal Labor will 
go a lot further than the 37% reduction 
already projected for 2030.

TOUGH QUESTION TO ANSWER
Thankfully, throughout the recent debate 
there has been a much greater appreciation 
of the important role renewable energy can 
play. Recent modelling by the Clean Energy 
Council shows that Australia could reduce 
its emissions by 44.5% if it were to source all 
its electricity from renewables by 2030. 

Meeting this ambitious goal would 
require a series of key policies, which the 
Clean Energy Council has outlined in its 
Roadmap for a Renewable Energy Future.

The roadmap clearly lays out the steps 
needed for Australia to meet all its domestic 
electricity demand with clean energy by 
2030 across nine key elements:
• Electrify Australia: power the Australian 

economy and industry with wind, solar, 
hydro, bioenergy and battery storage.

• Empower customers and communities to 
make the switch to clean energy.

• Build a strong, smart, 21st-century 
electricity network.

• Maximise the creation of quality clean 
energy jobs and a local supply chain.

• Provide greater support and certainty for 
coal communities and industry as the 
phase-out of coal generation accelerates.

• Modernise Australia’s energy market and 
its governance for the clean energy 
transformation.

• Turbo-charge clean energy innovation.
• Decarbonise Australian industries using 

clean energy.
• Put Australia on a path to becoming 

a global clean energy superpower 
that exports renewable energy to Asia 
and beyond.
Achieving the goal of powering Australia 

with renewable energy by 2030 would not 
only put us well on the way to our target of 
net-zero emissions by 2050, it would also 
catapult us to the forefront of the global 

renewable energy transition and shake o�  
our reputation as a climate laggard. It would 
also set Australia up to become a clean 
energy superpower that exports its 
abundant clean energy resources around the 
world to help facilitate the global drive 
towards net-zero.

The Roadmap for a Renewable Energy 
Future provides a credible way for our 
politicians to signifi cantly reduce Australia’s 
emissions, restore our international 
reputation and position us to take advantage 
of the growing global demand for low-
carbon energy. 

Whether either major political party 
has the courage or foresight to adopt 
such an ambitious and visionary platform 
with a federal 
election looming is 
another question. 

Australia could reduce its emissions by 44.5% 
if it were to source all its electricity from 
renewables by 2030, CEC modelling shows.
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Kane Thornton has more than a decade’s experience in energy 
policy and leadership in the development of the renewable energy 
industry. His column is a regular feature in EcoGeneration, where 
he analyses industry trends and explains the impacts of federal 
and state renewable policies on the energy sector.

Australia has the wind and sun but needs to show it 
has the courage to commit itself to clean energy.
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STORAGE

T
he fi re that destroyed two Tesla 
Megapacks among the 212 units that 
make up the Victorian Big Battery was 

caused by coinciding short circuits in two 
locations, according to an investigation by 
Energy Safe Victoria.

The fi re in late July most likely resulted 
after a cooling system leak caused a short 
circuit in an electrical component in a 
Megapack unit.

These events occurred while the 
Megapack was o� -line in a service mode, 
which meant that fault protections were 
removed and the problem was able to go 
undetected. This resulted in heating that led 
to a thermal runaway and fi re in an adjacent 
battery compartment within one Megapack, 
which spread to a second Megapack.

An independent report into the fi re will 
be released by November but Energy Safe 
Victoria has pointed to contributing factors 
that, had they not been present, “would 
likely have been identifi ed and either 
manually or automatically contained”.
• The supervisory control and data 

acquisition (SCADA) system for a 
Megapack took 24 hours to map to 
the control system and provide full data 
functionality and oversight to operators. 
The Megapack that caught fi re had been 
in service for 13 hours before being 

connection times to the SCADA system to 
help alert Tesla with specifi c alarms; a new 
battery module isolation loss alarm has been 
added, and; procedure changes for 
Megapack protection systems.

Designers are also working to ensure that 
Megapacks are engineered to fully mitigate 
the risk of fi re propagation from one unit to 
another under Victorian climatic conditions.

Energy Safe Victoria requires Tesla to 
provide the fi nal results of its investigation 
into why the fi re resulted in the loss of a 
second Megapack and what it is to do to 
prevent that circumstance arising again. It 
will now determine if there have been any 
breaches of the Electricity Safety Act 1998 
(Vic) and supporting regulations and, if so, 
whether enforcement action is warranted. 

The 300MW/450MWh Victorian Big 
Battery, under construction at Moorabool 
near Geelong, is one of the world’s largest 
battery storage projects and will unlock up 
to 250MW of additional peak capacity for 
Victoria, Neoen claims.

Energy Safe Victoria is the state’s safety 
regulator for electricity, gas and pipelines 
and is responsible for licensing and 
registering electricians. It delivered its 
fi ndings following an almost two-month 
investigation, analysing data from Neoen 
and contractors UGL and Tesla. 

switched into an o� -line mode when 
it was no longer required as part of 
the commissioning process. This 
prevented the receipt of alarms at the 
control facility.

• A key lock was operated correctly to 
switch the Megapack to o� -line service 
mode (which was no longer required for 
ongoing commissioning) but this caused: 

1. telemetry systems for monitoring the 
condition of the (now out of service) 
Megapack to shut down and so remove 
visibility of the developing event 

2. the battery cooling system to shut down 
3. the battery protection system to shut 

down, including the high voltage 
controller (HVC) that could have operated 
a pyrotechnic fuse to disconnect the 
faulty battery unit. 

PREVENTION
The fi ndings were informed by testing 
undertaken by Tesla, examination of the 
scene by Energy Safe Victoria (and other 
Victorian agencies) and video and telemetry 
data from the incident. 

Energy Safe Victoria has required 
additional safety measures, including: 
Megapack cooling systems are fully 
pressure tested when installed on site and 
inspected for leaks after testing; shorter 

Energy Safe Victoria has found the Victorian Big Battery fire in late July most likely resulted after a 

cooling system leak caused a short circuit in an electrical component in a Tesla Megapack.

Off-line status among 
‘likely’ causes of battery fire
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STORAGE

Neoen’s 300MW/450MWh Victorian Big Battery 
project is charging ahead, despite the setback.
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NEW PROJECTS

R
egardless of the ups and downs 
experienced by clean energy 
businesses in Australia the sector is 

destined to attract new entrants because it 
is assured to grow at a rapid pace, such is 
the scale of the task ahead as coal is retired.

The latest player, ACE Power, comes to 
the market with a portfolio of 10 projects 
and the backing of a global fi nancier.

The pipeline includes nine solar plants 
and one wind farm in Queensland, NSW, 
Victoria and South Australia, worth a 
combined 1.3GW.

The portfolio was purchased holus-bolus 
from renewable energy developer CleanGen, 
a company started by ACE Power founder 
and director of development Koovashni 
Reddy in 2012. ACE Power, Reddy says, 
follows a di� erent model to CleanGen. “It 
will develop, build, own, operate and 

EcoGeneration. “There are only certain 
stages [of developing a renewable energy 
project] you can get through without 
securing investors.”

A clear idea of where the money to build a 
project will come from is one thing but 
investors will be eager that energy prices in 
the future make it a juicy deal. How tough is 
it for them to commit when so much is 
unknown? “Renewables have a long way to 
grow,” Reddy says. “We need some clear 
policy guidelines, like set targets, to build 
business confi dence and accelerate the 
transition to renewable energy.

“As demand for renewable energy grows, 
the price will increase.”

That comment requires further 
qualifi cation, Reddy points out. 

Coal is old and shutting down, she says, 
and 17GW of polluting generation needs to 
be retired over the next decade or so. 
O� take arrangements for wind or solar 
projects can be settled at “very low” prices, 
“and those savings really aren’t passed on to 
customers at the moment, unless it’s a 
corporate PPA [power purchase agreement] 
and they get the direct benefi t,” she says.

“We want to see commercial outcomes at 
the PPA level. Energy companies are buying 
them at really low prices, but not really 
passing the savings [on].”

FUTURE EARNINGS
As renewables replace coal and gas the 
intention will be to keep prices down, Reddy 
says, “and we can do that with batteries.”

ACE Power is hoping to secure PPAs for 
its string of projects and also participate in 
the merchant market, a combination that 
will depend on the appetite for PPAs. “The 
levels that are out there now aren’t that 
great,” she says. “They are quite low.”

ACE’s projects are due to be completed 
between 2024 and 2025, and the company 
will decide the best mix between PPA and 
merchant price exposure closer to then. “It 
depends on the outlook for prices,” she says. 
“There is no hard and fast answer.”

maintain projects,” she says. A funding 
relationship with Pelion Green Future, 
owned by the Avanti Group, and the presence 
of former Wirsol Energy managing director 
Andy Scullion as director of operations will 
ease the way for ACE, Reddy hopes.

“We’ll have a smoother process because 
we are well-connected along the chain of 
suppliers and funders,” Reddy tells 

A clean energy player with a vertical business model hopes to have 

1.3GW of solar and wind (with storage) connected by 2025.

ACE Power launches 
with 1.3GW solar, wind 
and battery pipeline
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The site at Mareeba, in Queensland, where 
ACE Power hopes to build a 72MW solar plant.

The 220kV terminal at Kerang.
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REZ RIGHTS AND WRONGS
The east coast states’ various Renewable 
Energy Zone programs have been designed 
to ease the way for new wind and solar 
plants, along with storage and adequate 
transmission, but the approvals process can 
still be cumbersome, she says, particularly 
in NSW. “It’s lagging behind Victoria and 
Queensland, and always has been.”

There are hurdles and stumbling points 
for any development – applying for permits, 
all the various approvals, financing – but the 
highest risk at the moment is applying for 
network connections and working with a 
grid that is constrained in most areas. New 
transmission and interconnectors will help 
reduce the risk of grid instability.

“It [comes down to] the grid-
strengthening mechanisms you can use,” 

Reddy says. “I think batteries fit that 
function quite well.”

Four of the projects (about 370MW in 
total) are approved with the network 
connection in progress and the others are in 
the process of obtaining permits and 
connections (see table).

The construction of the portfolio is 
expected to create about 2,400 jobs with 100 
service jobs for local communities.

ACE Power is funded by Pelion Green 
Future, a global clean energy holding 
established by entrepreneurs Alexander 
Samwer, Jeremias Heinrich and solar 
entrepreneur Mark Hogan.

“Renewables is the key sector for Pelion 
globally and Australia is one the most 
promising markets based on its 
fundamentals,” Heinrich says. “The future 

of the planet and its people is core to our 
investment strategy.”

The portfolio, once finalised, will help  
to strengthen the National Electricity 
Market and is expected to produce over 
2,702GWh of clean energy each year, 
equivalent to powering over 450,000 homes 
or removing 624,000 cars. 

“We want to see commercial 
outcomes at the PPA level. Energy 
companies are buying them at really 
low prices but not really passing the 
savings on.”     Koovashni Reddy, ACE Power
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Name
Solar/
wind

State MWp

Approved with 
network 
connection in 
progress
Kerang solar Vic 140

Burdekin solar Qld 129

Mareeba solar Qld 72

Tatura East solar Vic 52

Seeking 
permits and 
connections
Loxton solar SA 277

Narrabri solar NSW 150

Forbes solar NSW 150

Yabulu solar Qld 108

Jones Creek wind NSW 150

Red Cliffs solar Vic 71
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ENERGY TRANSITION

G
lobal solar manufacturing capacity 
may need to triple by 2035 to meet 
the 1.5°C Paris Agreement scenario 

by 2050, according to research from 
consultant Rystad Energy.

It will be a major challenge, the 
researcher says, as manufacturers face 
rising costs and deal with restrictive 
measures imposed by governments in 
response to covid-19. 

To meet the 2050 target, they will need to 
increase capacity from 330GW today to 
1,200-1,400GW by 2035 to handle the peak 
installations needed.

The cost of solar projects has declined 
considerably in recent years, but the 
reductions have started to taper off to 
reflect rising prices for polysilicon, silver, 
copper, aluminium and steel.

These input factors have seen a rise in 
prices in 2020 and 2021, Rystad says. 
Mono-polysilicon, the key ingredient in 
photovoltaic panels, rose from $7.6/kg in 
2019 to $9/kg in 2020, and is likely to 
average $18/kg in 2021.

The price of silver, important for the 
connections from the silicon cell to copper 
wires, has climbed from $550/kg in 2019 to 
$850/kg (on average) in 2021.

The combined effect has seen global solar 
panel prices increase by 16% in one year. 
The weighted price inflation for solar 

participants.” A reduction in the mineral 
and metal intensities could be key to 
increasing the production capacity and 
addressing the supply chain challenge, 
Martinsen says.

1.7°C MORE ACHIEVABLE
In the longer term, the solar industry must 
increase capacity and continue to fight cost 
escalation to meet climate change goals. 
Rystad Energy estimates that to maintain 
the global temperature increase below 1.5°C, 
solar panel manufactures should ideally 
grow 10% annually to meet the needed 
module production capacity of 1,200-
1,400GW by 2035.

Module capacity has grown at a similar 
rate in the past but with the current supply 
shortages in essential raw materials (such 
as polysilicon, silver and glass), and the 
price hike in auxiliary raw materials, 10% 
growth would be a very ambitious target 
for solar companies. 

In fact, by 2035, the solar PV industry 
would have to source seven times more 
silver than what it does today, when it 
already consumes 10% of global silver 
production.

Limiting global warming to 1.7°C instead 
is a more achievable scenario under the 
current supply constraints.

As there is enough capacity for another 
eight years, this should give solar companies 
more time to expand production capacity.

To accomplish the 1.7°C scenario, 
companies should be able to expand 
production capacity to 1,000-1,200GW by 
2045, while still consuming a large part of 
silver and polycrystalline, in a time frame 
that allows supply to adapt. 

projects, including labour, means that total 
costs are up 12%, potentially limiting 
demand growth for the next few years.

“The entire industry is experiencing 
shortages in the supply of raw and auxiliary 
materials, especially polysilicon and silver,” 
says Rystad Energy head of energy service 
research Audun Martinsen.

“Covid-19-related restrictions have not 
only created supply shortages of essential 
raw materials, but have also led to higher 
prices, resulting in fewer shipments and 
impacting revenues for industry 

A target of 1.7°C is far more achievable, given the effects of  

rising input costs and covid-19 on an industry that would  

need to sustain 10% annual capacity growth.

Supply threat 
to 1.5°C target
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SOLAR PANEL MANUFACTURERS’ CAPACITY AND SHIPMENTS, 
CAPACITY GROWTH REQUIRED PER SCENARIO

Cumulative solar capacity (GW)Gigawatts (LHS), utilization (RHS)
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ENERGY TRANSITION

T
here has been terrific progress over 
the past decade as Australia builds 
clean sources of generation to replace 

polluting ones. The 4GW of utility-scale 
solar generating today simply didn’t exist 10 
years ago and wind has grown fourfold to 
7.5GW over the period. But there is a long 
way to go if we are to decarbonise the grid, 
let alone go all out in fulfilling the dreams of 
developers who say we should pitch for 
700% renewables and become a clean 
energy exporting superpower.

In early September the Clean Energy 
Council hosted the webinar It’s Electrifying: 
The Power of Clean Electricity to 
Supercharge Australia to test whether some 
dreams may materialise as reality. 

ClimateWorks Australia executive 
director Anna Skarbek described 
electrification as one of the four pillars of 
decarbonisation, alongside prioritising clean 
energy, the avoidance of energy waste and 
fuel-switching. “It’s about eliminating all 
the emissions that can be eliminated and 
regenerating nature,” she said.

Transport accounts for about 17% of 
emissions and Tim Washington’s company 
JET Charge is among a handful of local 
operations working on installing the gear 
required to charge tomorrow’s fleet of EVs. 
He’s watching a slow replacement of petrol 
vehicles take place, holding out for the EV 
bug to catch on. 

What’s more interesting than that is the 
possibility for a connected critical mass of 

smoothing as they are connected to the grid, 
Bhavnagri said, “minute to minute, hour to 
hour, morning to evening – batteries can do a 
really good job.” They make money, they 
work and they are popping up in households, 
on networks and in electric cars. 

But it is the last bit – supplying peak 
energy demand on a winter night when 
there is no wind – that is the really hard 
part “where we have to deploy different 
solutions” such as pumped hydro, 
hydrogen-fired turbines (which he 
admitted will be expensive until the cost of 
hydrogen comes down) and gas generation 
with carbon capture. 

“We’ve got the tech to do it,” he said. “Yes, 
we could have other tech such as small 
modular nuclear reactors and long-duration 
batteries, which still have to be proven and 
commercialised, but they can do it.”

Work by ClimateWorks and the CSIRO 
has shown electrification of the economy 
would roughly double demand in the NEM 
by 2050, Skarbek said. In a scenario where 
Australia exports hydrogen made using 
renewables, demand would be about five 
times higher than it is today, she said, citing 
data used in AEMO’s latest Inputs, 
Assumptions and Scenarios report.

The “opportunity story” for Australia is to 
manufacture the green hydrogen that 
China, Japan and Korea do not have 
sufficient solar or wind resources to 
produce. “Until they all decarbonise, none 
of us are safe on this planet.” 

EVs called upon to discharge into the grid 
when it needs support. “It can be done at a 
micro scale into a home,” he said, where 
solar is stored in the car and drawn down at 
night. Or it can be at grid level, where entire 
neighbourhoods of cars are tapped to supply 
contingency FCAS support. (JET Charge is 
involved in a study with the Australian 
National University on how 50 Nissan EVs 
can do just that.)

Electrification is the key to decarbonising 
transport but heavy industry may be harder 
to convert, said Kobad Bhavnagri of 
BloombergNEF. Today, electricity supplies 
about 25% of energy used in heavy industry, 
which is constituted roughly of steelmaking, 
aluminium smelting, cement and chemicals 
(including plastics and fertilisers) and often 
requires lots of extreme heat or fossil fuels 
to catalyse chemical reactions.

REAL RELIABILITY
With the right technology (once proven and 
commercialised), he said electricity could 
account for about 75% of energy used in 
heavy industry. Whether electricity is “the 
winner” depends on stiff competition from 
hydrogen (which he said is “really good for 
chemistry … it is clandestine 
electrification”) and carbon capture 
(“although a lot of people are sceptical … but 
in industrial processes it still probably is one 
of the leading contenders to help 
decarbonise things”).

Batteries will be able to provide daily Im
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Electric shock  
or powerful 
awakening

Australia stands to 

benefit in so many 

ways from the 

energy transition, 

according to a panel 

hosted by the Clean 

Energy Council.

ECO1221_20_CEC Webinar.indd   20ECO1221_20_CEC Webinar.indd   20 2/11/21   5:31 pm2/11/21   5:31 pm



www.ecogeneration.com.au   December 2021  ecogeneration  |  21

ENERGY TRANSITION

I
s rooftop solar a problem in the suburbs? 
Apparently so, with rising PV exports 
prompting falls in feed-in tari� s, plans for 

export charges in Adelaide and deployment 
of community-scale batteries in many cities. 
As the grid transitions away from coal, it 
seems as though rooftop solar is part of the 
solution and part of the problem at the same 
time. Is there a simple solution that could 
see all that excess solar energy shared 
equitably and leave customers better o� ?

