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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 1100VDC 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.  

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.

The inverter has been designed, developed and manufactured in Italy to 
ensure a premium product and comes with a FULL 10-year replacement 
warranty as standard, no need to register your system. 

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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MIN 2500-6000TL-XH + ARK-XH Battery

2.0 DC/AC Ratio Discharge power 
up to 6kW

VPP capable  Ideal for Smart 
Home solution

Easy installation 
 and maintenance

Future-proofed battery ready solution
TL-XH Battery ready inverter and ARK-XH HV lithium battery.

Shenzhen Growatt New Energy Co.,Ltd.
www.ginverter.com.au
1800 476 928

australia@ginverter.com
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EDITORIAL

For the latest industry news, sign up for the FREE WEEKLY NEWSLETTER and check out our website at ecogeneration.com.au
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in an ISO 14001-certified mill. Lumi paper 
also contains premium white waste paper, 
reducing matter going into landfill. 
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throughout Australia and overseas. The 
magazine is also available by subscription. 
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from interested parties, however, the 
publisher and the Editorial Board accept 
no responsibility for the content of these 
contributions and the views contained therein 
are not necessarily those of the publisher or 
of the Editorial Board. The publisher and the 
Editorial Board do not accept responsibility 
for any claims made by advertisers.
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providing editorial material to Paragon Media, 
including text and images, you are providing 
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provided permission.
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T
his issue of EcoGeneration comes out during a fascinating 
time in the Australian political landscape. With the federal 
election scheduled after we go to print and possibly having 

happened by the time you are reading this, the nation is either set 
for another term of the Coalition government, or welcoming in 
a Labor government and hopefully some new direction in addressing 
climate change, accelerating Australia’s transition to renewable 
energy and phasing out fossil fuels.

Whichever party wins the election and takes power will do so 
knowing the clock is ticking fast for action on limiting the ravages 
of climate change. According to the latest report handed down from 
the Intergovernmental Panel on Climate Change (IPCC), it is now 
or never to act in order to limit global warming to 1.5 degrees Celsius 
above pre-industrial levels. The report states greenhouse gas 
emissions must peak by 2025, and be nearly halved this decade to 
give the world a chance of limiting future heating to no more than 
this level.

It’s a tall order, but one that is the global population’s obligation in 
order to save the planet. However, the Federal Budget handed down 
in April was extremely sobering with it’s continued support of the 
fossil fuel industry, and lack of vision of how Australia intends to 
transition to renewables. One can only hope a change of government 
might begin to turn the tide into a more progressive, and downright 
essential, approach. You can read about the IPCC report on page 20.

This issue’s cover brings into focus the inspirational women 
who are making their mark on the renewables industry. Electrical 
apprentice Bridgette Peake, from Greenwood Solutions, speaks 
glowingly of her progressive employer and hopes to encourage other 
women to join our rapidly evolving sector. Read her story in the fi rst 
of a regular feature in this magazine on page 28.

Also in this issue is a summary of two reports, from the Clean 
Energy Regulator and Clean Energy Council, outlining Australia’s 
record year for renewables and emission reductions (page 16); 
a feature on how the Federal Government needs to step up to take 
action to ensure Australia reaches its net-zero emissions target 
(page 22); a look at how rising energy prices in the UK could 
be mirrored here without a�  rmative action (page 38); and an 
insightful look at how the little known practice of solar curtailment 
could be costing household PV owners money (page 52).

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.

EcoGeneration is 
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THE TRANSFORMER 
PEOPLEwww.wtc.com.au

MADE IN AUSTRALIA,
BUILT SMART FOR LIFE 

Our transformer solutions include:
	 Power Transformers (≤400kV)
	 Distribution Transformers (≤7,500kVA)
	 Compact MV Substations
	 Skid Solutions
	 Special Applications

Fault Current Limiters
	 Service Solutions
	 Local Support

Established in 1933 with a proud history, Wilson Transformer
Company is a leading specialist in the delivery of transformer
solutions.We are committed to supporting our local and global
customers by providing the most reliable and high-quality
products and services that meet our customers’ requirements.
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In March 2022, Australian tech 
billionaire Mike Cannon-Brookes and 
his business partner, international 
asset manager Brookfield, walked 
away from their $9 billion bid to buy 
energy giant AGL and accelerate its 
transition from coal to renewables.