Yes, there is. Or there could be, if 
networks were allowed more fl exibility in 
how they charge for their services. 

Network charges are allocated by 
distribution networks to retailers, who then 
decide how to pass them on to consumers. 
Household and business electricity bills 
show a fi xed daily cost and a charge per 
kilowatt-hour of energy consumed, which 
combines spot electricity prices and 
network charges.

Research from Australian National 
University looks through the current 
distribution network tari� s regime and 
imagines the option of “local use of service” 
charges, an idea proposed by researchers 
from the Institute of Sustainable Futures in 
a report for the City of Sydney in 2014. 

The local-use-of-service model was seen 
as a better way to value local generation and 
consumption, thanks to the rise of rooftop 
solar. If electrons have a shorter trip from a 
PV household to a solar-less neighbour than 
from a transmission connection, that 
suburban consumer should pay less for 
supply, right? The model never made it, 
however, after the Australian Energy 
Market Commission declined the City of 
Sydney’s request for it to be adopted. 

“The contention is that, if you make 
supply cheaper for some [being the 
households receiving solar energy from 
nearby solar-owners], the network has to 
make its revenue up – to pay to maintain 
the network – from others [being the 

battery is taking over some of the cost of 
maintaining the network and lightening the 
burden on customers,” says Sturmberg, who 
co-authored the paper with six colleagues.

As customers pay less for the network 
services itemised in their bills, the owner of 
the community battery will pay more. But 
that’s OK, as they are earning revenue.

Because the local-use-of-service model 
only applies to local fl ows, community 
battery-owners will program their asset to 
soak up local solar and supply local demand. 
“Which is the intuitive behaviour you want 
from a community battery; it ties the 
behaviour of the community battery to the 
local network in a way that also reduces its 
overall cost burden from network charges 
and therefore makes it more viable,” 
Sturmberg says. 

The ANU research describes a positive 
feedback loop, to use trendy vernacular, 
where solar exports are put to good use 
without stressing the grid and power bills 
fall. “The lower the local network tari� , the 
more transactions become profi table for the 
battery – as it has a lower cost of charging 
and discharging – which increases the 
positive sequence of impacts.” 

households using only grid energy],” says 
Dr Bjorn Sturmberg, research leader at the 
ANU’s Battery Storage and Grid Integration 
Program. “That makes it in my mind a bit of 
a zero-sum game.”

Still, who’s to say local-use-of-service 
isn’t a great idea in a parallel universe? Say, 
one where community batteries are on duty 
across the suburbs? These powerful storage 
assets have started to pop up around the 
country, solving problems for distribution 
networks by charging up on solar exports 
and sending it back into the grid during the 
evening peak. 

BUSY BATTERIES
Neighbourhood-scale batteries also have to 
pay network charges, which makes the 
economics of owning one “quite 
challenging”, Sturmberg says. That is unless 
local-use-of-service network charges 
applied. If they did, the higher number of 
transactions on the network as the 
community battery charged and discharged 
would see a redistribution of network costs.

“Anything it does adds to the utilisation of 
the distribution network and increases the 
number of transactions. In e� ect, the 

If networks could charge for localised use of their service, all customers in areas with 

high PV and community-scale batteries would pay lower bills, research suggests.

Local network pricing and 
storage a great combo: ANU
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Flexible network pricing would mean the 
benefits of batteries are shared more widely.
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ELECTRIC VEHICLES

J
ust when the people of NSW thought 
they could never be tempted to give 
up their Ford Rangers and V8 Porsche 

Cayennes, the state government has 
declared it is serious about seeing adequate 
charging gear installed to ease an inevitable 
transition to electric vehicles.

The NSW Liberal government’s Electric 
Vehicle Fast-charging Master Plan is aiming 
to deliver a thousand “ultra-fast” charging 
bays in the state by 2027 to “support 
motorists to make their next vehicle an EV”, 
the latest step in its $500 million Electric 
Vehicle Strategy.

In Sydney, drivers will have no more than 
5km to drive to the next ultra-fast charger, 
and those motoring around the state will 
fi nd them at 100km intervals.

Funds are available for developers to 
build new ultra-fast EV charging 
infrastructure in areas where drivers are 
not able to access private o� -street parking, 
which the government claims is about 30% 
of drivers. According to the Department of 
Planning, Industry and Environment, this 
means households with limited o� -street 
parking will live no more than 5km from a 
fast or ultra-fast charger.

ALL THE INGREDIENTS
The master plan includes an open-access 
map to guide investors to what state 
planners say are optimal locations for 
chargers, showing layers for distribution 
cables, substations, tra�  c volumes, existing 
fast chargers (over 50kW), fast food zones, 
petrol stations and more. 

JET Charge founder Tim Washington 
says the planning tool is “super useful”, 
particularly around the availability of 
distribution transformers. “The only 

on a di� erent model, where lower-power 
chargers are available to drivers who wish 
to motor around the regions for pleasure, 
not purpose. He fi nds it interesting in a state 
the size of NSW that the government’s focus 
is on 50kW and above. Why are they 
ignoring “destination charging”, he asks?

“It means well and a coordinated 
approach is a good thing but I think it is 
over-simplifi ed and you’d like to know how 
they determined ‘technical, social and 
economic’ criteria,” Kinderis says. 

“I think you start entering the realm of 
diminishing return looking so far forward 
on a technology that is so transformative.”

GIVE US A LIFT
Chris Mills, the CEO of charging network 
Evie, says the map is a good start but 
immediately apparent are the gaps in 
regional charging infrastructure. 

“Unlike in greater Sydney, as yet there are 
no concrete plans to build for the future 
requirements for charging in NSW regions,” 
Mills says. “With gaps in regional coverage 
and capacity we expect that consumer 
confi dence may be a� ected, so we expect 
that further regional charging coverage will 
be a high priority.”

The map aims to address barriers to 
building charging infrastructure and 

disappointing thing is that some 
distribution networks are not participating 
– you just need to look at the Sydney CBD 
area,” he says, although new data will be 
easily added, according to the state.

As EV charging takes centre stage, 
owners of charging networks need to make 
sure they are properly managed and 
integrated into the electricity grid, 
Washington says. “We should be ensuring 
that through more advanced monitoring and 
control, EV charging companies can work 
with utilities to lower the cost of EV 
charging for everyone.”

Charging network Jolt is entering the 
Sydney market having built 17 chargers in 
Adelaide and attracted institutional 
funding. CEO and founder Doug McNamee 
says the NSW plan and map helps networks 
look at the opportunities in the 
infrastructure market. 

“As EV adoption continues to accelerate 
across the state, this framework will be 
invaluable to drivers,” McNamee says. 

“We know the major barriers that have 
traditionally a� ected the uptake of EVs 
across Australia include access to charging, 
cost and range anxiety, so knowing where to 
charge is a signifi cant step for reducing 
range anxiety.”

Linga owner Adrian Kinderis is working 

The NSW government has opened 

a box of tools for companies to 

plan and build tomorrow’s EV 

charging infrastructure.

Join the dots … 
NSW plots the way for 
EV charging networks
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The planning tool 
makes the job easier.
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includes data on zone substation capacity 
and locations of distribution cables and 
substations. This is helpful at a desktop 
level, Mills says, but unfortunately Ausgrid 
data doesn’t seem to be available.

“Our experience over the last many years 
of deploying EV infrastructure tells us there 
is no substitute for boots on the ground to 
assess not only power, but also amenity, 
accessibility and safety of candidate 
charging station sites.”

Evie has been working on deploying 
charging gear for nearly two years and its 
team has begun to understand how, when 
and where drivers want to charge. “For 
example, we already understand that public 
fast-charging often occurs in the middle of 
the day and aligns well with solar 
generation, somewhat allaying fears that 
public fast-charging may negatively impact 
the grid,” he says. 

Home charging will be the preferred 
choice for most EV owners most days, Mills 
says. “However, there are many driver 
segments and situations where public fast-
charging will be essential. For example, 
high-mileage drivers such as ride share will 
need convenient access to public fast-
charging at the beginning or end of the day 
as well as top-up options during the day. 

“Fleets will need public fast-charging so 
they have confi dence they can keep moving. 
Anyone without a driveway will also need 
public fast-charging so they are not left 
driving old internal combustion engine 

vehicles while the rest of Australia moves 
on to electric.”

Charging should be designed to fi t in with 
drivers’ lifestyle habits, he says, which may 
mean 10-30-minute spells near fast food 
outlets, which are included on the map, or 

those who need a longer charge may choose 
a destination where the natural dwell time 
is 45-60 minutes, for example doing your 
weekly shopping.

“Charging should be designed to fi t with 
natural consumer behaviour, not the other 
way around,” Mills says. 

PLUG IN
In a case of possibly being seen to be 
“directing the tra�  c”, the department says 
it will give priority to public charging at 
sites within and around what it has 
identifi ed as “optimal zones” indicated on 
the map.

New public fast-charging stations with 
multiple charging bays will be co-funded by 
the NSW government, focusing on fast and 
ultra-fast charging.

The map is part of the NSW Electric 
Vehicle Strategy, which aims to encourage 
52% of new-car buyers to pick an EV over 
any other option by 2030-31, as the state 
targets net-zero emissions by 2050.

Car-buyers in NSW can already apply for 
a $3,000 rebate on an EV costing less than 
$68,750, so long as they are among the fi rst 
25,000 to apply for the subsidy.

A prospectus and expression of interest 
will be available for property owners 
interested in hosting stations.  

“High-mileage drivers will need convenient 
access to public fast-charging at the beginning 
or end of the day.”     Chris Mills, Evie
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The NSW government 
wants to see more 

EVs on its roads.
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ELECTRIC VEHICLES

T
he young companies eager to build the 
charging infrastructure that will fuel 
the masses of electric vehicles set to 

roll onto our streets are keeping a secret as 
they hold out their hands. “There is no [EV 
charging] industry without subsidies and 
there will be much consolidation once all 
these guys realise there is no money in 
pay-per-use.”

That’s the verdict from Adrian Kinderis, 
who made his fortune in IT and is putting 
together Linga Network, a growing family 
of AC and DC chargers for drivers who want 
to take a stroll as they top up.

“As everybody knows, the only reason  
this industry exists is through government 
subsidies,” he says.

Government money is welcome, as all the 
charging start-ups know, but if EV charging 
is the government’s job to get right, it should 
not restrict the commercial instinct of the 
entrepreneurs who are counting on it. 

one distributor. “Sadly, however, what 
governments are doing is giving out grants 
and allowing individuals to set up charging 
stations and then saying, OK, but it must 
have tap-and-go, for example,” he says.

That may sound reasonable enough to 
drivers who like anonymous transactions at 
petrol bowsers but Kinderis says it misses 
an opportunity for monetisation. 

“If someone comes in, pays with tap-and-
go and leaves, you have no idea who they 
are,” he says. But when the driver has most 
probably only located the charger thanks to 
their smartphone, the stage is set to grab 
some data and start looking for ways to 
squeeze value from it.

“For example, if I know that every person 
coming into my town then goes to charge in 
the next town, because I’ve seen that 
trending [using data analytics], I can offer 
you advertising for that next town to say, hey, 
while you’re there make sure you go to this 

“Governments should be careful they are 
not too restrictive over the ability for the 
industry to monetise charging stations,” 
Kinderis tells EcoGeneration.

The pay-per-use model is “tenuous at 
best” until EVs replace petrol-powered cars, 
he reckons, having looked at it from every 
angle. Even after receiving government 
grants, the cost of installing a charger, 
maintaining it and supplying it with 
electricity does not stack up as a rational 
economic decision.

“Having one car charging at one location 
once a week doesn’t get you a very strong 
return on investment on boxes that are 
incredibly expensive,” he says.

LAYERS OF VALUE
There are various ways an EV charger can 
make enough money to stand up for itself as 
a commercial proposition, especially if it’s 
one of many in a robust network supplied by 

If governments want to bring on a wave of EV ownership, they need to encourage flexibility and  

free-thought among the risk-takers eager to build charging networks.

Free money won’t buy  
the EV future we deserve
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ELECTRIC VEHICLES

cafe which is known for its vanilla slices.” 
These little layers of value will be easily 
apparent to owners of charging networks 
who may be naturals at sni�  ng out revenue 
streams and are geekish about activating 
them via algorithms.

“If all we are doing is setting up 
individual charging stations throughout 
Australia, that is impossible to do,” he says. 
“You can’t network that, you can’t see any 
trends and you can’t say, hey, government, 
look at this: during the tourist season this is 
where all the EV drivers are going.”

A well-connected EV network that is 
tuned to capture data could provide many 
more services than electrons, and provide 
them to many more people than drivers 
and passengers.

THINKING, FAST AND SLOW
According to Kinderis, it costs about 
$100,000 to buy and install a 50kW DC fast-
charger. “It will take a long time to get a 
return on that when electricity is so cheap, 
especially for a charger located well out in 
the regions,” he says.

The owner of that charger could simply 
add a big margin to the electricity, but that’s 
no good because “everybody knows how 
much electricity costs because everybody 
gets an electricity bill at home.” 

The public will soon fi gure out that the 
price of charging can be far less opaque than 
the game that’s played at petrol stations.

If fast-charge gear is expensive and not 
much is known yet about how drivers will 
charge — quick top-ups or deeper, longer 
charges — it makes sense perhaps that 
slower AC technology shouldn’t be o�  the 
menu. (Kinderis says an 11kW AC charger 
costs about $10,000 and can be installed 
within a fortnight.) And yet the NSW 
government has developed a planning map 
to be used by networks that calls for DC 
charging at 50kW or more.

There is a lot of tax-payer money on o� er 
with very little evident return, he says. 
“This money is going out there and it won’t 
come back.” Yes, NBN was horribly 
expensive and lumpily delivered but it 
provides a service pretty much to everyone. 
Grants for charging networks only go to EV 
drivers (which, eventually, you’d expect, 
would include everyone).

To get it right, Kinderis says, the 
government should be seeking a level of 
uniformity. That could include safety 
guidelines, installation standards, some sort 
of audit process, a list of recommended 
technology and service providers. That 

could also lead to a more homogenous 
experience for drivers, so they don’t end up 
with “50 di� erent apps on their phones”.

“Providing some sort of regulation within 
there is going to be necessary,” he says. “You 
can’t set up a petrol station; that’s a heavily 
regulated industry. But right now I can buy 
a charger, put it out the front of my place 
and open that up to the public.”

ANYTHING CAN HAPPEN
As with any emerging market, the early 
entrants will make breakthroughs and 
mistakes. Some will fail and others will 

form partnerships or be bought by 
incumbents in related sectors, in this 
case most likely energy retailing or 
distribution. The cost of charging could 
then be tailored to a customer’s home load 
profi le and be included as an item in their 
quarterly bill, say. 

“It’s a very easy customer acquisition 
model for them [the large retailers] to chase 
down anybody with an EV because they 
know their energy utilisation is going to be 
increasing,” Kinderis says.

If payback periods for large-scale DC 
chargers are about fi ve years (on Kinderis’s 
reckoning), they will become longer still if 
electricity prices rise and competition 
among charging networks sees margins 
tighten. With petrol, the fuel and delivery 
method never changed. With EVs, anything 
can happen — new battery chemistry, sharp 
advances in energy density, di� erent plug 
types, wireless charging, cheap home-
charging systems … anything.

Back to the NSW network planning map, 
Kinderis wonders if it shouldn’t be wide 
open to AC alongside DC, fast or slow. Every 
council should be thinking about how they 
should support EVs, he says, and they should 
feel included. “If you’re not on that map, 
how are you feeling right now?” 
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As EV ownership grows the energy 
retailers may be tempted to enter the fray.

Adrian Kinderis says EV entrepreneurs should be 
less shackled by government rules.
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STORAGE

T
here is a lot of fancy talk about what 
batteries can do, if you listen to 
engineers who are excited about 

their potential to provide services to the 
grid and firm generation from utility-scale 
wind and solar plants. At home, however, 
it’s best to keep things simple – charge a 
battery on solar during the day and use that 
energy at night.

That’s the start of a solid relationship 
with a battery, says RedEarth Energy 
Storage chief technology officer Chris 
Winter. If they want to take it further, 
owners will need to twig to the importance 
of aligning consumption and technology 
with the right retail offering.

Let’s say a household is signed up to a deal 
that gives them wholesale pricing, he says, 
citing retailer Amber (the only one offering 
such an arrangement, to EcoGeneration’s 
knowledge). “Wholesale pricing protects 
you from the downside but also gives you 
the opportunity to feed into the grid when 
the price is quite high, so you can energy-
trade and make some money like that,” 
Winter says. “And when there is negative 
pricing you can get paid to charge your car.”

Winter has personal experience of taking 
profits. When a turbine exploded at the 
Callide coal plant in Queensland in May, 
prices immediately rose. Winter received a 
text from Amber suggesting he switch off 
large loads. As the owner of 30kWh of 
battery storage (and no rooftop solar) he 
took the opportunity and discharged, 
although it wasn’t a strategy he could keep 
up every day. 

He also profited from Amber’s hedging 
position, where the retailer shared the payoff of 
a cap contract that was suddenly in the money. 
“I have to admit, it’s been quite good,” he says.

revenue streams. “We’re still finalising 
those.” The reason for owning a battery is to 
fill up during the day on free solar and use 
that energy at night, when the energy price 
is higher. If you can make it through the 
night on stored energy, that’s great; if you’re 
on a wholesale plan and you run out of 
charge at 3am, say, the grid energy you need 
will be cheap. 

OFF-GRID HOMES
Winter designed RedEarth’s BlackMax 
Power System, available from 3.3 to 12kWh, 
for off-grid systems, expecting it would be 
put to use in sheds or small applications. 

“Then people started using them for 
running their homes,” he says. 

“I didn’t realise there were so many 
homes running off truck batteries. We had 
to increase the size. Now it’s one of our 
most popular products.”

The system, which comes with PV 
panels, is the only Australian-made off-grid 
system to have made the Clean Energy 
Council’s approved products list. The 
company’s other off-grid solutions include 
the Honey Badger, up to 26.4kWh, and the 
Drop Bear, up to 65kWh.

Sizing storage for a low-load, off-grid 

BRAUN AND BRAINS
Brisbane-based RedEarth started out in 
2013 making integrated battery systems 
(that include an inverter, so they can be 
simply connected with existing solar). The 
range has grown and evolved since then, but 
the overall offering is pretty much 
unchanged: modular storage, ready to use 
on or off the grid.

It’s all very well selling the hardware that 
can free customers from opaque 
relationships with energy providers but the 
ambition is to provide them with the smarts 
as well.

The company monitors most installed 
systems that are within coverage range, but 
instead of running a virtual power plant 
where it commands those assets RedEarth 
offers its “Personal Power Plant” model, 
where operation is part-manual and 
part-automated. 

“We’re not trying to get the perfect result, 
but we get a very good result for customers,” 
Winter says. “You can generate more 
revenue than you are spending on the 
electricity you are using. That’s where we 
are trying to get to.” 

Winter hints that RedEarth is working on 
“a few other ways” customers can access 

Australian energy storage 

company RedEarth wants to open 

up value in batteries by guiding 

its customers to where the 

revenue is to be found.

Battery basics and the 
wholesale energy connection
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RedEarth co-founders Chris Winter  
(left) and Charlie Walker, full of energy.
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application takes finesse. If you run out of 
power, you’re left in the dark. Many 
owners will rely on a small diesel 
generator, perhaps, “but if they’re careful 
– not running air-con and so on – [storage] 
works really well”.

The company uses lithium iron phosphate 
(or “LFP”) cells, which Winter says last a lot 
longer if charged and discharged over four 
hours, for example, than one hour.

RedEarth’s Troppo battery comes with a 
63-amp breaker, for 3kW capacity. “If you 
put a 5kW load on there after a short time 
that breaker is going to trip to protect 
everything,” he says. “You shouldn’t be 
running a battery that hard anyway. Just 
put a second battery in.”

Cells are sourced from manufacturers in 

China and there have been discussions 
with an operation looking to start out of 
Western Australia. 

RedEarth is not likely to switch to 
lithium-manganese-cobalt-oxide, or “NMC” 
technology, he says. Yes, the chemistry 
delivers higher energy density, but there 
have been fires. 

“It’s a big difference between different 
chemistries,” he says. “But in my mind I’m 
not going to use any other chemistry [but 
LFP]. There is just no point.”

BUSINESS APPOINTMENTS
As the world gets wise to the flexibility and 
value in clean energy solutions, enquiries 
are coming from all quarters. Business and 
industry are keen to cut costs and 
decarbonise their operations but it’s not so 
easy to deliver storage solutions that look 
like good value, he says. “With the business 
case you’re still just a couple of years off on 
the return on investment.” 

In the meantime, yes, some business 

owners are committing to storage where it 
makes sense. Winter hints he is working on 
solutions that will shorten payback periods 
for C&I solar-and-storage solutions. “We’re 
think we’re going to crack [return on 
investment for C&I systems], which will 
open up quite a bit of opportunity for us.”

RedEarth has three patents in place, 
associated with energy management 
software, and it is working on greater 
ambitions. The company has turned out 
about a thousand systems since kicking off 
in 2013, at around 10kWh per system. 

“I see us as a bit like Apple,” says Winter, 
who also co-founded zinc-bromide flow 
battery maker RedFlow. 

“Apple is a hardware company; they 
make phones and sell them. But now they 
have a recurring revenue stream based on 
their hardware.”

As RedEarth backs up its energy solutions 
with automated and personalised directions 
on how to profit from storage, it hopes to 
increase its worth. Im
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“I didn’t realise there were so many homes 
running on truck batteries. We had to increase 
the size [of the BlackMax].” Chris Winter, RedEarth

The company turns out custom C&I batteries  
along with solar-and-storage solutions (below).
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ENERGY TRANSITION

T
he clean energy industry has a 
massive job ahead of it – designing 
and delivering a decarbonised grid 

– which has been made all the more di�  cult 
by ideological reluctance at peak 
government level. It’s a tough sector, but the 
people who seem to go through the wringer 
day after day are the ones who work for 
engineering, procurement and construction 
fi rms, or EPCs.

Investors take on plenty of risk backing 

ADDED VALUE
In Australia, Sheridan says Sterling and 
Wilson is looking to extend beyond the EPC 
role and strengthen its O&M capabilities 
(around the world the company manages 
about 8GW in O&M). The company is 
working on three projects in Queensland, 
one in NSW and one in South Australia. 

A project near Wellington, NSW, is in the 
fi nal stages of testing. The others are in 
construction phase and Sheridan says the 
company will provide O&M services at four 
of the fi ve projects after completion.

Data from Rystad Energy shows close to 
1GW of projects for the company in 
Australia, most of it under construction.

Negotiating the two-stage registration 
process of a power plant with the Australian 
Energy Market Operator involves “literally 
daily engagement”, Sheridan says. “It gets 
pretty intense during the R2 process. 

the transition to clean energy, to be sure, 
but EPCs can fi nd themselves pulled to 
straining point by project owners and 
developers on one side and contractors and 
equipment manufacturers on the other.

Indian-headquartered Sterling and 
Wilson has risen to the top of the Australian 
EPC league table as corporate collapse or 
grinding attrition have seen the exits of big 
names such as RCR Tomlinson, Downer and 
Decmil, among others.

It’s a tough sector, but all the same the 
generation needed to replace ageing coal 
plant must be built. As developers line up to 
satisfy the ambitions of state energy 
ministers, Sterling and Wilson Australia 
CEO Philip Sheridan says confi dent 
participation in such a highly competitive 
market “comes down to looking at an 
opportunity, critiquing it, and looking at the 
risk profi le you’re prepared to take.”

For EPCs working in utility-scale 

solar, the business climate in 

Australia includes intense 

connection negotiations, a tight 

labour market and volatile 

equipment costs.
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Sterling and Wilson’s 
view from the top
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ENERGY TRANSITION

be a di� erent story for developers who are 
further down in the queue.

The enthusiasm shown by many states in 
pursuing development of renewable energy 
zones makes for a vibrant market, he says. 
“There’s a genuine interest, and I think 
with that joined-up thinking associated 
with the combination of solar, wind and 
renewables technology – along with 
storage and grid upgrades – that’s really 
going to help those governments achieve 
their clean energy targets.”

LOOKING AHEAD TO STORAGE
The grid is crying out for new wind and 
solar generation to replace coal, along with 
plenty of storage, but fi nding the skilled 
workers to get the projects fi nished on time 
may be another matter. Sheridan says it 
sometimes is a case of competing for 
resources with other types of infrastructure 
work that’s going on. If that sounds tough, 
the restrictions on movement across borders 
in response to covid-19 have been an even 
bigger problem. “Here in Australia we don’t 
claim to have all that available skill set,” he 
says. “If [projects] all seem to come at a 
similar time it brings challenges.” Patience 
is required among all parties, he says, 

including developers and regulators. Storage 
is the missing piece if tomorrow’s grid is to 
rely on renewable energy and Sheridan says 
“two or three” of the EPC’s current projects 
include an allocation for batteries. 

“It’s a future provision,” he says. “We 
don’t have any storage on any of our current 
projects, apart from some land space.” 

He sees storage as an obvious way to lever 
better value out of midday solar energy by 
selling it into the evening peak. “We’re 
looking at those opportunities.”

Module prices are volatile and have 
become a “signifi cant risk”, he says, 
especially considering the di�  culty of 
adapting system design mid-project. 
“Changing supplier in an EPC contract, in 
all honesty, is the last thing you want to be 
doing. It has signifi cant time and cost 
implications.”

The combination of bifacial modules with 
single-axis tracking is becoming a standard 
project design. 

“It comes down to what the client is 
looking for,” he says. “They will have locked 
away their thought processes, looked at 
their funding and their development set-up 
[to decide] whether a project is tracked, 
fi xed or bifacial or not.” Im
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A Sterling and 
Wilson PV plant 

in Kansas, US. “Changing supplier in an EPC 
contract is the last thing you 
want to be doing. It has 
significant implications.”

Philip Sheridan, Sterling and Wilson

Ultimately the client is the generator, so 
what we do is support their position.”

Grid congestion is an issue in each of 
the three states where Sterling and Wilson 
is engaged, especially Queensland and 
South Australia. Owners of clean energy 
assets are seeing revenues clipped by 
economic curtailment, where generators 
bid to avoid dispatch (and negative prices), 
and system curtailment, where AEMO 
intervenes to disallow dispatch because 
the grid is congested.

Sheridan says it’s not a problem for his 
current portfolio of work because they are 
well-located or still being built. Nevertheless 
it’s a challenging area, he says.

“It’s one of the things we look at when 
weighing opportunities, to establish 
whether there may be potential for 
constraint or curtailment which may a� ect 
our project from a delivery perspective, 
especially during testing.” Projects must 
clear Sheridan’s “bid/no-bid” criteria to be 
considered. “We’re well aware of the 
challenges; a lot of us [at Sterling and 
Wilson] have spent a fair amount of time in 
the power game and other sectors.”

Modelling for the fi ve projects has shown 
no red fl ags so far, he says, although it may 
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W
ith its predictable sunshine, gusty 
temperament, cheap land and 
spindly grid, Australia is attracting 

plenty of attention from global businesses 
and investors who want to take part in the 
country’s transition away from coal. What’s 
interesting about the talent queuing to take 
part is that renewables players are 
increasingly being joined in the line by oil 
and gas companies.

Between 2017 and last year, investment by 
oil and gas companies in the Australian 
renewables energy sector increased from 
2% of projects to 15%, a report from 
consultancy PwC notes. This sevenfold 
surge in interest is happening two ways: 
with oil and gas players either taking a stake 
in a developer or participating in projects.

“We saw the trend coming,” says PwC 
partner integrated infrastructure Danny 
Touma, who points out that good intentions 
at the outset may sometimes obscure a 
misalignment between the way developers 
think about such partnerships and the way 
investors think about them. 

The PwC report, released in August, is an 
attempt to bridge that gap.

cleaved by ideology but where the end 
product from all technologies – electricity 
– is identical.

Clean energy companies are traditionally 
quite small and nimble, Touma says, with 
around 20 or 30 sta� . The CEO and 
leadership teams will often be the owners, 
so decisions can be reached with relative 
ease compared with large listed fi rms. If a 
young clean energy company takes on a big 
incumbent as an equity partner, the 
dynamism that made the relatively small 
operation successful may come under 
threat as strategy is plotted out within a 
larger organisation. 

But there are positives that shouldn’t be 
overlooked. “You can reach much deeper 
and have access to more potential customers 
to buy your power, or more sophisticated 
and broader-ranging procurement, so you 
can bring projects to market at lower cost of 
energy,” Touma says.

As governments, energy retailers and 
large businesses negotiate o� take 
agreements for generation from new wind 
and solar projects, these buyers are very 
interested to know who the owner of the 
asset is going to be. 

“That’s a big driver of this early teaming 
up,” Touma says. “On the one hand the 
developer is able to tell their story more 
clearly and more articulately, and on the 
other hand the investor comes in earlier and 
can shape the project a bit more like they 
want it and in exchange they can get a 
higher return.”

ON THE RADAR
The challenge for large global players 
entering the Australian market is “getting to 
scale” quickly, he says, where a typical 
renewables project worth a couple of million 
dollars in equity will be compared by global 
headquarters against, say, an o� shore oil rig 
in another region worth billions. “To 
replicate that capital and that scale is the 
challenge for them.”

There is a constant interest among foreign 
energy and utilities companies and 
investment funds to enter Australia, he says, 
while the trend among domestic companies 
is towards consolidation. “It’s a very 
interesting dynamic,” Touma says, where 
buyers inside Australia are building 
portfolios of generation assets. Gone are the 
days of one-asset companies.

Foreign utilities view Australia as an 
opportunity to “put gigawatts on the 
ground”, he says, whereas oil and gas 
companies see it as a chance to diversify 

GRAB THE BULL BY THE HORNS
As the eastern states move forward with 
plans to develop Renewable Energy Zones in 
order to meet ambitious clean energy 
targets, the sector is getting very busy. In 
investor lingo, some might even call it a 
green bubble. “Returns are lower than we’ve 
ever seen them in renewables,” Touma says. 

One way to achieve higher returns is to 
get involved earlier in the development 
cycle, which is what the oil and gas 
companies are doing.

It’s not always a sure thing, of course. 
Inviting a partner onboard at development 
stage can slow proceedings and introduce 
the possibility of cultural confl icts.

Oil and gas companies may be destined 
for extinction as the world’s governments 
tilt towards renewables, but they are 
sophisticated organisations that have been 
doing it far longer than anyone in the solar 
or wind sectors. As they seek to diversify 
away from polluting sources of energy they 
will either be welcomed with an open mind 
or viewed with suspicion, no matter how 
sincere their ambitions. Relationships may 
be hard to kindle in an industry that is 

A report from PwC shows that good intentions at the outset may 

sometimes obscure a misalignment between the way investors and 

developers think about clean energy partnerships.

How the fossil 
majors can fit in
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Oil and gas companies are keen to add 
clean energy assets to their portfolios.
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Small clean energy companies can benefit from 
access to big players with lots of contacts.

their generation fleets and set themselves 
up for energy exports such as subsea 
cables or hydrogen. (Touma won’t 
comment on the prospects for subsea 
cables or hydrogen exports.)

WHAT ABOUT FALLING PRICES?
Coal is certain to slowly exit the NEM, there 
is little argument about that. But solar can 
push daytime prices into negative territory 
and a huge amount of storage is planned to 
shift some of that energy into the evening 
peak. How can anyone be sure of making 
money selling electricity when the whole 
game appears to be to push prices lower? 

It’s a question Touma has heard before, but 
he suggests clients put aside price forecasts 
and all the associated uncertainty and think 
of projects in the sense of a “merit order”, 
where those with the lowest levelized cost of 
energy go to the top of the list. 

“If you believe in the energy transition 
and you believe it’s going to happen, they’re 
the projects that are going to stand out. Try 
to look through the volatility and the 
curves,” he says. 

Transmission may be inadequate in parts 
of the grid that are expected to host vast 
amounts of new solar and wind generation 
but governments have heard the call and are 

slowly taking action. Because plants can 
have 30-year lifetimes it’s not always 
necessary that a project with a competitive 
LCOE be located for convenient connection 
to existing transmission to look attractive. 
The energy transition will be a bit clunky, 
but it will happen.

“It all ties together, really. These are 
really long-term assets,” he says. “For us it 
comes down to LCOE, always. Find the best 
projects that deliver the lowest cost of 
energy at places in the grid you think will be 
a� ective. That can be places with existing 
transmission or, in the medium term, places 
where you think transmission will go.

“It’s not a one-project story — it’s a 
30-year story.”

Storage will be an essential ingredient if 
variable renewables are to replace coal and 
gas at more meaningful levels. 

“We’re at the tipping point with storage,” 
he says. “It’s going from not being economic 
and having a really challenging revenue 
model to being accepted by o� -takers, 
governments and asset-owners as a key in 
the transition.”

Buyers of power from storage are keeping 
an open mind about contracts and owners of 
storage are also looking at the market with a 
bit more scope, he says, about how they 
interact with the grid and operate as part of 
a broader portfolio.

“If you have multiple assets, it makes 
sense to own storage because you can create 
interesting products and create 
sophisticated trading strategies using that 
storage,” Touma says. 

“If you’re a single-asset owner, storage on 
its own might not make as much economic 
sense to you.”  

“If you have multiple assets, it 
makes sense to own storage 
because you can create 
sophisticated trading strategies.”

Danny Touma, PwC
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PROJECT RISK

W
hat are the risks to renewables? 
That’s easy: they are clouds for 
solar and stillness for wind. At 

least, that’s how energy users might see 
things. For owners of clean energy plants 
and the storage facilities that will fi rm their 
erratic generation, the list of things that can 
go wrong is much, much longer. 

They can o� set some of the negative 
impacts from the unknown with good 
insurance cover, of course, but as the sector 
matures and grows at a rapid pace it is the 
insurers who are experiencing rude shocks. 
When that happens, premiums rise.

“So many fi nancial models are being 
blown by poor estimates,” says BMS Risk 
Solutions client director construction and 

IT’S BUSY DOWN HERE
The Australian clean energy sector is 
bristling with activity, but not all the 
participants have learnt about risk the hard 
way. Often it’s the sophisticated big players 
with global assets under their belts who will 
understand the value in paying for third-
party experts. Also, the insurance market 
has experienced its own growth spurt.

“The global insurance market has 
hardened considerably over the past 24 to 36 
months,” says BMS Risk Solutions head of 
energy Australia Richard Nunny, pointing 
to a period where competition among 
insurers saw them underestimate premiums 
required to cover subsequent claims.

“It got to a stage where there had to be 
some material changes for insurers to be 
around tomorrow, to build for the future. 
They had to adjust their premiums, 
otherwise they just weren’t making money 
– especially in renewable energy.”

As technology becomes larger and more 
complex, with skyscraping wind turbines 
and bifacial PV modules on tracking 
systems, claims are also harder to 

energy Ben Humphries. “They are not just 
a little bit out; in a lot of cases they are 
materially out.”

To give an example of how badly things 
can go wrong for an insurer, Humphries 
recalls a renewables project where a 
premium of a couple of hundred thousand 
precluded, a few years later, a multimillion-
dollar claim settlement. 

“People think of renewables, particularly 
solar PV, as a benign technology. But from 
the insurance claims perspective it is just 
not the case,” he says.

As an insurance broker, BMS Risk 
Solutions will also provide developers and 
contractors with forecasts on premiums 
and “deductibles” (or excess, to apply the 
family car analogy) to use in budgeting 
models. Lately they’ve been giving clients 
the bad news that insurance estimates 
plugged into models a few years ago by 
well-meaning accountants or project 
teams may, in some cases, need to be 
doubled or tripled.

“It’s not a small line item in terms of a 
project expense these days.”

Full disclosure and 
the secret to managing
insurance costs
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Destruction wrought by a storm that passed over 
the Oakey 2 Solar Farm in Queensland.

Owners of renewable projects 

— batteries in particular — will 

have a better chance of managing 

the price they pay for insurance 

if they take a team approach.

insurance costsinsurance costsinsurance costs
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anticipate. “Technology itself is a risk,” 
says Nunny, where a lot of gear covered by 
insurances has never been proven to 
anywhere near the manufacturers’ 
lifetime estimates.

And then there is storage. Without a 
conclusive report that pinpoints the cause of 
the fi re that destroyed two Tesla Megapacks 
at Neoen’s Victorian Big Battery in July, it’s 
fair to say the event made global news.

“There’s a lot of storage in the pipeline,” 
Nunny says, “but it’s still a relatively 
new sector.”

IT TAKES TEAMWORK
In March, BMS partnered with the 
renewable energy team at insurer AXIS 
Capital to release a report on best practice in 
the insurance of lithium-ion battery systems, 
four months before the fi re at Neoen’s project 
in Moorabool, near Geelong. In the report, 
Nunny and Humphries predicted insurance 
costs for renewable energy projects including 
lithium-ion battery energy storage systems 
are likely to rise. 

The solution, they wrote, is smart risk 
assessment from the very earliest stages of a 
project’s development. “Developers and 
operators need to develop best practice 
processes in risk management to ensure 
their insurers can develop the right policy 
and premium structure to protect their 
facility,” the report said. 

Prospective insurers will need to 
understand how a battery system is 
constructed, the protocol of its battery 
management system, how the risk of a 
thermal runaway event is minimised and 
whether a battery system adheres to 
international certifi cations around fi re 
safety as well as government standards and 
regulations. All risks about the exposures to 
natural catastrophes, grid connection and 
co-location with generation assets should 
also be on the table.

If extra investment in risk assessment 
looks unattractive, owners should know it is 
likely to be re-couped in lower premiums and 
deductibles over the lifecycle of the project. 
“Insurers are not trying to avoid paying valid 
claims, but they need the right information to 
be able to construct the best coverage and 
premium structure,” Nunny says.