The consortium decided to cease 
its ambitious plan to get hold of the 
company – which is one of the nation’s 
biggest emitters of greenhouse gases, 
at about eight per cent of Australia’s 
total emissions – after the AGL board 
rejected a second beefed-up offer.

“Our path was the world’s biggest 
decarbonisation project,” Cannon-
Brookes posted on Twitter at the time. 
“The board is proceeding with its 
demerger path. This path is a terrible 
outcome for shareholders, taxpayers, 
customers, Australia and the planet 
we all share.”

However, his private investment 
company, Grok Ventures, has since 
announced it and its affiliates have 
acquired a more than 11 per cent 
interest in AGL, making it the 
largest shareholder in the company.

Grok Ventures intends to vote 
against the demerger – which it 
says is a flawed plan due to slow 
uptake of decarbonisation and new 
technologies by the company 
– and will be actively encouraging 
all AGL shareholders to do the same.

“We are at a critical point in 
Australia’s energy transition, and in 
AGL’s future,” says Cannon-Brookes. 
“This is about delivering cheap, 
reliable and clean energy to millions 
of families and businesses. We believe 
by keeping the company together, 
AGL can continue its long and proud 
history as a pioneer through energy 
market transitions.

“By not transitioning fast enough 
away from fossil fuels, the board has 
presided over AGL’s value plummeting 
... Sweating old coal plants which are 
expensive to run is not economical 
or responsible.

“We intend to vote against the 
demerger, and call on fellow AGL 
shareholders to [do the same] to 
avoid further value destruction.”
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Evie Networks rolling out Australia’s 
largest EV public charging network

Grok Ventures 
acquires large 
stake in AGL

With current fuel prices at unprecedented 
highs, focus is turning to alternate transport 
solutions in Australia, with a push for 
motorists to make the switch to electric 
vehicles (EV) for the sake of the environment 
and their hip pockets.

Evie Networks is a provider of ultra-fast 
EV charging stations around Australia, and 
the company is urging car owners to use 
the current fuel price hike as the catalyst 
to go electric.

Evie Networks CEO Chris Mills says he 
expects a recent funding boost for charging 
infrastructure on major highways and at 
tourist attractions in Victoria will further 
accelerate EV uptake in the state.

With co-funding from the Victorian 
Government, Evie Networks is planning 
to deploy new publicly available EV 
fast-charging stations in 55 towns 
and communities throughout rural 
and regional Victoria.

“Since the Easter long weekend in 2019, 
when Australians could travel restriction-
free [pre-COVID-19], EV uptake has 
increased four-fold, and Victoria is at the 
forefront of this transition,” says Mills.

Evie Networks already operates charging 
stations in Melbourne, Sydney, Canberra, 
Brisbane, and 20 regional Victorian towns 
throughout the Loddon-Mallee and Hume 

regions. The company also has plans 
to expand coverage throughout the 
Mornington Peninsula-Melbourne-Geelong 
metropolitan area.

This metropolitan charging network 
expansion is supported by the Federal 
Government’s Future Fuels Fund.

“According to the Australian Bureau of 
Statistics, seven of the top 10 suburbs for 
EV uptake in Australia are in Victoria, with 
inner-city Melbourne taking top place,” 
says Mills. “One in 1105 people in Victoria 
currently own an EV.

“No matter where you live, everyone 
should be confident to buy an EV because 
of access to reliable fast charging – not just 
city dwellers.

“The Federal Government’s Future Fuels 
Fund program will provide excellent 
coverage in high-population metropolitan 
areas, and the Victorian Government’s 
Destination Charging Across Victoria 
program ensures regional communities 
also enjoy strong EV charging coverage.”

Powered by 100 per cent renewable 
energy, Evie Networks’ charging stations 
feature a Tritium 50KW fast charger that 
can add up to 50km of range in 10 minutes.