“Developers and operators who have 
carried out risk engineering surveys, 
implemented risk improvement 
recommendations and shared this 
information with insurers to support 
underwriting submissions have achieved 
more competitive terms and conditions.”

There is no project budgeting model in 
the world that can identify everything that 
can go wrong. During the operational 
lifetime of an asset insurance costs may 
amount to 2-4% of revenues, perhaps not far 
behind O&M costs. “Anything you can do 
that’s going to have a fl ow-on e� ect over 30 
years is going to a� ect the viability of the 
project,” Humphries says.

COST YOU CAN CONTROL
Insurers are not backing away from the 
sector. Although there has been some 
calamitous mismatching of premiums and 
claims over the recent past, developers 
should know the major insurers will have a 
far deeper pool of data to draw on than they 
will. Developers, owners or operators who 
engage with insurers, via an experienced 
consultant, can nut out the engineering of a 
project and work together to spot weak 
points that could lead to claims.

“Insurers want to respond to 
catastrophic events that are unforeseen,” 
Nunny says, and not “those niggly little 
events – those attritional claims – that 

could have been avoided”. Any project may 
include multiple layers of insurance 
allocated to various parties, being owner, 
EPC contractor and, to some extent, sub-
contractors to the EPC.

Contractor error is a major contributor to 
claims, Nunny says, and insurers are looking 
for project owners that have partnerships 
with top-tier fi rms. Such are the unknowns, 
however, that insurers will always 
experience nasty surprises in parts of their 
portfolios. “The reality is, you can build the 
best project in the market and it can still 
have a loss.”

Lightning strikes at Lal Lal Wind Farm, 
a ferocious “willy willy” storm tearing 
through the Oakey 2 Solar Farm, a fallen 
blade at Dundonnell Wind Farm, the 
Victorian Big Battery fire, bearing 
failures, cabling issues, stressed 
transformers, a court case over noise from 
an operating wind farm and a couple of 
other events that shall remain off the 
record, only one thing in life is certain for 
owners of wind, solar and storage assets: 
when you least expect it…  

Full disclosure and 
the secret to managing
insurance costs
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“Insurers are not trying to avoid valid claims, but 
they need the right information to construct the 
best coverage and premium structure.”

Richard Nunny, BMS Risk Solutions

Insurers are working to understand 
technology that is relatively new.
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T
he clean energy ocean liner is in 
motion. It took a while to get going 
and there is still some confusion 
on the bridge about how to steer it, 
but o�  its crashes through the 

waves of political friction towards a happy 
new world somewhere over the horizon. 

Part of the enormous amount of 

propulsion required to get the ship moving 
came in the form of government funds, of 
course, and still does. To date, the 
Australian Renewable Energy Agency has 
committed almost $1.8 billion to more than 
600 projects, with every dollar invested by 
the Commonwealth attracting more than 
three dollars of third-party funding. There 

There has to be a way to push the cost of solar 70% lower, the ARENA chief says, as surely 

as there are effective methods to capture and store carbon. But exporting hydrogen...?
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Darren Miller has an open mind 
about the fast-changing storage sector.

What’s proven and 
what’s worth a shot

ARENA’s Darren Miller

is still a lot of ocean to navigate, and the 
agency last year was allocated an additional 
$1.62 billion to invest on the next generation 
of low-emissions technologies.

Over the past year renewables – primarily 
wind, solar and hydro – have made up 
between 25 and 30% of generation in the 
National Electricity Market. It’s a major 
achievement when compared against 2% in 
2001 and 10% in 2011. But with coal still 
making up nearly 65% of the grid, those 
waves are pushing against the hull.

“There is still a way to go before we can 
be confi dent we can get carbon out of the 
electricity system,” says ARENA chief 
executive Darren Miller. “There is more 
work to be done to get [solar, wind and 
hydro] integrated.” 

SAVE IT FOR LATER
Storage is high up the list of priorities at 
ARENA. As penetration of variable 
renewables nears 50%, storage will become 
ever more important. Enormous lithium-ion 
battery projects around the country – 
around 34GW announced or in various 
stages of planning and 800MW under 
construction – will help. But other solutions 
will be needed to store renewable energy 
between 6 and 8 hours, Miller says. “We’re 
going to need other solutions for that, as 
well as [to provide during] the solar and 
wind droughts that come around 
occasionally.” Events in the UK and Texas 
where energy supplies faltered are proof 
that back-up is always needed – there should 
be no surprise about that – “but that back-up 
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needs to be renewable back-up,” Miller says.
There is always room for improvement in 

the science of renewables and even mature 
generation technologies are worth turning 
the screws on. Solar looks cheap today, sure, 
but ARENA is pitching for 30% efficiency 
(about 8 percentage points higher than 
today), which would see prices fall 70% to 
30 cents a Watt – all by 2030.

“Unless we can get the cost of generating 
renewable energy right down, we can’t be 
cost-effective on some of the harder-to-
abate areas,” Miller says. “Renewable 
electricity is the input into getting industry 
decarbonised … and making green hydrogen 
globally competitive.” 

The idea, he says, is to go beyond the 
target of a 100% renewable grid and turn 
more processes in the economy electric, 
lured by cheap power. “The commercial 
market will ultimately take over once we 
can get those costs down further.”

DEMAND-SIDE PARTICIPATION
It isn’t Miller’s job to project manage the 
replacement of monolithic dispatchable 
plants with a legion of variable generation 
assets balanced by all sorts of storage, but 
you’d have to wonder if he’s a bit nervous the 

parts, including transmission, will be 
delivered in the right order. Not really, he 
says. “If we can’t have renewable storage 
come into the system then we’re just going 
to have a more important role for natural 
gas as the back-up fuel … providing 10-20% 
[of supply],” he says. “That’s just how things 
are going to have to be for a while longer.”

The energy system is changing from top 
to bottom, with the slow replacement of 
petrol-fuelled cars with electric vehicles, 
coordination of distributed energy 
resources such as solar and batteries and 
plans for electrolysers to manufacture 
hydrogen. The way electricity is used is as 
powerful a lever as supply, but industrial 
users have to understand their role. How 
can they get wise to the task and do 
something about it?

“We would have a cheaper and more 
effective system if we can be more flexible 
about when energy is used,” Miller says. 
“There is a role for using electricity when 
it’s available, in addition to storing it. 

“If you have to store every electron and you 
are totally inflexible about when you use it, 
that’s a much more expensive proposition 
than being more flexible about when you run 
your processes and storing the remainder. 
That’s a lower-cost, better optimised system.”

Households can be a part of the solution if 
consumers learn to respond to price signals 

“It’s by no means concluded we will be able to 
export hydrogen to South Korea and Japan, even 
though they are indicating their desire for it.”

Darren Miller, ARENA

What’s proven and 
what’s worth a shot

when charging EVs or running heavy loads 
such as pool pumps or air-con. To do 
otherwise would only mean underutilised 
renewables and more expense on batteries 
and transmission, “and that doesn’t make 
much sense – we have to become more 
flexible about time of use.”

But will everyone want to play by the new 
rules? They should, Miller hopes, because a 
change in behaviour makes sense to cold 
economic rationalists as much as it does to 
all those altruists out there. Consumers may 
not all be engineers, but it’s “well 
understood that electrical processes are 
more efficient than combustion processes 
with fossil fuels”. 

Energy managers of businesses or 
property portfolios who get wise about 
switching to heat pumps for air-con or 
heating water over the midday solar peak 
can make immediate savings. Solutions 
extend to mega-users at alumina refineries, 
who can move from gas to electricity and 
ramp up loads in sync with the sun. “There 
are demand flexibility solutions right along 
the chain, from households to smelters.”

Miller describes a portfolio approach at 
ARENA, where it backs technology knowing 
full well that all the due diligence in the 
world won’t shield it from experiencing the 
odd disappointment. In storage, the list 
extends beyond pumped hydro and 

ARENA would like to see solar technology reach  
30% efficiency by the end of the decade.
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lithium-ion batteries to fl ow batteries and 
concentrated solar thermal solutions. A 
compressed-air project in South Australia 
that didn’t attract enough fi nancing has 
fallen by the wayside and only a couple of 
companies are working on investable 
concentrated solar thermal solutions, so it’s 
not always that easy to help these new 
solutions make it to market. Miller would 
love to “wish dozens and dozens” of new 
players to appear on his radar, but “we have 
to live with limited attention to these things 
… [although] there are probably no ‘bad’ 
ideas at this point, in terms of long-duration 
storage.” Gravity storage gets a mention, 
and fl ywheels for grid-balancing.

And then there is hydrogen…
Whether Australia will become an energy 

superpower by exporting the second-
lightest element on the periodic table is 
wide open to speculation, but that hasn’t 
stopped some politicians and leaders of 
industry from almost bragging about the 
possibilities. Miller is more straightforward. 
Yes, ARENA is interested in hydrogen as a 
medium of storage. It can be made using 
surplus solar and wind energy and stored in 
underground tanks, then used to replace 
some of the natural gas that supplies 10-20% 
of our electricity system. 

“We’ll only have an export opportunity if 
we can prove capabilities in Australia,” he 
says. “To do that you need to address a 
source of demand.”

Producers of ammonia and ammonia 
nitrate and gas networks that get on the 
bandwagon will be remembered as doing 
the country a big favour if the hydrogen 
story ends well. “Those are places hydrogen 
can be used at quite a large scale. If we can 
do that, the export opportunities will be 
open to us.”

Hydrogen boosters need to temper their 

Besides, coal is on the way out here and in 
advanced economies and maybe China, so 
why expend time and e� ort on a problem 
that’s going to solve itself. “We’re doing 
some careful thinking about what areas of 
carbon capture to enter,” he says.

It probably won’t be easy. Carbon dioxide 
is expensive to transport, so extraction 
should be matched to an extent with 
sequestration. Other solutions may turn out 
to be a cinch. Farmers who adapt the 
grazing habits of their livestock can see root 
systems naturally work harder at storing 
carbon in soil. “If done well, Australia could 
sequester between 30 and 140 million 
tonnes of carbon dioxide equivalent per 
annum,” he says, or between 7 and 30% of 
current emissions. “That’s a large 
opportunity. And there’s a lot of evidence 
showing farms that follow these practices 
are more profi table.”

BACK IN THE LAND
The agriculture sector won’t want to miss 
out on the nation’s ambitions towards 
net-zero, he says, because it’s akin to 
farmers opting out of an o� er to improve 
their businesses. 

Similarly, the aluminium and steel sectors 
– which make up about 10% of global 
emissions – can comfortably see carbon 
levels pushed lower along the line from 
exploration for and extraction of ores to 
refi nement, smelting and export. ARENA 
has been unbundling the supply chains of 
these major export products of Australia “to 
fi gure out where the big impact items are”, 
Miller says. Alumina production, for 
example, is a very energy-hungry exercise 
reliant on natural gas, and Australia turns 
out about 15% of global demand. 

“This is the right place for [alumina] 
companies to be innovating [by electrifying 
processes or using hydrogen], and if it can 
work here it can work anywhere. We can 
export that knowledge.”

On top of all that, ARENA was handed 
$193 million in this year’s federal budget to 
target the rollout of EV charging networks, 
support microgrids in regional areas and 
help inspire transformation towards clean 
energy and energy e¤  ciency among 
industrial energy users. It’s all 
acknowledgment of the agency’s ability to 
turn sentiment into action, he says. 

“The government has given us more 
money and more jobs to do. And we’re 
pleased to be doing it.”

Until we get to net zero, he says, “we need 
to keep innovating”.  

pitch. The cost of compressing, storing and 
transporting the stu�  is two or three times 
the cost of manufacture. “It’s by no means 
concluded we will be able to export 
hydrogen to South Korea and Japan, even 
though they are indicating their desire for 
it,” Miller says.

Nevertheless, it makes sense to push 
hard at solar as a lever to engineer 
hydrogen costs into economic reality. 
Australia is a leader in generating solar 
energy – that’s a fact – and if we can supply 
it well below the cost of o� shore wind, say, 
then we have an advantage over our 
trading partners setting up domestic 
hydrogen plants. “It’s almost a little bit of a 
competitive arms race,” Miller says.

CATCH IT IF YOU CAN
If there is hope about hydrogen, there is an 
equal and opposite despair – among the 
vocal general admission section of the clean 
energy crowd – about carbon capture and 
storage. For a start, they say, it doesn’t work. 
Next, the whole concept is a twisted way to 
wash away polluting generators’ guilt and 
keep them online to eternity and beyond.

ARENA has only recently seen its 
mandate expanded to include technologies 
that can separate and store CO2 from fossil 
plants’ ‘externalities’ or suck it out of the air 
to store underground, using industrial or 
biological methods. “The whole idea of net 
zero implies absolute zero is something that 
is maybe not possible – there may always be 
some emissions that remain,” Miller says. 
“Therefore, you need to capture carbon.”

It’s way too early to be specifi c about 
investment criteria for carbon capture but 
Miller reckons it’s safe to conclude it costs 
too much to think of attaching kit to coal 
plants. The emissions at the stacks are too 
dilute, he says, to make it worthwhile. 
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ARENA has backed a hydrogen blending 
project in Victoria with $32.1 million in funding.

INVESTMENT
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S
omething nice about the evolution of 
renewable energy in the national grid 
is that solutions that were once the 

obsession of backwoods DIY engineers are 
being adopted at gigawatt scale. Rigged up 
systems of solar panels and truck batteries 
have been supplying juice to rat-race 
escapees for decades. Those who follow the 
news must be chuckling into their morning 
co� ee when they read the rest of the world 
has fi nally twigged.

In Australia, the problem of supplying 
power to communities that live beyond the 
grid is a perfect match for “new” technologies. 
The falling price of PV modules, escalating 
abilities of batteries and articulate software 
can provide energy security to people in 
remote areas who otherwise have to put up 
with noisy, smelly diesel generators, expensive 
fuel and patchy delivery.

In the cities, outages hardly ever happen. 
Far o�  the track, it isn’t funny when the 
fridge stops.

The Australian Renewable Energy Agency 
understands only a blanket approach to the 
energy transition makes sense and has 
launched the Regional Australia Microgrid 
Pilots Program, a $50 million pillar to 
support microgrids in remote communities 
that may experience reliability issues or rely 
on fossil fuels. Robust autonomous systems 

will also put them in better 
shape to face bushfi res, fl oods or 
storms. “We’re aiming to help 
regional and remote 
communities prepare for, ride through and 
recover from natural disasters by 
maintaining a continuous supply of 
electricity, such as what occurred with the 
recent Victorian storm damage to the 
AusNet network,” says ARENA chief 
executive Darren Miller. “Microgrids could 
also have the ability to provide energy and 
grid support services back to the main grid.”

SOMETHING UP YOUR SLEEVE
Storage is an essential complement to 
microgrids powered by solar, but solutions 
must provide very high levels of reliability. 
“These projects have proven to be reliable, 
facilitating extended periods of operation 
with the diesel generators turned o� ,” 
Miller says, citing results from systems 
installed at Lord Howe Island, Flinders 
Island and Daly River in the Top End.

Those three projects rely on backup 
generators that can provide power when an 
inverter-based supply is unavailable, Miller 
says, but ARENA is now giving 
consideration to the use of alternative 
sources of fuel, such as hydrogen, to replace 
diesel gensets. Examples include the 

hydrogen hub-and-spoke models being 
investigated by Ergon Energy and Horizon 
Power under feasibility studies related to 
the federal government’s Regional and 
Remote Communities Reliability Fund, 
including the Denham remote hydrogen 
microgrid demonstration in Western 
Australia. “Projects could include 
investigating the use of hydrogen in a range 
of applications, such as transport, energy 
storage and generation,” he says.

Extreme weather events can infl uence the 
assessment of a solution in a number of 
ways, he says. “The capacity of the storage 
solution would need to be sized for how long 
the system needs to operate on storage 
alone. And the physical design of the system 
would need to take into consideration 
extreme weather conditions. Additionally, 
the local geography could favour particular 
types of storage such as pumped hydro.”

The agency expects applications will 
come from a mixture of residential, 
commercial and agricultural loads. It is 
anticipating grant requests between $1 
million and $5 million, with a minimum 
grant amount of $250,000.  

Microgrids 
that stand up 
to nature
ARENA’s Regional Australia Microgrid Pilots Program can 

improve the resilience and reliability of electricity supply in 

faraway places, Darren Miller tells EcoGeneration.
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A microgrid in Onslow, Western Australia, is 
supplying firmed solar energy to the town.
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savings scheme (ESS) operating since 2009.
The ESS has been extended to 2050 with a 

target to reduce energy consumption by 13% 
by 2030: increasing 0.5% annually from 2022, 
then remaining at 13% until the end of 2050. 
The PDRS target will start at 0.5% for the 
2022-23 compliance period and gradually 
increase to 10% by 2029-30, then continue at 
that level up to and including the 2049-50 
compliance period (see fi gure 1).

Households and businesses participating 
in both schemes are expected to save an 
additional $3.6 billion on their bills from 
2022 to 2040, with $2.4 billion from the ESS 
and $1.2 billion from the PDRS.

A net economic benefi t of the safeguard 
framework for NSW is predicted to be $1.2 
billion by 2040, with the ESS and PDRS 
contributing respectively $1.063 billion and 
$154 million with benefi t-cost ratios of 3.5 
and 1.7 (see fi gure 2).

W
hat bipartisan measures can 
the federal government and 
Opposition commit to 
leading into an election in 
2022? A national energy 

savings scheme and peak demand reduction 
scheme would logically follow NSW’s lead.

It’s a safe bet, especially now the NSW 
government has legislated and passed the 
relevant regulations to give e� ect to a 
national-fi rst peak demand reduction 
scheme (PDRS) in September 2021. This 
neatly aligns with and supports the NSW 
net-zero emissions target by 2050.

The PDRS is part of the NSW Energy 
Security Safeguard framework, the primary 
objective of which is to improve 
a� ordability, reliability and sustainability of 
energy by incentivising the rollout of cost-
e� ective energy savings measures. The 
framework also includes the existing energy 

With a federal election 

looming and voters seeking 

decarbonisation of the grid, both 

parties should follow NSW’s lead 

and support energy savings and 

demand reduction schemes, 

writes Ric Brazzale.

National scheme 
could follow NSW

Ric Brazzale
is on the board 
of the Energy 
Savings Industry 
Association.
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ELIGIBLE UPGRADE TYPES
The NSW PDRS will deliver discounts to 
households and businesses, via installers, 
when they buy or install appliances and 
equipment that use less energy during peak 
times. The program will commence in the 
2022-23 summer, initially targeting 
activities that are currently covered under 
the ESS such as e   cient air-conditioners, 
e   cient pool pumps and other appliances.

Batteries and fuel switching activities will 
be added later. The program will be a highly 
targeted lever to reduce peak demand on the 
electricity and gas networks.

These PDRS upgrade opportunities will 
evolve alongside major energy savings 
activities under the ESS, such as 
commercial heating ventilation and air-
conditioning (HVAC), home energy 
management systems and improved 
industrial process and motor system 

upgrades. (Government modelling shows 
that switching to using pool pumps outside 
of peak periods could save up to 450MW, 
more than the capacity of a generating unit 
at Liddell coal-fi red power station.)

Key ESS changes ahead include reducing 
commercial lighting upgrade incentives 

from 2022 as technology e   ciencies, 
signifi cantly catalysed by the scheme, have 
resulted in high-e   ciency LED installations 
becoming business as usual in NSW. There 
are also changes to fuel-switching activities: 
incentives will be removed for switching 
from electricity to non-renewable gas such 
as natural gas and LPG; and new fuel-
switching activities will embrace both grid- 
and non-grid connected energy.

LIABLE PARTIES
Like the NSW ESS, there will be liable 
parties under the PDRS. These will include 
energy retailers, generators directly 
suppling customers and large energy users. 
They will buy peak reduction credits/
certifi cates, called PRCs (pronounced 
“perks”), from the businesses that do the 
installations and create the PRCs (called 
accredited certifi cate providers) and 
surrender them to meet their PDRS targets. 

Their targets are based on their 
contribution to actual peak demand on high 
demand days less any exempt load supplied 
by the participant during the same period. 
(Some emissions-intensive trade-exposed 
energy users will be exempt, as is the case 
under the ESS.) Liability targets will be 
adjusted annually. 

The PDRS compliance period will be from 
November 1 to March 31, acknowledging 
that hot summers drive peak demand. (The 
ESS compliance year is by calendar year.)

“If all the backyard 
pool pumps and 
filters across NSW 
were used outside 
of peak periods, 
the state could 
save up to 450MW 
— more than a 
generating unit at 
the Liddell coal-fired 
power station.”

Year
ESS 

target 
(%)

Compliance 
period

PDRS 
target 

(%)

2022 9.0 2022-23 0.5

2023 9.5 2023-24 1.0

2024 10.0 2024-25 3.0

2025 10.5 2025-26 5.5

2026 11.0 2026-27 7.5

2027 11.5 2027-28 8.5

2028 12.0 2028-29 9.5

2029 12.5 2029-30 10.0

2030 
to 

2050
13.0

2030-31 to 
2049-50

10.0

Present value of incremental costs and benefits to 2040 ESS PDRS 

Scheme costs

Government costs ($m) –$50 –$42

Regulatory costs ($m) –$377 –$192

Total costs ($m) –$427 –$234

Scheme benefits

Reduced wholesale purchase costs ($m) $1,089 $130

Avoided network investment ($m) $122 $235

Avoided cost of greenhouse gas emissions ($m) $258 $21

Avoided cost of air pollution ($m) $21 $2

Total benefits ($m) $1,490 $388

Net economic benefit ($m) $1,063 $154

Benefit–cost ratio 3.5 1.7

FIGURE 1: NSW SAFEGUARD 
TARGETS FROM 2022 TO 2050

FIGURE 2: NSW ESS AND PDRS SUMMARY OF COST-BENEFIT ANALYSIS
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Penalty rates must be paid if liable 
parties don’t meet their targets. These 
rates provide the guardrails to ensure 
schemes deliver on net economic benefi t by 
establishing a ceiling for certifi cate prices 
and ensuring certifi cate purchase and 
surrender by liable parties. The PDRS 
penalty rate will be $2.26. (The ESS 
penalty rate for 2022 will be retained at 
$29.02 per notional MWh.)

WHAT’S A PRC?
According to the safeguard position paper, a 
PRC will refl ect the scheme’s main focus on 
reliability. A PRC will represent 0.1kW of 
peak demand reduction capacity averaged 
over one hour. To create certifi cates, 
activities will have to be available to reduce 
peak demand during a defi ned peak period.

Certificates will be identified with the 

the targeted reduction (see figure 3). This 
period will need to be during the hot 
summer, currently set from November 1 to 
March 31 between 2.30pm and 8.30pm 
AEST (see figure 3).

Details of how the scheme certifi cate 
target for a compliance period will be 
calculated are shown in the position paper 
and demonstrate the magnitude of PRCs 
that will be available.

While it’s a lot to absorb at fi rst take, 
once participant systems are up and 
running, the PDRS promises to be a highly 
targeted instrument to drive installations 
of highest peak demand impact. The 
market will adapt to deliver these benefi ts 
at lowest cost, including the ability to 
aggregate PRCs from multiple small 
customers such as households.

This will be one of the additional benefi ts 
of the PDRS as it will enable small 
customers to access incentives, which they 
can’t currently do in the way that large 
energy customers can purchase electricity 
at cheaper wholesale rates under existing 
national mechanisms.

Just to keep it interesting, as the scheme 
progresses, activities will be eligible to be 

compliance period in which the capacity is 
available. ACPs will create certificates 
from activities using calculations that 
consider capacity, duration and the 
likelihood that the capacity is available 
when needed (“firmness”). 

Certifi cate creation will require evidence 
that capacity is available during the defi ned 
peak period. To allow for compliance period 
identifi cation, evidence requirements and 
validity limits, certifi cates will have a status 
of one of: dormant, pending, active, 
surrendered or expired.

WHERE’S THE PEAK?
The NSW government uses AEMO’s 2030 
forecast system maximum demand by 
half-hour interval to calculate the fixed 
period during which activities must be 
available as demand is forecast to exceed 

“Once participant systems are up and running, 
the PDRS promises to be a highly targeted 
instrument to drive installations of highest 
peak demand impact.”

Commercial HVAC is 
a major contributor 
to peak demand.
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rewarded to not only provide peak demand 
savings, but also peak demand response and 
peak demand shifting.

VALUE STACKING INCENTIVES
NSW customers’ installations may attract 
both ESCs and PRCs, and even STCs or LGCs 
(under the Commonwealth Renewable 
Energy Target) and so increase incentive 
value stacking, making more energy-efficient 
choices more attractive. The NSW schemes 
are also designed to complement the 
Commonwealth emissions reduction fund, 
providing a different pathway to accessing 
incentives for energy saving projects – but a 
project won’t be able to claim both ESCs and 
Australian carbon credit units.

All this synergy in design is endeavouring 
to keep incentives levels up for energy 
efficiency technologies as these various 
incentive ebb and flow. The schemes in 
Victoria (Victorian Energy Upgrades) and 
South Australia (Retailer Energy Productivity 
Scheme) have taken similar positions, which 
industry and energy customers across the 
nation will one day benefit from if a national 
approach is launched.

DIGITAL PLATFORM UPTICK
To support this brave new world, the NSW 
government is beefing up its digital 
technology capabilities and engaging with 
industry to streamline how the schemes’ 
developments will flow more easily online. 
For example, better supporting back-end 
data processing and compliance provision 
capabilities and requirements. Under 
consideration are a new registry digital 
platform, supply of rules and regulations in 
computer code and access to real-time data 
that augments existing business processes. 
These developments show promise for 
concept rollout beyond NSW.

To support a net zero emissions reduction 
target by 2050, and any increase in interim 
ambition beyond 26-28% on 2005 levels, the 
federal government could rollout nationally:
• a NESS and PDRS with a NSW kind of 

legislative framework to achieve many times 
the net economic benefit for Australia;

• strengthen the Safeguard Mechanism and 
the Climate Solutions Fund, and;

• a King review to deliver recommendations 
including ways to improve the emissions 
reduction fund methods that would 
support broader efficiency improvements.
These considerations have been held 

under the microscope by the NSW 
government and it shows in the fine print of 
the safeguard framework position paper.  

FIGURE 3: DEFINING THE PEAK PERIOD FOR PDRS
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B
attery storage is on the cusp of its 
fi rst boom cycle,” says Maoneng 
co-founder and CEO Morris Zhou. 

“How long this boom will last is any man’s 
guess.” With the coal generation that 
provides 65% of the National Electricity 
Market due to retire in lumpy exits over the 
next 20-odd years, the chances are it will be 
a rather long and loud boom indeed.

Australia may not be an early adopter of 
new technology but it has a record for 
catching up very quickly. 

When it comes to building big renewables 
assets, Zhou wants it known that Maoneng 
isn’t a laggard. “We can make decisions and 
move very, very fast.”

The company has already made a few 
quick turns during its short history, having 

an ambitious streak. The next shift is just as 
bold. “We’re trying to fi nd the trend in the 
market; we have to develop products and 
solutions the market needs,” Zhou says. 

“If the market has hit a bottleneck in 
terms of solar penetration – even if the 
market would like more solar but can’t take 
more – it wouldn’t be prudent to keep 
developing solar.”

READY TO CHARGE 
The great solar-saturation was evident to 
Maoneng as far back as 2019, when it 
decided to turn its attention to storage. “We 
do have a substantial pipeline of solar, it’s 
just not a focus we will have over the next 
36 months.” 

The next solar and wind boom is coming, 
just as soon as network issues and government 
policies are favourably nutted out. 

Maoneng (where “mao” means 
prosperous and “neng” means energy) has 
fi ve standalone battery storage projects on 
the go, all two hours’ duration: the 240MW 
Mornington project in Victoria, with a DA 
“imminent” and grid-connection work 
underway; 225MW at Gould Creek in South 
Australia, about six months behind 
Mornington; and 400MW in NSW spread 
between Lismore, Tamworth and at the 
Sunraysia site, all further down in the 

started o�  in residential solar in 2009. It 
was during a trip to China in 2011 that Zhou 
saw the logic of large-scale applications 
when he witnessed the commissioning of a 
20MW solar farm. 

“When I got back from that trip the idea 
of developing a solar farm had infected my 
mind,” he says. “It wouldn’t go away. 

“I thought, we’re installing six panels at 
a time, trying to make a di� erence, whereas 
other players around the world are 
installing hundreds and thousands of 
panels at a time. Maybe we should be doing 
this in Australia?”

That doesn’t mean large-scale beats 
small-scale every time. “In certain 
applications it makes more sense to have 
rooftop solar, especially if in the future 
every household has a battery; in other 
cases it makes more sense having utility-
scale,” he says. “They are competing with 
one another but I don’t think they are 
mutually exclusive.”

It wasn’t long after that trip to China that 
the business reset its destiny, to become a 
large-scale solar developer. Its portfolio 
today includes the 13MW Mugga Lane solar 
farm in the ACT and the 255MW Sunraysia 
solar farm in NSW.

A relatively quick shift from residential 
solar to utility-scale shows management has 

Maoneng has made a few quick 

turns during its short history. 

But the call to take part in the 

storage “boom cycle” has been 

heard loud and clear, CEO Morris 

Zhou tells EcoGeneration.

All roads 
lead to 
storage
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Maoneng plans to build a 450MWh 
battery at Gould Creek, South Australia.

Morris Zhou has five storage projects lined up.
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queue. Storage is the target, but how do you 
fi gure out if owning a battery is a good idea 
when Snowy 2.0 is coming over the horizon 
along with so many other gigawatts worth 
of competition? 

Zhou says it is the market that determines 
the economics of a project.

“The market is always the leading factor 
when we decide what to develop and where 
to develop,” he says. 

Thankfully, the market is “much, much 
more transparent” than it was in 2016, and 
the data that comes out of AEMO and 
preferred forecasters Ernst & Young allows 
for much fi ner-tuned decision-making. 
“This has made our life much easier.”

Every six months Maoneng reruns its 
calculations, testing a range of outcomes 
beyond supplied forecasts to frighten its 
model into throwing up red fl ags. 

“It’s checking the temperature of the 
market,” Zhou tells EcoGeneration. “Are we 
still developing what the market wants? Are 
we still relevant? How has the market 
reacted? Then we adjust accordingly.”

Estimates for capital expenditure, 
operational expenditure and cost of capital 
are also tweaked during this regular round 
of sensitivity analysis.

CHEMISTRY LESSONS
A strategic shift into storage brings a pile of 
new business decisions, one of them being 
which type of technology to back. Maoneng 
began researching the di� erent battery 
chemistries in 2019, looking over lithium-
ion phosphate (LFP), nickel cobalt 
manganese (NCM), fl ow batteries and 
others. Having decided the “sweetspot” for 
storage is around the two-hours mark, they 
zeroed in on lithium-ion phosphate. 

“It’s the most demonstrated, most mature 
and the safest,” Zhou says.

Zhou can’t comment on why Neoen’s 
Victorian Big Battery caught fi re during 
testing in July but he does know the Tesla 
Powerpacks at the site use NCM technology, 
known for having much higher energy 
density than LFP. 

“Much higher energy density has its pros 
and its cons,” he says. “It has a much shorter 
thermal runaway.”

Cells that rely on LFP technology, he says, 
combust at a much higher temperature.

Maoneng has chosen LFP chemistry for 
its pipeline of storage projects.

The objective at Maoneng is to own the 
projects it develops or share ownership with 
an investor. “We take a long-term view,” 
says Zhou, listing 35-year expected lifetimes 

for solar assets and 20 years for storage. It’s 
about aligning short-term goals with long-
term objectives, and accumulating project 
history knowledge to comfort co-owners.

Imagine you’re an investor looking at the 
bulging pipeline of wind, solar and storage 
projects in Australia. Would you be 
attracted by a developer with a record for 
“getting a DA on a site and then fl ipping it to 
the next owner”?

“There is always going to be an inherent 
challenge on projects [like that],” he says. 
“The next owner, whether they be an 
investor or developer, may not be fully 
across all the issues [associated with that 
project].”

The investment community is madly 
trying to allocate capital to the clean energy 
sector, which is driving down expected 
returns on premium projects – if not all 
projects. “There is an abundance of capital 
chasing these opportunities,” Zhou says, 
“but there is probably only a small 
percentage of projects that will get o�  the 
ground – and that’s probably to do with the 
quality of projects.” 

The essential ingredients for investors to 
scope out, he says, are the quality of the site 
and the choice of contractor and o� -taker (if 
any). Investors will also need to be aware of 
the unplanned-for cruelty of curtailment 
and marginal loss factors, not to mention 
FCAS costs. 

Investors who caught the “fi rst wave” of 
clean energy projects since 2016 are fully 

aware of the market risks in Australia, 
including curtailment, Zhou says. “Investors 
now are much more well informed about 
how to assess these risks.” 

NETWORK ISSUES
Maoneng’s Sunraysia Solar Farm has 
suffered network issues, he says, but 
things should look up when the 
$2.8 billion NSW-South Australia 
EnergyConnect interconnector is 
completed. “That will alleviate some of 
the network stress in that region.”

Large energy users eager to satisfy ESG 
requirements are signing power purchase 
agreements that underwrite new projects at 
the same time as hedging conventional 
supply agreements. The appetite for PPAs 
with generators may not be as strong over 
the next fi ve years as it was from 2016 to 
2021, he says, where demand was driven by 
retailers needing to hit the 2020 Renewable 
Energy Target.

“That market is going to grow steadily,” 
Zhou says, “although I don’t necessarily see 
it growing exponentially. I think a lot of the 
gentailers now are assessing their position 
[and asking themselves] are they willing to 
enter into a long-term hedge.” 

Inevitably, however, retirement of large 
coal assets will see gentailers form a queue 
once again to sign o� take agreements with 
quality clean energy projects. 

“Those retirements are coming sooner 
than expected.” 

Im
a

g
e 

su
p

p
lie

d

Mugga Lane Solar Farm in the ACT, 
Maoneng’s first utility-scale project.
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Group director and project manager Daniel 
Westover tells EcoGeneration. “We were 
unable to use a crane to lift anything onto 
the roof due to the landscape and limited 
access to the building.”

Luckily the Keystone crew had a panel 

The Clean Energy Council’s 

2021 Solar Design and 

Installation Awards picked out 

the best solar solutions for 

businesses and service 

providers across the country. 

For installers, it was a year 

when covid-19 made the job 

even harder than usual — but 

somehow they managed to 

complete quality systems.

NET 
PRESENT 
VALUE
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If a business wants to cut energy costs and 
do its bit in reducing emissions from the 
generation of grid energy, then rooftop solar 
is a simple solution. Getting onto the roof, 
however, isn’t always so easy. “There were a 
few challenges on this site,” Keystones Solar 

CATEGORY: Over 240kW
Flinders Medical Centre, Adelaide, South Australia

Daniel Westover and Nathaniel Elliot, Keystones Solar GroupFINALIST
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lifter they could use to hoist the 2,552 Trina 
TallMax 450W panels, 1,278 SolarEdge 
P950 optimizers, 11 SolarEdge inverters and 
Sunlock racking onto the roof via the 
southern staff entrance on the fourth floor 
of the car park.

“We were only allowed a daily window 
between 10am and 2pm to set-up, utilize and 
pack down our lifter,” Westover says. “At the 
same time we were unable to overload the 
roof with point loading simply because we 
were unpacking panel pallets to lift them. 
This meant we were constantly moving 

stock, daily as the build evolved, across a 
roof spanning up to 190 metres.”

To make the work bearable (and safe), 
Keystones installed north-south walkways 
and built two custom trolleys to truck the 
gear about. The roof is also an unusual 
shape, Westover says, which made it a 
challenge to finalise the layout prior to 
winning the project at tender.

“The panel layout constantly changed, 
especially after the walkway installers 
finished their work, which restricted us 
further,” he says. “Up until the last panel 
was laid we were unsure of the exact 
finished panel number.” 

The 1.14MW system is the largest 
Keystones has delivered and it goes to show 
what can happen when you back yourself.

“Right from the tender application 
process we recognized the challenges and 
specifically the areas where our business 
was lacking,” Westover says. “We were 
extremely confident in our abilities to 

One of the first tasks at the Flinders Medical Centre job was to have a walkway installed on the roof so  
that the solar panels could be delivered on custom-made trolleys along its 190-metre length.

physically deliver a high-quality install to 
any size. However, we knew that if we were 
going to properly manage the client’s 
expectations we needed to improve our 
internal documentation and management 
system processes.”

Two goals were pursued at once: invest in 
business operations and put in the best 
tender possible. “This needed to be done 
during the tender process, to allow us to 
properly represent ourselves as a viable 
consideration for the project.” 

The effort paid off when news came 
through they’d won the job. 

The Flinders Medical Centre site consists 
of thirteen 1MW transformers. The solar 
infrastructure is fed directly into its own 
transformer and then shared within the site 
via its private high-voltage network. 

There is zero export to the local network 
and Westover estimates the PV solution is 
supplying about 10% of maximum demand 
during peak times.
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says. “The batteries still participate in 
FCAS and the solar exports into the grid 
for a small feed-in tari� .”

As the system covers a signifi cant amount 
of the school’s load GEM Energy was able to 
re-classify the site to a small-business tari� . 
Now that the school consumes less than 
100MWh per year from the grid, it will 
never pay more than $25,000 a year in grid 
consumption (although it will take about 12 
months to have the tari�  reclassifi ed).

As the school is in wind region C, a 
one-in-portrait confi guration was 
recommended. The 3,000 trees removed to 
make room for the solar system were 
replaced with 3,300 native trees and shrubs 
planted in the Yarra Yarra Biodiversity 
Corridor in Western Australia, through a 
partnership with Carbon Neutral and the 
Plant-A-Tree Program.

“The ground-mount solution allows 
students to tour their school’s energy plant,” 
Shaw-Collery says. “The system 
specifi cations and performance can also be 
integrated into science, environmental, 
engineering and mathematics curriculums at 
the school. Students can proudly point to the 
school’s project as an example of a successful 
transition to renewable energy.”

engaging in the FCAS markets. It covers 
night-time load and has enabled the school 
to hit its target of 100% renewable energy.