Evie Networks is planning to roll out 158 
new charging station sites in the next two 
years.

Grok Ventures 

News in brief
NEW TECHNOLOGY, NEW PROJECTS, NEW IDEAS
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The Clean Energy Council, Australia’s peak 
body for the clean energy industry, is 
celebrating achieving 1000 members.  
The organisation represents and works  
with Australia’s leading renewable energy 
and energy storage businesses, as well as 
rooftop solar installers, to further the 
development of clean energy in Australia.

“This achievement demonstrates the 
growth and maturity of the clean energy 
industry in Australia,” says Clean Energy 
Council chief executive Kane Thornton.

“The Australian clean energy industry  
has been on an extraordinary ride, and now 
accounts for 32.5 per cent of Australia’s 
total electricity generation. Our members 
have, and continue to, play a central role in 
accelerating the transition to clean energy.”

Around 40 of the Clean Energy Council’s 
members have been with the peak  
body since its beginning in 2007, when 
members of the Australian Business  
Council for Sustainable Energy and  
AusWind merged.

The organisation now represents  
14 sponsoring members, 172 corporate 
members, 26 professional services 
members, 142 associate members, 15 
emerging technologies members, and  
639 network members.

“It is our members’ engagement  
and commitment that is critical to the 
tremendous growth of Australia’s clean 
energy industry,” says Thornton.

“Industry advocacy is essential for 
Australia’s transition to clean energy.  
A strong membership supports us in  
driving acceleration to a future run entirely 
on renewable energy.

“It is a privilege to celebrate working  
with, and supporting, more than 1000 
leading renewable energy and energy 
storage businesses at this critical time for 
the industry.”

The Clean Energy Council’s 1000th 
member is Flotation Energy, which is looking 
to develop offshore wind projects in Victoria 
and Western Australia.

Clean Energy 
Council reaches 
milestone of  
1000 members

CleanCo to deliver renewable energy  
to Wesfarmers in Queensland
Queensland energy generator and retailer 
CleanCo has struck a deal with Australian 
retail giant Wesfarmers to provide renewable 
energy to its major subsidiaries Kmart, 
Target, Bunnings and Officeworks.

Trading since 2019, CleanCo is  
a state government owned company, and 
Queensland Minister for Energy, Renewables 
and Hydrogen Mick de Brenni says the  
deal represents a major step forward for 
renewable energy made and delivered  

in the Sunshine State.
“This is proof CleanCo is getting on  

with the job of connecting businesses in 
Queensland to clean, reliable energy  
from Queensland renewables and helping  
to decarbonise our economy,” he says.

“Every time Queenslanders visit these 
iconic retailers, they are supporting 
Queensland renewables jobs.

“The Queensland Government has a target 
to reach 50 per cent renewable energy 

generation by 2030, and we congratulate 
Wesfarmers for joining us on this journey.”

CleanCo interim CEO Darryl Rowell says 
Wesfarmers is committed to 100 per cent 
renewables by 2025.

“Kmart, Target and Officeworks are 
contracted to take our energy and  
large-scale generation certificates (LGC)  
to the end of 2030, while Bunnings is 
currently signed up to 2027,” he says.

“We will be providing this energy and LGC 
in part from Neoen’s Western Downs Green 
Power Hub solar farm – from which we have 
a power purchase agreement to take  
320MW – and from MacIntyre Wind Farm 
[southwest of Brisbane] when it comes 
online in late 2023.

“Deals such as these allow us to support 
business and industry to reduce their  
carbon footprint with affordable, reliable 
green energy.”

Bunnings group managing director 
Michael Schneider says partnering with 
CleanCo continues the hardware retailer’s 
commitment to source 100 per cent 
renewable electricity by 2025.

“This builds on the work we have already 
done to increase our renewable power use 
by installing solar PV systems at 88 sites 
across Australia, generating the equivalent 
capacity to power more than 4600 
households,” he says.
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Government 
and business 
investing in 
Gippsland 
Renewable 
Energy Park 
The Federal Government and private 
industry are making an initial 
investment of $23 million into  
a renewable energy park in Victoria’s 
Gippsland region to replace  
existing coal-fired energy plants.