GEM Energy has installed tracking before 
and admits it presents challenges. “A range 
of materials and installation techniques 
were used to maintain the quality and 
integrity of this demanding solution in 
compliance with international quality 
standards,” Shaw-Collery tells 
EcoGeneration. The Arctech tracking system 
was designed in conjunction with Canadian 
Solar and uses nylon fl exible conduit 
“Flexicon” for mechanical protection.

The fi eld that contains the PV arrays was 
surveyed to make sure shading was 
completely avoided, even between 9am and 
3pm on the winter solstice. 

On average the system is 90% self-
su�  cient and the client is generating over 
130% of energy requirements.

In partnership with Hydro Tasmania and 
Tesla, the Cath Ed Rockhampton BESS 
Portfolio is part of AEMO’s virtual power 
plant demonstration program, to test how 
distributed energy resources can be 
e� ectively integrated into the National 
Electricity Market to respond to frequency 
variations and balance supply and demand 
on the grid.

During weekends and school holidays 
the solar and battery system powers the 
utilities within the school, such as the 
server room and cold rooms, Shaw-Collery 

If a client wants to install 810kW of solar PV 
to help them transition to 100% renewable 
energy it helps if they have plenty of 
daytime load and either a very large roof or 
spare land for a ground-mounted system. 
Shalom Catholic College in Bundaberg, 
Queensland, fi t the bill.

“The client was aware of battery storage 
and was broadly interested in it, but was 
mainly focused on the rooftop PV,” says 
GEM Energy marketing manager Phoenix 
Shaw-Collery. “After we concluded that 
the roof profile of the school was too 
complex to host a system big enough to 
cover the needs of the school, we opted for 
a ground-mount system with a large 
amount of battery storage.”

The system installed at the school is made 
up of 1,976 Canadian Solar HiKu 410W 
modules, 26 Fronius Eco inverters and an 
Arctech ground-mount single-axis tracking 
system, along with a 1,160kWh Tesla 
Powerpack battery energy storage system.

The Tesla storage system is the fi rst 
privately owned battery system to be 

The Arctech tracking system was designed 
in conjunction with Canadian Solar.

CATEGORY: Over 240kW
Shalom Catholic College, Bundaberg, Queensland

Kurt Elvery of Elvery’s Electrical Service and 

Dhayan Nadarajah of GEM Energy
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Karratha may be home to fewer than 
30,000 people but the economic 
signifi cance of The Pilbara region that 
surrounds it is hard to ignore. Never forget 
that iron ore is Australia’s number one 
export! But Western Australia is also rich 
in sunshine and the owners of the Karratha 
Shopping Centre recruited Solgen Energy 
to design a PV system that would help them 
harness some of it.

The weather can be volatile around The 
Pilbara and the designers had to deliver a 
system that could stand up to extreme high 
winds, the main issue being the wind 
pressure under the panels. Solgen 
combatted this by installing custom-
designed metal wind defl ectors around each 
array bank to minimise the possibility of 
wind getting under the panels, causing the 
pressure di� erence. 

“We then had to combat other aspects of 
the high winds by using strong screws into 
the roof, a metallic lattice of racking and 
large-gauge solar rails to attach the panels 

to the roof,” says Solgen Energy Group 
senior project engineer Dylan Palmer.

“We also had issues around the edges of 
the building where the wind pressure was 
so large that this design didn’t help, so we 
contacted Suntech to do high pressure 
testing specifi cally for this project in order 
to overcome this barrier.”

Delivering a 2.3MW solar project 
anywhere is a major operation but sourcing 
equipment for such a remote location was a 
big challenge, Palmer says. 

“Collating and organising the materials 
alone was a massive undertaking. Some 
were shipped from China into Perth then 
trucked up to Karratha, other components 
came from Sydney and Melbourne. Very 
sensitive high-voltage components required 
vehicles equipped with special air 
suspension for transport from Melbourne to 
Karratha through some of Australia’s 
roughest roadways.”

The shopping centre is a great site for 
solar — open seven days during daylight 

hours — and the 2.3MW system supplies 
about 40% of the customer’s load. 
Nevertheless, local network Horizon Power 
agreed to allow exports and has the ability 
to curtail generation if the network is 
experiencing low consumption.

“Horizon power wasn’t used to 
embedded generators of this size on their 
network, so we had to assist them with the 
potential impacts and ways to deal with 
this type of generation,” Palmer says. “The 
outcome was extremely positive, and I 
think future large solar jobs in the area will 
have many fewer barriers.”

The system was installed by AGF 
Electrical and ACE Electrical and features 
4,617 Trina 375W modules, 1,053 Trina 
380W modules, 423 Suntech 400W modules 
and 20 SolarEdge inverters.

At one stage during the project the team 
chose to avoid the extremes of daytime heat 
by working night shifts on the roof, which 
was a fi rst for Solgen. 

The job did not include storage as local 
network Horizon Power “was convinced to 
not implement grid smoothing at this time”, 
Palmer says. “Solgen, in conjunction with our 
partner Azzo, has installed an algorithm to 
monitor solar production, site consumption 
and weather patterns to size the optimal 
battery, should Horizon Power come back in 
the future with this requirement.”

CATEGORY: Over 240kW
Karratha Shopping Centre, Karratha, Western Australia

Dylan Palmer of Solgen Energy Group, Ashley Funnell of 

AGF Electrical and Nelson Steer of ACE Electrical
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This 77.76kW solar solution on a 139-metre 
o�  ce building facing Sydney’s Circular 
Quay was designed to maintain the client’s 
requirement for a 6-star Green Star rating. 
The limited roof space  had initially been 
used for solar hot water collectors, but they 
were removed to make way for solar as a 
more e�  cient use of the area. 

Tall buildings have additional challenges 
due to extreme wind loading, says 
Autonomous Energy CEO and founder 
Matthew Linney, and at 1 Bligh Street the 
wind uplift rating was higher than standard 
mounting systems or any solar panel are 
rated for. Autonomous worked with 
manufacturer SunPower to certify the 
Maxeon3 panels for use at the site and 
installed the modules back-to-back in an 
east-west confi guration to reduce uplift. The 
whole installation was certifi ed by a third-
party structural engineer.

The roof that holds the PV system is a 
platform of metal grates built over a plant 
deck on the top level. The main support 
structure was suitable, Linney says, but there 
was some local reinforcement required as 
well as a custom fi xing Autonomous designed 
and had fabricated to attach the solar 
mounting structure to the grates. 

“Attaching custom fi xings to fi t the metal 
grate was challenging and they had to be 

installed as close as 400mm apart in some 
areas,” says Linney. “Due to the complex 
wind forces at the site, we had to contact 
the engineer who did the wind calculations 
at the design stage for the building to get 
data and then coordinate that with our 
engineers and the client’s structural 
engineer to agree on a solution.”

All the gear was brought up to level 26 via 
the service lift. From there, the install crew 
carried the 216 panels and three SolarEdge 
SE27.6K inverters another fi ve fl ights to reach 
the roof. The fi rst design had all the panels 
tilted north, with a standard gap between 
each row, but the layout was amended slightly 
so that exhaust fans from the chillers 
underneath the deck were not obstructed. 

Solar is a good match for o�  ces, Linney 
says, but PV is still something of a rarity in 
central business districts. The two biggest 
issues are the relatively small roof areas 
(often fi lled with a lot of mechanical plant 
and equipment) and shading from 
neighbouring towers. “Wind loading, access 
constraints and space constraints for 
inverters and switchboards can also be 
challenges,” he says. “We have done a 
number of projects in the Sydney and 
Melbourne CBDs, though, on a range of 
buildings including very tall ones, heritage-
listed and museums – so it can be done.”

There is little shading from neighbours 
at 1 Bligh Street but the system uses DC 
optimisers to reduce the impact of shading 
from objects on the rooftop.

CATEGORY: 30-240kW
1 Bligh Street, Sydney CBD, NSW

Matthew Linney and Jarrod Shepherd, Autonomous Energy

Solar is still something of a rarity 
in central business districts.

Tall buildings have 
additional challenges 
due to extreme wind 
loading and limited 
roof space.
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The photos shown here might lead you to 
believe the owners of this system wanted to 
hide their new solar system from the 
public’s gaze, with the panels all tucked into 
a valley of roofi ng between structures in the 
complex. The real story is di� erent. 

“Because the building’s about four 
storeys high no-one wanted to put a safety 
rail around it,” says Platinum Solar Designs 
managing director Scott Mason. “We had 
to change the combination to various 
directions, instead of west.” The rooftop 
air-con also got in the way. “There were 
numerous issues.”

Covid restrictions at care facilities meant 
the Platinum team had no access to the 
premises during the tender process. By the 
time they got the go ahead, covid was 
taking o�  again and workers were not 
allowed inside.

“We had to build a sca� old that went up 
and over the roof,” Mason says. “We weren’t 
allowed in. It was a bit of a crazy job.” To 
add to complications, every single Italian 

slate roof tile was secured to the beams by a 
grub screw, or “cyclone grounded”.

Mason’s happy with plenty of work his 
team’s completed this year but chose to 
submit this one for an award because “we 
kept hitting snags due to the safety content 
and the di�  culty of the job”. With more 
than 6,000 solar jobs under his belt, Mason’s 
“never seen anything like this one”.

The company has delivered a stream of 
aged care facilities and has plenty more in 
the pipeline. They are perfect for solar, of 
course, because energy is consumed seven 
days a week from dawn to dusk. 

Trina’s all-black 330W panels were used 
with SMA inverters. For Mason, the 
78.5kW job is a reminder of a great working 
relationship with Trina country head 
Govind Kant, who succumbed to covid-19 
in India in May 2021. 

“It’s in memory of Govind, who was a 
good friend,” he says. “We spent a lot of time 
on the project, to send him o�  in the right 
way. It was something close to all of us.”

CATEGORY: 30-240kW
Aged care facility, Sydney, NSW

Grant Finigan and Scott Mason, Platinum Solar Designs

Trina Solar all-black 330W modules were paired with 
SMA inverters at the aged care facility.Im
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tidy. “Certain areas of the site were not 
entirely accessible. The internal concrete 
slab of the building was a specialized 
surface – for displaying prestige cars – and 

“The approval process 
can be arduous near 
airports, so designs 
need to be realized 
and submitted as early 
as possible.”

CATEGORY: 30-240kW
Car showroom, Moorabbin Airport, Melbourne, Victoria

Tristan Nowak of Solgen Energy and Patrick Falzon and 

Andrew Trist of Peninsula Solar & Electrical
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Plans for a rooftop solar system anywhere 
near an airport will bring all sorts of extra 
complications and this 50kW project on a 
showroom that displays Bentleys, Porsches 
and Teslas was no di� erent for designers at 
Solgen. First of all there had to be no chance 
the modules would refl ect any hazardous 
glare onto the runway glideslopes and air 
tra�  c control tower. 

“The process of approvals can be arduous 
and lengthy, therefore designs need to be 
realized and submitted as early as possible,” 
Solgen’s Tristan Nowak tells EcoGeneration. 

Seeing as the roof was pitched to the 
south, the arrays were reverse-tilted 
towards the equator and installed at an 
oblique tilt around 53° from north. 

“Our aim was to maximise production by 
having the modules oriented as close to due 
north as possible,” Nowak says. 

“However, even though we bolstered the 
mounting system with a high-capacity 
railing and double fi xings, we still had to 
deviate slightly from the intended 
orientation to reduce the span between 
available fi xing points so that we 
maintained structural compliance.”

Being a dealer of luxury brands, the client 
was also particular about keeping things 

Arrays were reverse-tilted on a 
rooftop that is pitched southwards.

there was a strict requirement to not make 
any marks on it during construction,” 
Nowak says. 

“Our installers had to change into soft-
soled shoes when they came down from the 
roof to access any amenities on the polished 
concrete surface. Even the scissor lifts 
needed non-marking tyres.” 

The system only covers half the roof 
because the client was keen to keep a 
simple, stylish street facade (which in no 
way suggests PV modules are 
unattractive!). The system features 124 
Trina Tallmax 405W panels and two 
Huawei SUN2000-20KTL inverters.  
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Just looking at installers with PV panels trotting up ladders is enough to give anyone the heebie-jeebies.

Dr Drone will find out what’s wrong.

Eye in the sky 
can spot lazy 
PV panels
The value of a PV power plant relies 
on the solar technology performing to 
its promised yield. But large-scale 
operations have traditionally been 
difficult to monitor for defective or 
degraded PV modules, and a 100% 
technical inspection is unfeasible. In 
the past, suspect modules in a PV 
power plant would need to be 
dismantled and sent to offsite 
laboratories to assess, resulting in a 
lengthy downtime of the PV string 
and risk of damage during transport.

Recent monitoring innovations, 
including rapid advances in infrared 
inspection with drones, makes it 
possible to obtain an overall picture 
of the status of an operational PV 
array, as well as identifying specific 
PV strings or modules for further 
detailed analysis using mobile PV test 
centres. These onsite inspection 
methods allow a more targeted 
analysis of failure as PV modules are 
not blindly selected.

Onsite PV inspection methods 
include drone-mounted 
electroluminescence and thermal 
infrared inspection, daylight current-
voltage measurement of PV strings 
and PV modules, dark current-voltage 
measurement of PV strings and PV 
modules and electrical impedance 
spectroscopy of PV strings.

These PV inspection methods and 
many more are reviewed in a report 
by the IEA PV Power System Program, 
with Australia represented by the 
Australian Photovoltaics Institute 
contributing authors Dr David 
Parlevliet and Dr Oliver Kunz.

Drones have become an important 
piece of the portable test equipment 
which Parlevliet explains are being 
used to monitor PV plants. “Being 
able to perform accurate and timely 
on-site inspection is particularly 
important in Australia given the long 
distances and time required to ship 
modules to a test lab,” he says.

Dr Drone will find out what’s wrong.

modules to a test lab,” he says.

Do you need a lift?
Serious injury awaits any installer who has a 
lax attitude towards safety. When the job 
involves walking around on unfamiliar 
rooftops, install crews have to be steady on 
their feet all the time. A slip up means 
serious damage. One of the toughest parts 
of delivering a rooftop solar system is 
getting the panels up there in the first place. 

Australian distributor Clean Energy 
Installers Corp markets solar-panel hoists 
from international brands Herm and Geda 
that can manage lifts up to 20 metres.

The machinery can handle up to five 
modules at a time, lifted up a ladder-like 
frame and onto the roof by electric motors. 
For work lower to the ground, it’s possible to 
conjure a four-metre solution.

Im
a

g
e

s 
su

p
p

lie
d

A Geda lift makes easy work of 
putting panels in their place.
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From bill shock 
to solar pioneer 
After living in his brand-new 
Melbourne home for less than a year, 
Deon Botha was experiencing serious 
bill shock. Fees of more than $500 a 
month were coming in to cover the 
running costs of the home’s central 
heating and cooling systems and the 
elevator. Solar power, backed up by a 
Tesla Powerwall battery, was the 
preferred solution, but installation on 
this three-storey townhouse proved a 
challenge. Fortunately for Deon, the 
Solahart team were up for it. 

Narrow lots meant roof space was 
limited. Solahart’s solution was to 
build a PV system with 15 370W 
Solahart Silhouette panels, a 
SolarEdge inverter and a Tesla 
Powerwall battery, coming in at a 
phenomenal 5.55kW with limited roof 
space. The system was installed with a 
focus on futureproofing, allowing 
Deon to monitor usage and make 
additions in the future, such as EV 
charging. Deon says he has seen 
immediate returns. The system is 
saving him up to 78% of power that 
would otherwise come from the grid.

NEWS | SOLAR INSTALLER

CDI Energy’s system is quick to build.

West Australian clean energy technology 
company CDI Energy has launched its 
Rapid Solar Module technology, 
a prefabricated mounting solution 
the firm hopes will enable remote 
commercial and industrial operators to 
offset diesel consumption.

The solution is scalable for tailored 
energy requirements and can be 
dismantled and redeployed, making it 
suitable for the mining sector, says CDI 
Energy CEO and founder Darryl Bower. 

“Our clean energy options are 
designed to instantly reduce operating 
expenses,” says Bower, who claims the 

system can generate “two to three times 
more energy from the same amount of 
land than conventional fixed-tilt or single-
axis tracking solutions”. 

The system can be deployed at rates of 
up to 100kW per day and has been 
installed in locations across Western 
Australia. CDI Energy services the 
Pilbara, Kimberley, Gascoyne and 
Goldfields regions, providing renewable 
solutions to government and businesses 
in the mining and agricultural sectors. 
Modules are prefabricated in CDI 
Energy’s workshop in Perth before they 
are transported to site.

Prefabricated solution fast-tracks solar

Batteries are marching into homes as solar-
owners get wise to the power of self-
consumption. The latest contender from LG 
Energy Solution is its RESU Home package, 
which includes a 5kW hybrid inverter and 
battery in variable sizes. Available from 
November, LG Energy Solution’s new LGES-
5048 hybrid inverter is an AC- or DC-coupled 
design that will deliver back-up power and 
keep essential appliances running with 
uninterrupted power supply during grid 
interruptions or power outages. 

The new battery and inverter paring allow 
up to 7.5kW of solar capacity for new 
systems and up to 7.5kW expansion of 
existing solar PV systems, including those 
installed on three phase power. 

Maximising solar consumption, the hybrid 
inverter uses energy produced by the solar 
PV system to power household loads, charge 
the battery and export excess energy to the 
grid. When household loads exceed PV 
production, the battery is discharged to 

support the loads and minimise utility grid 
import. To further optimise energy usage, 
customers have the option to add automated 
remote control, such as with virtual power 
plant participation. 

“We are seeing a trend towards larger PV 
systems and the addition of storage as 
feed-in tariffs are reduced or eliminated,” 
said LG Energy Solution general manager 
residential Philip Crotty. 

“Exporting excess solar is increasingly 
disallowed in some regions with high solar 
penetration and excess solar power is 
simply of higher value to the consumer than 
it is to the utilities. These changes increase 
the value proposition of solar PV plus 
battery storage.”

Boasting a fan-less design, 97% system 
efficiency, low-noise emission of 25dB and 
10-year warranty, the LGES-5048 inverter 
allows connection of up to two RESU 
battery units each, including RESU6.5, 
RESU10 and RESU12.

The 5kW hybrid inverter in the RESU Home package can be paired with 6.5kWh, 10kWh or 12kWh of storage.

LG keeps the energy flowing

ECO1221_52-53_Installer news.indd   53ECO1221_52-53_Installer news.indd   53 2/11/21   5:53 pm2/11/21   5:53 pm



54  |  ecogeneration  December 2021 www.ecogeneration.com.au

SOLAR INSTALLER | C&I SOLAR

T
he renewables sector shares its 
business with some players who run 
what can be called “diversifi ed energy 

portfolios”. EcoGeneration has profi led 
the commercial and industrial solar 
business arms of AGL and Origin, for 
instance, who we all know operate coal-
fi red power stations. 