With EnergyAustralia bringing 
forward the closure of its Yallourn 
brown coal plant by four years to 
2028, and AGL bringing forward  
the closure of its Loy Yang A power 
station (pictured, right) near 
Traralgon, in east Victoria, from 2048 
to 2045, the Gippsland Renewable 
Energy Park will boost electricity 
supply and local jobs as the Latrobe 
Valley transitions to clean energy.

The Federal Government’s Clean 
Energy Finance Corp (CEFC) has 
committed $8.5 million to build the 
park, which it says will create 400 
jobs and create large-scale energy 
generation from solar and wind farms, 
battery storage and green hydrogen.

Australian superannuation fund 
Hostplus will invest an initial  
$15 million in the joint venture  
as it shifts its investment portfolio  
to net-zero emissions by 2050. 

International clean energy fund 
Octopus Group is also raising private 
investment for Gippsland renewable 
power projects. The global fund has 
invested more than $6 billion across 
more than 300 projects around the 
world, and the CEFC and Octopus 
Group recently bought into the 44MW 
Perry Bridge Solar Farm and 80MW 
Fulham Solar Farm in Gippsland.

“It is a great opportunity to 
combine the resources and capital of 
each group into a collaboration that 
can build Gippsland Renewable 
Energy Park in a way that benefits not 
only Australia’s clean energy future, 
but also the local Gippsland 
community,” said Octopus Australia 
managing director Sam Reynolds.

Gippsland MP Darren Chester 
emphasised the importance of 
transiting workers from jobs in coal  
to employment in renewables.

“This is an important step in 
keeping the energy sector in our 
region where the knowledge and 
experience is, and ensuring Latrobe 
Valley is not forgotten,” he said.

Australian company makes  
major breakthrough in  
commercial hydrogen production 
Australian hydrogen technology company 
Hysata has made a major breakthrough in 
the quest to produce commercial hydrogen 
for less than $2 a kilogram. 

Through the development of an ultra-high 
efficiency electrolyser, the company has 
achieved the milestone, which is considered 
the benchmark for commercial production  
of the green fuel.

Electrolysers are used to split water into 
hydrogen and oxygen, but generally these 
are inefficient and expensive, meaning  
cost-effective hydrogen production in 
Australia has generally been viewed as  

being at least a decade away. 
Typical electrolysers have changed  

very little in the past 50 years, running  
at around 75 per cent efficiency, meaning 
around 25 per cent of energy input is wasted. 

However, Hysata’s “capillary-fed 
electrolysis cell” can produce hydrogen  
from water at 95 per cent cell energy 
efficiency, which is a game-changer in  
the hopeful commercialisation of hydrogen 
by 2025. 

The company says it can mass produce 
hydrogen significantly under $2 a kilogram, 
further reducing energy requirements.
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Italian energy giant Enel Green Power to build wind farm 
for BHP
Australian mining and metals corporation 
BHP has announced a 12-year power 
purchase agreement with Italian energy 
giant Enel Green Power that will see the 
construction of the 76MW Flat Rocks Wind 
Farm near Kojonup, in Western Australia.

The wind farm will power 100 per cent  
of BHP’s Nickel West operation from 2024, 
with 315 gigawatt hours of energy a year  
to its Kalgoorlie smelter and Kambalda 
concentrator.

BHP says the deal with Flat Rocks Wind 
Farm, in addition to previously announced 
contracts with Merredin Solar Farm and 
TransAlta’s proposed Northern Goldfields 
Solar Project, will ensure its Western 
Australian smelter, nickel refinery and 
processing operations have a fully 
renewable power supply, and cut its 
market-based Scope 2 emissions by nearly 
60 per cent.

Nickel West’s operations are destined to 

supply electric vehicle makers such as 
Tesla, which demand zero-carbon supply 
chains.

The $200 million Flat Rocks Wind Farm 
will feature 18 Vestas V150-4.2MW 
turbines, the tallest in Western Australia 
with a tip height of 200 metres.

The project begins construction in  
July 2022 and will create 120 jobs. Up to  
10 locally based roles will continue once it 
is operational.
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Renewable energy for Indigenous 
communities
Australian energy provider Pacific Energy, 
through its renewable subsidiary Hybrid 
Systems Australia, has announced a joint 
three-year memorandum of understanding 
with the Gumala Aboriginal Corporation  
to deliver sustainable, renewable energy to 
remote Indigenous communities.

The Gumala Aboriginal Corporation (GAC) 
is one of Australia’s largest Aboriginal 
corporations, serving the Banjima, 
Yinhawangka and Nyiyaparli people of  
the Pilbara region in Western Australia.

The memorandum of understanding 
(MOU) has an initial three-year term,  
and under it the GAC will identify remote 
communities in the Pilbara region for the 
introduction of sustainable, renewable 
energy, which aims to reduce a reliance  
on fossil fuel generators.

Hybrid Systems will convert these remote 
communities to hybrid power through the 
installation of the company’s Stand-Alone-
Power-Systems (SPS), which consist of 

reliable renewable energy supplied  
from solar panels, battery storage and  
a back-up generator.

Two SPS units have already been  
installed at the Bidiltha and Wirrillimarra 
communities in Western Australia, with 
further installations to be rolled out during 
the course of the joint partnership.

“We are delighted to have entered this 
partnership with GAC, and to be able to 
utilise our skills and experience in remote, 
hybrid energy generation to add to the 
incredible work and initiatives GAC 
undertakes to benefit the lives and futures 
of the Banjima, Yinhawangka and Nyiyaparli 
traditional owners,” said Pacific Energy CEO 
Jamie Cullen.

“This is a practical, useful and 
environmentally responsible way that Pacific 
Energy is utilising our specialist capabilities 
to give back to local communities.”

GAC’s executive officer, Justin Dhu, said 
the partnership with Pacific Energy and 

Hybrid Systems will greatly benefit the 
Pilbara region’s Indigenous communities.

“Through the leadership of the Gumala 
board, we are dedicated to investing in 
sustainable power solutions in our homeland 
communities to improve the quality of life 
and living standards of our members,” he 
said. “We are looking forward to seeing the 
outcome of this partnership.”
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INDUSTRY UPDATE

T
he Australian rooftop solar industry  
is currently in the midst of a golden 
age, with the sector adding a record 

amount of new capacity in each of the past 
five years. While part of this sustained 
success can be attributed to federal and 
state government incentives and rapid 
declines in solar panel prices, a significant 
factor is the reputation that the industry  
has built with consumers and businesses.

For many years now, the Clean Energy 
Council’s Accredited Installer, Approved 
Solar Retailer and Approved Products 
programs have been pivotal in maintaining 
the sector’s reputation by improving 
industry standards, educating installers  
and retailers, and weeding out those who 
continually or willfully fail to meet the 
required expectations.

The recently completed review of  
the rooftop solar sector by the Clean  
Energy Regulator (CER) means the  
Clean Energy Council’s role is changing, 
with a strengthening of legal obligations  
of installers, retailers and manufacturers, 
and new regulatory powers for the CER. 
This will create new opportunities to 
further improve standards across the 
industry and ensure the rooftop solar  
sector continues to be one of the key drivers 
of Australia’s clean energy transition.

REGULATION THE KEY  
TO INDUSTRY’S SUCCESS
The rooftop solar sector’s growth in recent 
years has been nothing short of remarkable. 
In the past five years, the sector has 
installed more than 1.4 million new  
systems and added more than 11GW  

or sanctioned for substandard work or 
dodgy sales practices. However, the  
reality is that an important aspect of the 
Clean Energy Council’s regulatory work  
has focused on equipping the industry  
with the necessary knowledge and 
capabilities that allow it to adhere to  
best practices and maintain the overall 
reputation of the industry.

At the highest level, this involves 
operating and maintaining the Accredited 
Installer, Approved Solar Retailer and 
Approved Products programs. In addition  
to their everyday administration, these 
programs encompass an extensive array of 
activities, including requiring rectification 
work, technical assessments and support, 
audits of business practices and advertising, 
and laboratory testing of solar components.