EnergyAustralia is another member of this 
league, on the one hand managing huge coal 
generation assets towards their inevitable 
retirements and on the other hand watching 
over PV design and install business Echo 
Group, which it bought in 2020.

Some people might call this 
“greenwashing”, where a company is seen to 
promote its clean credentials ahead of the 
grittier stu� . If they want to say that, then 
fi ne. The fact is that the energy incumbents, 
these guys with the diversifi ed portfolios, 
are laying out a hell of a lot of solar for 
businesses around the country. As 
consolidation continues in the C&I solar 
sector, their market share will likely grow.

According to data from solar consultancy 
SunWiz, Echo Group completed 9.28MW 
of rooftop solar in the 12 months to June 

to understand their needs and tailor 
solutions to best meet their requirements. 

Providing background and explaining the 
di� erent federal, state and local council 
rebate schemes is becoming increasingly 
important due to recent rebate price 
volatility, scheme changes and additions. 
Demonstrating our expertise and 
developing trusting relationships is critical 
to navigating this often complex and 
changing space.

Finally, we speak to customers about the 
various safety procedures we adopt for each 
installation we undertake. Safety design 
principles are something customers rarely 
consider despite regulatory requirements 
and enforcement increasing across the 
industry. This is becoming more crucial, 
because for many customers maintenance is 
often a post-install consideration, but by 
then it can be severely compromised if 
safety in design principles are not adopted 
with potential risks to installers, customer 
and sta�  during and after the install. 

Do you ever help them work out where 

they can save energy?

Absolutely, we work with customers 
through their bills and energy usage to 
recommend the best clean and e�  cient 
energy solutions to reduce their usage. Our 
energy freedom model takes a holistic 
approach to energy management. We focus 
on leveraging economic energy e�  ciency 
measures, such as LED lighting, before 

30, including 6.15MW as systems between 
15kW and 100kW.

Echo Group Australia general manager 
Matthew Foster says the key to growing 
business in the competitive C&I fi eld is to 
explain solar’s part in the energy equation 
while keeping a close watch on equipment 
costs and the market for skilled workers.

It looks as though it will be a record 

year for C&I solar. What problems do 

your customers want you to solve and 

where have they heard about what solar 

can do?

Our customers, like everyone, are struggling 
with the pressures of managing a once-in-a-
lifetime pandemic and the increasing risks 
associated with climate change. Uncertainty 
often drives a focus on risk management and 
the need to look at problems through a 
di� erent lens. In this context, solar, along 
with batteries and energy e�  ciency 
solutions, o� ers a compelling solution to 
control energy costs and sustainability 
outcomes. Our customers are exploring 
alternative energy options to the point 
where repeat business is becoming a 
signifi cant driver of our growth.

What are some things you have to explain 

to them about solar?

The solar industry is reasonably complex 
with lots of nuances across products, design, 
safety and fi nancial outcomes. As a result, 
we need to work closely with our customers 

Panels are only one part of the 

offering to C&I customers who 

may have a bit to learn about 

their energy needs.

Big solutions … Echo Group 
builds from the roof down
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This system in Frankston is part 
of a 600kW national rollout.Powering up with a 1MW project in Craigieburn.
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generating and storing your own energy 
through solar and batteries. This combined 
approach often delivers a far superior 
outcome for the customer.

What size systems are most popular 

and why?

Currently 99kW systems o� er the best 
return on investment outcomes for many 
customers, but this is rapidly changing with 
other rebates and incentives improving the 
economics of larger systems that can 
generate substantially better sustainability 
and energy saving outcomes. The growing 
range of incentives available have 
encouraged the uptake of larger systems 
because of compelling ROIs. 

Can you keep up with demand?

We have a well-resourced team with the 
ability to scale and we have recently 
delivered a number of multi-site projects for 
government and large corporates. We have 
already scheduled our signifi cant pipeline of 
work through to the end of the year, as we 
anticipate our competitors will be 
scrambling to install projects once covid 
lockdowns and restrictions are lifted. In 
addition, the constantly changing rules and 
requirements related to covid are likely to 
continue to disrupt activity in our industry 
and we have developed a number of 
contingencies to ensure impacts to our 
installation pipeline are minimised.

Are there enough skilled installers?

Finding installers who meet our 
requirements to deliver a safe, quality 
customer experience can be challenging. We 
have a dedicated sub-contract management 
team who work closely with our install 
partners to ensure our quality and service 
consistently exceeds customer expectations. 

We also have a dedicated inhouse 
installation team where we create career 
pathways for apprentices through to CEC-
accredited installers and beyond.

What type of storage projects have you 

been working on?

We have signifi cant experience in 
residential and commercial battery and 
solar solutions. In addition, we are a major 
install partner for our parent company, 
EnergyAustralia, who are actively rolling 
out a $0 upfront battery-and-solar program 
for residential customers in NSW. We 
anticipate this program will be extended to 
the SME market in the future. 

Finally, we work closely with our 
colleagues at EnergyAustralia who hold the 
rights to charge and dispatch energy from 
the Gannawarra Energy Storage System (a 
25MW/50MWh Tesla Powerpack battery) 
and the Ballarat Energy Storage System 
(30MW/30MWh asset comprising a 
Fluence battery). 

EnergyAustralia has also recently 
announced it will build new storage 
capacity in Victoria through a 350MW 
four-hour utility-scale battery project that 
will be completed by 2026.

How could manufacturers better support 

C&I solar installers?

There is no doubt the impact of covid 
over the past 18 months has been a 
signifi cant challenge for many industries 
including renewables and energy e�  ciency. 

Stock forecasting, availability and more 
recently freight costs have been some of 
the harder items for manufacturers and 
installers to manage. 

Having said that, our industry is one of 
the most agile and fast-paced around, with 
new product releases occurring regularly 
and government rebates and regulations 
changing constantly. In this environment 
strong, trusted relationships are crucial.  

“Currently, 99kW systems offer the best return 
for many customers, but this is changing rapidly.”

Matthew Foster, Echo Group

A 99kW project in Carlton North.

The C&I sector is competitive, says Matthew Foster, 
and installers need to explain solar’s value to prosper.
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A
ccording to data from solar 
consultancy SunWiz, Origin 
delivered 72MW of solar projects 

in the 12 months to June 30, with 18% of 
them – nearly 13MW – being systems larger 
than 15kW. 

AGL delivered 11MW over the same 
period, almost all of it (98.8%) systems 
larger than 15kW. Solgen, bought by AGL in 
March, delivered 12.8MW of systems, 98.6% 
of that above 15kW. 

AGL’s acquisition of Solgen and Epho, 
another C&I solar company, will most 
probably see the company become the 
largest C&I installer by a wide margin. 
SunWiz data for the Small-scale Technology 
Certifi cate and Large-scale Generation 
Certifi cate markets combined has Origin in 
second place, Solgen third and Epho eighth.

Origin general manager business energy 
and energy services Amber Fennell and 
AGL general manager commercial and 

costs and take control through investments 
in solar and batteries to optimise energy 
management and business operations. The 
energy transition is driven by customer 
demand, community expectations and the 
evolution of technology, and we are seeing 
these forces infl uence change and our 
customers are leading that change.

What size systems are you installing?

Warburton, AGL: For AGL’s business 
customers, the 99kWp is the most popular 
system as it attracts the largest STC rebate, 
acting as a discount on the overall price for 
the customer. Moving forward, we 
anticipate that systems eligible for VEECs 
will increase in popularity. This is because 
the price for VEECs has increased 
signifi cantly in comparison to LGC prices, 
which in turn signifi cantly subsidizes the 
cost of installing solar for large commercial 
energy consumers in Victoria. We are seeing 

industrial customers Ryan Warburton see 
a busy market that is only somewhat 
constrained by available talent. 

Solar is reaching mainstream levels in 

the suburbs but business owners have 

come to it more slowly. What sort of 

problems do energy managers think solar 

can solve and how do you explain the 

possibilities to them?

Amber Fennell, Origin: We see more 
customers turning to solar to support their 
business’s sustainability objectives and not 
merely viewing investment in solar as a 
cost-saving measure. Our customers, like 
many Australian businesses, are looking at 
solar but also how they can use other 
products in combination, such as storage, 
power factor correction, green energy and 
carbon o� sets to achieve their goals. 
Ryan Warburton, AGL: Our C&I 
customers are motivated to reduce energy 

There’s no question about residential solar’s popularity but commercial systems larger than 15kW are still 

something of a novelty on rooftops of businesses around Australia. EcoGeneration asked two of the major 

players in the commercial and industrial PV sector how they get the message across.

Top end of town … Origin’s 
and AGL’s approach to C&I

Origin installed this 600kW system for Griffith 
Central shopping centre in NSW’s Riverina region.
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an increase in larger systems that include 
bespoke micro-grids and hybrid systems to 
address industrial customers.
Fennell, Origin: This tends to vary 
dependant on customer requirements and 
the physical characteristics of their 
premises. Origin services the full spectrum 
of C&I customers and has installed solar 
systems that range in size from 15kW 
through to several megawatts.

Can you keep up with demand?

Fennell, Origin: Having a well-resourced 
team including pre-sales engineers, design 
engineers, project managers, a national 
network of prequalified installation 
partners as well as inhouse field quality 
supervisors and HS&E specialists helps us 
keep on top of demand. 
Warburton, AGL: Following AGL’s 
acquisitions of Solgen and Epho earlier in the 
year, we have the largest integrated 
commercial solar business in the market and 
are well placed to meet market and customer 
needs across commercial PV, storage, stand-
alone power systems and microgrids.

What are some things you have to explain 

to business owners about solar?

Fennell, Origin: Generally, we find the 
market is very knowledgeable. Customer 
conversations tend to centre on system 
quality, financing and after sales support  
– all of which are a focus for Origin. We also 
complete detailed bill and consumption 
analyses, so they have a clear picture of 
potential savings and payback periods. 
Warburton, AGL: We work closely with 
customers throughout the concept, 
engineering and execution phases to ensure 
they fully understand the capabilities and 
limitations of solar systems and battery 
storage. Our team assists them in 
understanding energy consumption from 
the system, the interaction and export to the 
grid and importantly the investment case 
and return on investment. 

We recommend leading design practices, 
ways for customers to monitor their systems 
and track performance, as well as educating 
customers on product warranties and how 
they can verify savings with cost/benefits 
calculations on their installed systems.

Consolidation is picking up in the C&I 

sector. What are important factors for 

buyers or solar business owners who  

are approached?

Fennell, Origin: Consumer protections 
should be a key consideration with market 

movements and consolidation. We’ve often 
seen customers left high and dry following 
merger and acquisition activity in the C&I 
solar space. This impacts on customer 
confidence when they ask themselves 
whether their solar installer will be around 
in 10-plus years to honour a warranty.
Warburton, AGL: We believe reputation is a 
key factor in decision-marking and we favour 
working with businesses similar to those we 
have worked with before. For buyers, we 
understand price is an important 
consideration, however there are other 
factors to consider such as equipment quality, 
warranties, project timelines, company 
reputation, value proposition and customer 
experience. The standard industry practices, 
safety, quality, warranties and the reputation 
of equipment are non-negotiables. 

Are you working on much storage?

Fennell, Origin: We’re seeing increasing 
levels of interest in storage solutions with 
our customers seeking batteries that can 
assist with optimising solar self-
consumption and demand management, 
right through to ones that are able to 
participate in the market. Our battery 

modelling expertise coupled with our 
commercial and technical experience means 
we’re able to understand our customers’ 
objectives and deliver and install optimal 
storage solutions. 
Warburton, AGL: We have recently 
completed installation works across central 
Australia to install more than 50 off-grid 
battery storage systems with ground-
mounted solar PV arrays. These systems 
have been rolled out over the past two years. 
Currently in that region we are constructing 
a microgrid that spans 6km to multiple 
supply locations. In Western Australia, we 
have been working on a project to deliver 
stand-alone power systems with battery, 
gensets and ground-mounted solar PV 
systems. As part of a community roll-out 
program, we are undertaking several 
smaller SME projects that involved 
providing batteries and solar PV panels to 
local communities. 

Are there enough skilled installers?

Fennell, Origin: The availability of properly 
trained solar installers remains a challenge 
for our sector. While there are lots of 
companies out there who can install solar, 
finding ones to deliver high-quality work 
and maintain safety standards can be 
challenging. Origin has a stringent vetting 
process and training program to ensure 
high quality and safety standards.
Warburton, AGL: Prior to the acquisitions 
of Solgen and Epho, AGL had achieved 
significant growth in this part of our 
business over recent years, offering our 
business customers a range of options 
including solar installations, energy storage, 
microgrids, stand-alone power systems and 
other energy efficient technologies.  

AGL won a CEC Solar Award last year for this car park project at a winery in South Australia.
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I
t has been a year of challenges. Those of 
us working in the solar industry, and 
virtually everyone throughout Australia, 

have felt the e� ects of lockdowns and the 
impact restrictions have had on our lives, 
both professionally and personally.

However, with restrictions beginning to 
lift and a large proportion of the population 
having been vaccinated, it feels like the 
worst is behind us.

With everything beginning to open up 
again in Victoria and NSW and the 
prospect of in-person end-of-year 
celebrations to look forward to, now is a 
good opportunity to refl ect on the year that 
was in rooftop solar and the ways in which 
the Clean Energy Council has been able to 
support the industry.

industry while continuing to take calls and 
work with installers to provide our usual 
level of support. This work was supported 
by the addition of two new members to the 
tech team based in South Australia and 
Western Australia.

NEW CPD FRAMEWORK
Earlier this year the CEC began 
transitioning installers renewing their 
accreditation to a new continuous 
professional development (CPD) framework. 
This involved a change in the way training 
content is delivered by launching the CEC’s 
Learning Hub, a platform that ensures the 
relevance of content and makes it easily 
accessible for installers when needed. 

The Learning Hub o� ers a range of new 
training courses, including material 
outside of the typical content on 
installation practices and standards. One 
such course is a program developed by 
Beyond Blue on supporting mental health 
in the workplace, which has proved 
particularly popular in such a di�  cult year 

It’d be impossible to talk about the past 
year without fi rst discussing the di�  culties 
that covid-19 and its associated restrictions 
posed, and the challenges the industry faced 
when trying to safely continue its work. 

As the CEC’s accreditation scheme 
services installers right across Australia, 
the constantly changing advice and 
restrictions in di� erent states and 
territories required us to work closely with 
our industry contacts to seek clarifi cation 
on the implications of changing guidelines 
and how they would impact installers in 
the a� ected areas. 

Because solar and battery installation 
was usually lumped in with the 
construction industry, we would often need 
to seek specifi c clarifi cation for the 

Supporting the rooftop solar industry through another challenging year is just part of the 

job of working in the Clean Energy Council’s tech team, writes Nathan Smith.

Reflections on a 
tough year for rooftop PV

While amendments have previously been 
made to AS/NZS 5033, this will be the first 
time it has been re-written since 2014. Im

a
g

e
: D

P
IE

ECO1221_58-59_Installer CEC.indd   58ECO1221_58-59_Installer CEC.indd   58 2/11/21   6:15 pm2/11/21   6:15 pm



www.ecogeneration.com.au   December 2021  ecogeneration  |  59

SUPPORT | SOLAR INSTALLER

for the industry. More courses are being 
added to the Learning Hub all the time, 
providing us with a fantastic new way to 
address industry needs for education as 
they present themselves.

The CEC is working on an o� ering to 
provide access to Clean Energy Council 
technical content for those in the industry 
who do not hold design or installation 

accreditation. The CEC tech team is excited 
about this new initiative as it will allow 
others working in the industry – such as 
apprentices, trade school teachers, electrical 
inspectors and network service providers 
– to take advantage of content that has 
previously not been available to them.

DC ISOLATOR EXPIRIES 
AND AS/NZS 5033
A recent issue was the unexpected and 
untimely expiration of the certifi cations of 
several of the more commonly used DC 
isolators. As these components are critical 
for the completion of solar installations, the 
abrupt announcement that many of the 
products that installers were familiar with 
had expired caused a great deal of concern 
for installers, who were left wondering if 
they could continue to use the products that 
they had in stock.

Following an infl ux of calls and emails 
from concerned installers around the 
country, the CEC reached out to the various 
state and territory regulators so that we 
could provide advice to installers on the best 
course of action. At the time of writing this 
issue is yet to be resolved, but installers can 
fi nd the most up-to-date advice on our 
website at cleanenergycouncil.org.au/
industry/products/information-on-expired-
dc-isolators.

At the time of writing, the industry was 
still waiting on the publication of the new 
version of AS/NZS 5033. While amendments 
have previously been made to this important 
standard, this will be the fi rst time it has 
been re-written since 2014. The changes in 
AS/NZS 5033 will have implications for 

everyone installing solar arrays, so it is 
critical that we are aware of the changes 
before the standard becomes mandatory. 
The CEC Tech Team is developing content 
to support installers as the standard 
becomes available.

LOOKING FORWARD TO 
A BETTER YEAR IN 2022
The entire CEC team remains committed 
to supporting installers and the industry 
so that they can continue providing 
customers all over Australia with quality 
rooftop solar installations. The issues 
covered in this article are just a small 
glimpse of the many things we have been 
working on over the past 12 months, and 
there is a lot more that we are continuing 
to work on to ensure the continued health 
and integrity of the industry.

We are all looking forward to the new 
year, where we hope that there will be far 
less disruptions that will allow for a much 
easier and more productive time for 
everyone out there on the roof. 

And hopefully we’ll be able to catch up 
for a beer at one of the CEC’s in-person 
industry events. 

Visit holmesglen.edu.au/renewable or call 1300 639 888

Renewable Training

RTO: 0416. CRICOS Provider Code: 00012G. 

Gain new skills in 2021 with our range of nationally accredited renewable energy 
short courses. Learn about Grid Connected PV, Battery Storage, Stand-Alone 
Power Systems and Working Safely in the Solar Industry. Our renewable energy 
training centre is located at Moorabbin.

Nathan Smith
is a technical 
program 
specialist at the 
Clean Energy 
Council.
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control that would be done as a matter of 
course in a centralised power station of even 
much smaller size. 

TOO LATE TO START NOW?
So, quality control measures haven’t and 
continue not to be taken – but does that 
necessarily mean quality is bad? No, 
absolutely not. We have found and will 
continue to fi nd good panels in the 
Australian market. But we do know that the 
quality of some panels is very poor indeed. 

On the surface, this is not a problem. It is 
OK to have product of varying quality 
available on a market, provided that people 
can make an informed decision about what 
they want to buy. 

The problem in the case of PV is that there 
is no way for di� erent parts of the value chain 
to di� erentiate between good and terrible 
product. It is in response to this problem that 
PV Lab has decided to introduce PV Pass 
(after years of thought, market tests and a 

I
f a module manufacturer even thinks that 
their product is being tested, 3% more 
power will be delivered on day one. 
This was one of the impetuses for starting 

PV Lab Australia, to be the testing lab that 
directly and indirectly creates 3% more 
solar energy.

Three percent of installed solar power 
across Australia is huge. Large enough even 
to drive my colleagues and I to start and 
maintain 100% of a company! 