While the operation of these programs  
is the central element of the Clean Energy 
Council’s regulatory role, the organisation 
also engages in a host of other activities  
to improve the industry. These include 
working closely with other regulatory 
bodies to set and maintain industry 
standards, running an extensive continuous 
professional development program to 
ensure installers’ knowledge is current,  
and representing the industry on specific 
projects or at relevant forums.

The success of these activities  
means there is a remarkably low level  
of non-compliance in the rooftop solar 
sector for an industry of its size. However, 
there are times when enforcement measures 
are required due to a continual failure  
to meet required obligations or a wilful 
disregard for guidelines and standards. 
These cases come to the Clean Energy 
Council from a variety of sources, including 
the CER, state and territory electrical 
regulators, or direct consumer complaints, 
and they are thoroughly investigated by  
a dedicated compliance team.

of new generation. This has resulted in 
rooftop solar now accounting for almost  
a quarter of Australia’s renewable energy 
generation, and more than eight per cent  
of total generation.

Unsurprisingly, the growth of the 
industry has been mirrored in the number 
of accredited installers and Approved Solar 
Retailers. In 2021, the Clean Energy Council 
accredited 8682 solar installers and 
designers, which is more than double  
the number working in the industry in 2016. 
The number of Approved Solar Retailers  
has seen an even more dramatic rise, with 
the number of companies signed up to the 
program rising from less than 50 in 2017 to 
more than 1450 in 2021.

While such stratospheric growth has had 
enormous positive benefits for consumers 
and the environment, it also carries with  
it increased risk of unscrupulous and 
unqualified operators entering the  
industry to try to exploit the significant 
opportunities on offer. This is where the 
Clean Energy Council has traditionally 
played a crucial role through its regulatory 
programs, encouraging continuous 
improvement across the industry by helping 
installers stay up to date with the latest 
standards and guidelines, and operating  
a robust compliance process to educate  
and discipline those who fail to meet  
appropriate standards.

ENFORCEMENT JUST ONE PART OF 
A LARGER REGULATORY WHOLE
Often when people think about regulation  
of the rooftop solar industry, they picture 
installers and businesses being reprimanded 

Diligent regulation of the Australian rooftop solar industry has been crucial to its success,  

writes Clean Energy Council chief executive Kane Thornton.

Solar the winner in new 
regulatory era

In the past five years, the rooftop solar sector 
has installed more than 1.4 million new systems 
and added more than 11GW of new generation.
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In the period between 1 July, 2021,  
and 31 March, 2022, the Clean Energy 
Council resolved more than 1800 cases 
against accredited installers, of which 
approximately 75 per cent resulted in some 
form of compliance action. The most serious 
of these cases resulted in the suspension of 
41 accredited installers, and the cancellation 
of nine.

CHANGING RESPONSIBILITIES 
PROVIDES NEW OPPORTUNITIES
In August 2020, the Federal Government 
commissioned the CER to conduct a review 
of the Australian rooftop solar industry.  
The review, which was released in 
September 2021, found that most Australian 
rooftop solar businesses do the right thing 
and that the Clean Energy Council has been 
undertaking its regulatory role diligently for 
a long period of time.

However, it also recognised the 
difficulties for the Clean Energy Council  
in undertaking enforcement against 
accredited installers and product 
manufacturers due to it not having the 
statutory investigation powers or in-house 
litigation resources of a Commonwealth 
regulator. As a result, the review 
recommended the CER take a more  

active role in compliance and enforcement 
within the rooftop solar industry.

This represents a new chapter in the way 
the Australian rooftop solar industry is 
regulated, streamlining the system to provide 
improved enforcement outcomes, and better 
encompass consumer protection, electrical 
safety, retail practices and economic 
regulation. It also represents a significant 
opportunity for the Clean Energy Council  
to further improve standards across the 
industry by focusing on providing installers, 
retailers and product manufacturers with  
all the information and help they need to 
complete solar installations to the highest 
possible standards.

The Australian rooftop solar industry’s 
strong reputation is one of the primary 

factors in the sector’s enormous success 
during the past five years. These changes  
to the way the industry is regulated will 
further bolster this reputation by allowing 
the CER to leverage its compliance and 
enforcement tools as a Commonwealth 
agency to crack down on the few instances 
of seriously bad behaviour. It will also allow 
bodies such as the Clean Energy Council  
to work more closely with industry 
participants and other industry stakeholder 
groups to further improve standards  
across all aspects of the industry.

By doing this, we can ensure the 
industry’s current strong growth continues 
so the sector remains at the forefront  
of Australia’s clean 
energy transition. 

There’s a remarkably low level of non-compliance in 
the rooftop solar sector for an industry of its size.
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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.
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A
ustralia’s renewable energy and 
carbon markets reached new heights 
in 2021, with almost one-third of 

energy generated coming from renewables. 
The Federal Government’s Clean Energy 
Regulator released its December 2021 
Quarterly Carbon Market Report  
(QCMR) in March, which shows the  
record-breaking gains.

The report includes data for all of 2021, 
and it highlights Australia’s investment  
in renewable energy, and increasing  
demand for high-integrity Australian 

(NEM) in the fourth quarter of 2021  
coming from renewable energy sources.

It was also the fifth consecutive year  
of record-breaking rooftop solar PV 
installations in Australia, with 3.2GW  
of capacity installed.

“Across the year, our large-scale and 
small-scale renewable energy schemes 
delivered an average of nearly one-third  
of all electricity in the NEM,” says Clean 
Energy Regulator chair David Parker.

“Rooftop solar PV led the way for 
renewable energy with a record 3.2GW 
installed in 2021, despite extensive 
lockdowns [due to COVID-19] and  
reduced installations in two of Australia’s 
biggest markets of NSW and Victoria.

“Australia’s uptake of rooftop solar PV at 
more than three million systems – and more 
than 16GW of capacity – is world leading, 

Carbon Credit Units (ACCU).
Combined, the Renewable Energy Target 

and Emissions Reduction Fund schemes  
cut national emissions by the equivalent of 
58 million tonnes in 2021, a 9.1 per cent gain 
from 2020.

This figure is expected to grow to 62.8 
million tonnes of emissions reduction  
in 2022.

The Clean Energy Regulator report also 
shows that renewable energy is on the rise, 
with a record 36 per cent of all electricity 
fed into the National Electricity Market P
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Record year 
for renewables 

The Clean Energy Regulator and Clean Energy Council have released 

separate reports showing 2021 was a bumper year for renewables and 

emissions reduction in Australia. 

By Gavin Dennett
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deliver reliable power of the future.”
Other highlights from the “2022 Clean 

Energy Australia Report” include 2995MW 
of new large-scale renewable-generation 
capacity completed construction was added 
to the grid across 27 projects in 2021. This is 
an increase of 50 per cent compared to 2020, 
when 1990MW of new large-scale capacity 
was added.

Additionally, 1.7GW of new wind capacity 
was added throughout the year, making 
2021 the wind sector’s third consecutive 
record-breaking year for annual installed 
capacity. Hydropower generation also 
increased by 10.2 per cent in 2021 compared 
to the previous year, resulting in hydro’s 
contribution to Australia’s total electricity 
generation increasing to seven per cent in 
2021, up from 6.4 per cent in 2020. This will 
increase further in coming years as the 

with one-in-three suitable homes now 
having rooftop solar.”

The Clean Energy Council also released 
its “2022 Clean Energy Australia Report” 
in late March, which shows renewable 
energy now accounts for 32.5 per cent of 
Australia’s electricity – almost double 
since 2017 when renewable energy 
accounted for 16.9 per cent of generation.

Renewables now generate enough 
energy to power Australian households 
1.6 times over.

“2021 was another record year for clean 
energy in Australia, with almost 3GW of 
new large-scale renewable energy projects 
completed,” says Clean Energy Council 
chief executive Kane Thornton. “The 
rooftop solar sector also had its fi fth 
straight record-breaking year, installing 
almost 400,000 new systems.”