For the domestic market alone in 2020, 
3% was 78MW. If you also include larger 

Testing solar modules is a 

proven route to ensuring the 

manufacturer delivers on their 

promise, writes Michelle McCann, 

whose company offers a 

PV trial regime.
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Panel tests put 
the wind up solar

farms, 3% is more than 140MW. (In dreamy 
moments, I imagine that PV Lab Australia is 
like a virtual solar farm, adding megawatts 
of power to the grid every year.)

Australia is di� erent to other countries 
because our solar industry grew, in a sense, 
upside down. Early growth was driven by 
our residential market which, on a per head 
of population basis, grew to be a world 
leader. Our commercial and industrial 
market came later, initially growing from a 
very small base. 

The panels that have entered our 
residential market are typically not the 
same panels that may have been used in a 
multi-hundred-megawatt solar farm. 

The strength in this history is in the 
quantity of PV that we have on the rooftops 
of Australia. The weakness is in the quality 
of the PV; we have created a market that 
does very little quality control. We have a 
distributed power station on our rooftops 
and we haven’t done any of the quality 
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small grant project). It is our hope that the PV 
Pass program will contribute to a step change 
in the Australian market. 

WHAT’S THE BIG IDEA
The vision is simple: it’s a single noticeboard 
that shows the relative performance over 
time, and today, of the biggest-selling brands 
in the market. A place where the learnings 
of real PV module quality in Australia can 
be collected and broadcast. It is a badge that 
sellers of quality product can use to 
demonstrate to their customers that they 
care and are checking on the quality of the 
product they buy.

PV Pass will help the end consumer to 
make a more informed decision. It will also 
help the seller of higher-quality product to 
justify higher prices, by pointing to 
independent verification of module quality.

Nationally, we hope that PV Pass will 
make inroads into delivering those many 
megawatts of additional power (78MW in 
2020 and growing each year) in installed 
residential systems.

Change in the photovoltaics industry is 
certainly in the air. The Clean Energy 
Regulator recently released its Integrity 
Review of the Rooftop Solar PV Sector, 
which was called for because of a 
combination of rapid growth and consumer 
issues. The need for change is widely 
recognised and hopefully these steps will 
improve the industry across Australia and 
give us better panels in circulation. 

PV Pass will work with installers to 
sample and (non-destructively) test panels 
from their stock, before returning them to 

the installer for use. The testing will give an 
indication of three aspects of panel quality: 

First, does the panel deliver the amount of 
power that it promises? Panel power output 
will be assessed using a sun simulator and 
an STC power test according to IEC 
61215/60904.

Second, can the panel be transported 
without sustaining damage? External 
damage will be assessed with a basic visual 
inspection. Internal damage will be 
assessed using electroluminescence (EL) 
testing. This is like taking an X-ray of a 
panel and looking for micro-cracks, which 
would not be visible to the naked eye.

Finally, is the panel safe to install and 
use? Panel safety will be assessed using a 
wet leakage test. This test essentially looks 
for electrical pathways between the parts of 
the panel that should be live (the solar cells 
and the attached wires) and the parts that 
should not be live (such as the frame and the 
glass coversheet). It involves submerging the 
panel in a water bath and applying a very 
large voltage (typically 1,500 volts) across 
the panel.

HOW IT WORKS
For example, an installer doing 10MW over 
the course of a year would send 125 panels 
in for testing (about 0.5% of their stock). The 

cost to them would be around 0.5c/Wp. For 
a 7kW system this is power station-grade 
quality assurance for only $35.

For $35, the end consumer will get 
certainty that their product does what the 
manufacturer says it does and that it is 
unlikely to have been damaged on route to 
their rooftop and is safe to use. Beyond 
these very concrete returns, the use of 
testing also discourages other shortcuts and 
increases the chances of getting a longer 
lasting, higher quality product. 

We are already working with a small 
group of installers to beta test the program. 
With their feedback, we’ll be making some 
tweaks with the aim of rolling out the full 
program early in 2022. 

Interested parties can sign up for our 
waiting list at pvpass.com.au  

PV Pass will help the end consumer make a more 
informed decision. It will also help the seller of 
higher-quality product to justify higher prices.
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Michelle 
McCann is a  
co-founder and 
director of  
PV Lab 
Australia.

MEASURED POWER VS LABEL 

Label value: 

270W

POWER MEASUREMENT

The power output of three solar panels from  

Example Solar, shown as % relative to the  

manufacturer’s labeled value.

101.1%

Average     result

99.8%

98.9%

99.3%

Individual   result

Measured power

269W
% of label value

99.8%

AVERAGE RESULTS

A result of 100% means the average power output of the 

panels matches manufacturer’s stated power.

Performance of Example Solar relative to nine other  

major solar panel manufacturers.

-5.0%         -3.0%        -1.0%          1.0%          3.0%         5.0%

-     +

-     +

Example Solar

ECO1221_60-61_ Installer Michelle McCann.indd   61ECO1221_60-61_ Installer Michelle McCann.indd   61 2/11/21   5:57 pm2/11/21   5:57 pm



62  |  ecogeneration  December 2021 www.ecogeneration.com.au

SOLAR INSTALLER | COMPLIANCE

T
he Clean Energy Regulator’s report  
on the rooftop solar industry is good 
news for reputable PV installers and a 

dark warning to all the cheaters out there. 
Wherever they may be, CER executive 
general manager Mark Williamson has this 
message for them: “We do have 
investigations on foot and I do expect 
criminal charges and civil charges to be laid 
in coming months.”

Williamson was speaking during a 
webinar that went over the content of the 
CER’s Integrity Review of the Rooftop Solar 
PV Sector. Prosecution, he said, will be 
stepped up against bad agents in the rooftop 
sector, which covers systems up to 100kW 
that are eligible for government subsidies 
via the Small-scale Technology Certificates 
available as part of the CER’s Small-scale 
Renewable Energy Scheme.

With take-up of residential PV soaring 
over the past five years, and 2021 sure to be a 
record, the CER also needs administrative 
powers to root out poor performers, 
including dodgy installers, retailers who 
overpromise on PV systems and 
manufacturers whose equipment does not 
do what customers were told it would do.

“Any party who procures, aids or abets a 
Commonwealth fraud can be charged with 
fraud offences … which can proceed down 
the criminal path and lead to jail sentences,” 
Williamson said.

GHOST ON THE ROOF
A common complaint heard by the CER as it 
conducted its review was of installers 
signing off on PV systems when they were 
not even on site. 

Under the recommendations the CER will 
act as the single regulator, acting on 
enforcement and setting down scheme 
eligibility criteria. The administration of an 
installer accreditation program and 

installers, that include CEC-accredited 
installers, where the owner of the company 
– an accredited installer – is signing off on  
a written statement for administrative 
convenience,” he said, where a statement is 
supposed to be proof that the signatory was 
on-site for the entire installation and 
carried out the work. “Well, I’m sorry but 
that’s fraud.”

These written statements are complex, 
Williamson admitted, but they will be 
streamlined within the solar panel 
validation app. In the near future, he 
suggested, the installer may be required to 
take a selfie at the start, middle and end of a 
job and the location will be validated against 
barcodes on the installed PV modules.

THE HARDEST SELL
For dicey retailers, the game is up. They  
are selling systems at such low rates that 
they know accredited installers will not be 
on site, he said, and they know the 

approved equipment list – currently the 
work of the Clean Energy Council – “could 
still be done by other parties”, he said. “It’s 
only intended that we take over the hard-
edged enforcement work.”

The Clean Energy Council does not have 
investigative powers.

A key recommendation of the report, 
however, is that the CER decide on the 
requirements for accreditation. There also 
remains the possibility for a second 
installer accreditation industry body to 
operate, which “ultimately will be put out 
to market”.

Training of solar installers around the 
country will be beefed up to underline the 
risk to graduates of cutting corners. 

“In our investigations we found 
everything from wilful fraud to absolute 
stupidity,” Williamson said. 

“We found some Clean Energy Council-
accredited installers who also run a retail 
business who have their own gangs of 

The Clean Energy Regulator has promised to pursue civil or criminal proceedings  

against solar installers who fail its standards for accreditation.

CER warns solar cowboys: 
‘We will not hesitate to use 
our new powers’ 
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COMPLIANCE | SOLAR INSTALLER

components used are not approved by the 
CEC. These practices must end.

“They will have to sign a simple written 
statement, and if they make false statements 
we will be able to declare they are ineligible 
to sell with the STC incentive in the future,” 
Williamson said.

The good retailers around Australia are 
sick of being undercut by crooks. All of 
those who are “making sure consumers get 
what they were promised” have nothing to 
worry about.

“My message to the [installers who are] 
crooks is: get out and find another 
industry or tidy up your act very quickly,” 
he said. “We will not hesitate to use our 
new powers.”

Manufacturers are also in the CER’s 
sights, following stories of batches of panels 
that underperform against “golden samples” 
that were tested earlier. They will also be 
required to make declarations to the CER 
that equipment will meet standards, where 
a false declaration “puts them at very 
serious risk”.

Knowing that it’s a very far cry to haul 
every devious installer, retailer or 
manufacturer o�  to a civil or criminal 
hearing, the CER will be granted augmented 
powers to “quickly exit” those who don’t 
follow the rules.

The CER has been given an extra 
$19 million in funding to implement the 
review’s recommendations. Consultation on 
the amendments will be conducted around 
mid-October to early November, with 
recommendations enacted in the fi rst 
quarter of 2022, Williamson speculated.

INSPECT EVERY SYSTEM
Finn Peacock puts consumers in touch with 
solar install companies via his company 
SolarQuotes, so he absolutely hates it when 
the industry is tarred by cowboys. “There are 
problems with the quality of solar 
installations,” he says, “but it’s no di� erent to 
your classic bad tradie problem … and I don’t 
really see why this is being treated any 
di� erent to any other type of electrical work.”

Any electrician can do bad work, and 
when they do consumers can go to state or 
territory electrical safety regulators. Repeat 
o� enders will lose their electrical licences. 
Simple, Peacock says. Except for the 

problem that in some jurisdictions retailers 
do not have to have an electrical contractor’s 
licence to sell solar.

“Because of the politics of solar, they [the 
CER] are massively complicating it,” 
Peacock says. “Go to the root cause and 
don’t overcomplicate stu� .”

It’s easy to clean up the industry, he says: 
fi rst, make it a requirement nationwide that 
you must have an electrical contractor’s 
licence to sell solar; two, the local state or 
territory electrical safety regulator should 
inspect every PV system.

“It’s what they do in Tasmania and they 
have solved the problem there,” he says.  

“Because of the politics of solar, they [the CER] 
are massively complicating it. Go to the root 
cause and don’t overcomplicate stuff.”

Finn Peacock, SolarQuotes
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www.cobaltsolar.com.au

1300 273 111

SS Cable Ties & Clips 

www.cobaltsolar.com.au
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Clean energy market wrap

Marco Stella is senior broker, 
environmental markets at TFS Green 
Australia. The TFS Green Australia 
team provides project and 
transactional environmental market 
brokerage and data services 
across all domestic and 
international renewable 
energy, energy efficiency 
and carbon markets.
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DAILY CLOSING SPOT STC PRICE Vs SUBMISSIONS$/MWh STCs

1,450,000

1,350,000

1,250,000

1,150,000

1,050,000

950,000

850,000

750,000

650,000

550,000

450,000

350,000

250,000

Oct 20        Dec 20          Feb 21        Apr 21 Jun 21                       Aug 21                      Oct 21

STC submissions        STC spot price Weekly submissions required to meet 2020 target (RHS)   Weekly submissions to meet 2021 non-binding estimate (RHS)

DOMESTIC CREATION SPOT PRICE ($)

LGC — Large-scale Generation Certificates 299,608,514 40.75

STC — Small-scale Technology Certificates 331,673,875 38.95

VEEC — Victorian Energy Efficient Certificates 69,981,367 70.00

ESC — NSW Energy Saving Certificates 40,676,465 36.75

INTERNATIONAL DEC ’21 PRICE (€) DEC ’21 PRICE ($)

EUA — European Emission Allowances 58.68 90.50

LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET 
September saw the spot LGC market break 
the $33-$36 range that had characterised 
the year to date, with a sharp increase that 
saw the spot reach a high of $42.75, before 
subsequently losing some ground and 
reaching $40.75 at the time of writing.

The forward curve also climbed sharply 
across the period with the Cal-23s climbing 
to a high of $36.40, the Cal-24s reaching 
$31.00 and the Cal-25s at $22.00. The 
incredible rally seems to have been 

prompted by expectations about the 
growth in voluntary demand for LGCs in 
the coming years.

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET 
By its generally steady standards the spot 
STCs saw some volatility over recent 
months, fi rst climbing in early September to 
a high of $39.30 before softening back to 
$38.75 well before the end of third-quarter 
compliance and then climbing again in 
October to once again reach a $39.30 high.

Lockdowns in Sydney and Melbourne had 
a clear impact on the STC submissions over 
the period. Yet it appears the supply chain 
issues arising from power rationing in China 

may be set to negatively impact installations 
over the coming months as stock shortages 
and price hikes take their toll.

ENERGY EFFICIENCY MARKETS 
(VEECS AND ESCS)
The VEEC market continued to experience 
extraordinary conditions, with lockdowns 
and uncertainty surrounding future 
creation seeing the spot price to a high of 
$83.75 in early September before the market 
saw the fi rst of several sharp corrections 
later in the month, followed by another in 
early October. 

With the spot at $75.00 the market then 
crashed to $70.00 following the long-
awaited news from the department that it 
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would extend the life of residential 
lighting, not will June 2023 as many had 
hoped but until January 2023, along with 
an undertaking to fast track new creation 
methodologies.

In NSW the ESC market also saw some 
fireworks as lockdowns in the state saw the 
spot rise to a high of $40.00, very close to 
the scheme’s tax-effective penalty rate. The 
market subsequently softened back to the 
mid-$35s before rebounding back to the 
high-$36s at the time of writing. 

The above information has been provided by 
TFS Green and relates, unless otherwise 
indicated, to the spot prices in Australian 
dollars, as of October 27, 2021. 

MARKET WRAP | SOLAR INSTALLER

Asia-Pacific Solar Research  

Conference 2021 

16-17 December 2021, Sydney and online 

apvi.org.au/solar-research-conference/

Enlit Australia 

16-17 March 2022, Melbourne 

enlit-australia.com

EN2022 

16-18 March 2022, Brisbane 

energynetworks.com.au/events/en2021/

Energy Next 

19-20 July 2022, Sydney 

energynext.com.au
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Stand Alone Power Systems Courses Jan/Feb 2022
Albury - Brisbane - Townsville - Darwin - Sydney - Adelaide

www.skillbuild.edu.au
Ph: 1800 059 170

Email: training@skillbuild.edu.au
For course dates or more information

Course includes:
Generators, Wind and
Hydro, Solar Pumping,

Design and
Practical work

Cost - $2180

RTO 70059

Stand Alone Power Systems Courses Jan/Feb 2022
Albury - Brisbane - Townsville - Darwin - Sydney - Adelaide

www.skillbuild.edu.au
Ph: 1800 059 170

Email: training@skillbuild.edu.au
For course dates or more information

Course includes:
Generators, Wind and
Hydro, Solar Pumping,

Design and
Practical work

Cost - $2180

RTO 70059

For course dates or more information

Stand Alone Power Systems Courses Jan/Feb 2022
Albury - Brisbane - Townsville - Darwin - Sydney - Adelaide - Perth - LauncestonCourses for careers in 
renewable energy

• Grid Connect Courses
• Battery Storage Courses

• Smart Metering Courses
• Stand Alone Power Systems

• EV Charging Seminars
• Commercial Solar Seminars

Enrol in a user-friendly online course today & study in virtual zoom classes with one day practical sessions

Visit our website
for course dates

www.skillbuild.edu.au
1800 059 170RTO 70059
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SOLAR INSTALLER | PROFILE

How did you get into solar?

I came over from England and was travelling 
around for a bit. I settled in Perth, liked it, got 
my contractor’s licence and electrical licence 
and then went pretty much straight into my 
solar accreditation about eight years ago – 
and it’s grown from there. The renewable 
industry is pretty busy. 

I was approached by Solgen early on, who 
were looking for a local installer in WA. We 
did a few hundred kilowatts, then a few 
more hundred kilowatts and it’s up to a 
couple of megawatts now. They’ve given us 
a lot of work and we’ve grown with them.

We’ve also done some stand-alone 
systems, most of them outside the Western 
Power grid. We do a couple a year.

What sort of work were you doing 

at the start?

We started out with a lot of residential but 
got so many o� ers in commercial that we 
don’t do much residential now – it’s maybe 
10% of our work. The commercial industry 
has taken o� . As for residential I think 
it’s great the prices for solar have come 
down – what was once a $20,000 system 
now costs about $3,000 – but it’s pretty 
cut-throat for solar installers. There is not 
a great deal of money to be made in 
residential. But now batteries are coming 
in the market is picking up.

just give it to an electrician to install. Then 
the electrician takes all the responsibility. 
The salesman has made his profi t and taken 
no responsibility.

Are you happy with the technical support 

from the manufacturers?

It depends what brand you are using. Tesla, 
SMA and Fronius all have pretty good 
technical support. The higher end equipment 
is all backed by technical support that’s 
pretty up there.

Is it a good community of installers 

in your region?

I think so, yeah. It’s pretty tight-knit. 
In WA, everyone knows everyone in the 
renewable industry.  

Are thin margins having an effect on 

the quality of solar installations you 

are seeing?

When margins are falling and installers are 
doing jobs for next to nothing, you don’t get 
any real skilled labour. A crew might have 
one installer and the rest are just labourers 
putting the equipment on and running the 
cables. There might not be enough money on 
the job to have two or three skilled 
electricians. If it was my way I’d have all 
electricians and a couple of apprentices to 
install a solar system. The standard of work 
is so much higher.

How do you feel about the Clean Energy 

Regulator taking over accreditation 

and enforcement?

I think it’s a good idea. The standards will 
hopefully come up a bit. I know [the CER] 
can be extremely strict with regulations, 
so I think it’s going to be a good thing.

There is also a lot of cheap equipment 
out there that brings the market down a bit 
– cheaper inverters, panels. You have to 
spend a little extra and the quality can be 
a lot better. 

I don’t like the idea that pretty much 
anybody can start a solar company, without 
having qualifi cations. They are basically 
salesmen, without any technical knowledge 
whatsoever. They sell systems and then 

AGF Electrical Installations director Ashley Funnell is working 

hard to convert Perth businesses to solar energy.

Commercial connections
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Ashley Funnell says 
quality counts.

The AGF crew finish 
off another top job.
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TIME FOR A NEW 
OFFICE VIEW?

Find your next job today at
CLEANENERGYCAREERSHUB.COM.AU
Find your next job today at

CLEAN ENERGY CAREERS HUB

The place to find jobs across the clean energy industry

Search the Clean Energy Careers Hub
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High Efficiency Heterojunction Cell Technology

It is HJT Time

No LID and PID   No Power Loss 

Higher Efficiency   Greater Savings 

Leading Temperature Coefficient   More Energy                                             

HJT Kookaburra Series                                 

www.akcome.com.au                                 
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