“In 2021, it was 
a breakthrough year 
for big batteries, with 
30 large-scale batteries 
under construction.”

A record 36 per cent of all electricity 
fed into the National Electricity Market 

in the fourth quarter of 2021 came 
from renewable energy sources

The Clean Energy Council also reported 
that the number of accredited solar 
installers in Australia passed 8000 for the 
fi rst time in 2021, increasing by 12.5 per cent 
to 8682.

“This equates to more than 6.3GW of new 
capacity installed during the year, giving 
Australia confi dence that [green energy] 
can deliver the new clean energy supply 
necessary to support the accelerated 
closure of coal generation, and achieve 
more ambitious climate-change goals,” 
says Thornton.

“2021 was also a breakthrough year for 
big batteries, with 30 large-scale batteries 
under construction at the end of 2021, with 
a combined capacity and storage duration of 
921MW and 1169MWh. Energy investors are 
clearly confi dent about the important role 
and commercial viability of big batteries to 
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It was also a significant year for the  
ACCU market, with strong growth in  
new ACCU issuances under the Emissions 
Reduction Fund (ERF) in 2021, up one 
million units from 2020, and there were 
record voluntary cancellations of nearly  
one million units. The ERF issued 17 million 
Australian Carbon Credit Units, 
representing 17 million tonnes of carbon 
emissions stored or avoided.

A record 198 new ERF projects were 
registered and an additional seven new  
or updated ERF methods offered in 2021, 
which will help bolster future supply of 
ACCU to the market and meet increasing 
demand for voluntary offsets.

Parker says the evolution of ERF fixed 
delivery contracts to allow holders to exit  
in six-month windows upon the payment  
of a fee will also assist with ACCU  
supply in coming years to better meet 
substantial growth in private demand.

“I am pleased that 25 major Australian 
companies have volunteered to participate 
in a pilot of the new Corporate Emissions 
Reduction Transparency report where  
their net emissions and cancellation of 
ACCU and certificates will be presented,”  
he says. 

“The companies represent almost  
26 per cent of scope 1 emissions reported  
to the Clean Energy Regulator.” 

two major hydro projects currently under 
construction in Australia – Snowy 2.0 and 
the Kidston Pumped Storage Hydro Project 
– are completed.

Corporate renewable power purchase 
agreements (PPAs) were strong in 2021, 
with 18 corporate renewable PPAs 
announced, contracting around 800MW.

Parker says Australia’s investment in 
renewables is also making big strides.

“We saw almost 3GW of new large-scale 
renewable energy projects receive the 
investment green light this year, including 
Australia’s largest wind farm, MacIntyre 
Wind Farm in Queensland,” he says.

“This continues an upward trend that 
started in 2019 and promises strong growth 
in renewable energy in coming years.”

However, Thornton noted a significant 
slowdown in the pipeline for new large-sale 
renewable energy projects, with the level of 
financial commitments for them falling by 
more than 17 per cent, from $4.5 billion 
across 28 projects in 2020, to $3.7 billion 
across 20 projects in 2021.

“This significant reduction is due to 
continued policy uncertainty combined 
with the challenges associated with 
connecting renewable energy projects to  
the grid,” he says.

“While investors are enthusiastic about 
investing in new large-scale renewable 
energy projects, these challenges have 
increased risks and slowed down the 
number of new projects coming forward. 

“The slowdown is concerning in light  
of expectations that coal-fired power  
plants will continue to close earlier than 
previously anticipated.” P
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“Almost 3GW of large-
scale renewable energy 
projects received the 
investment green light.”

The number of accredited  
solar installers in Australia  
passed 8000 for the first  
time in 2021
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T
he warnings on climate change action 
are loud and clear, but the world 
needs those in power to urgently  

do something about it. That is the 
overarching message from the third and 
final report recently handed down from  
the Intergovernmental Panel on Climate 
Change (IPCC) in its sixth assessment of 
published evidence on climate science.

Drawing on the work of thousands of 
leading scientists, the latest IPCC report, 
handed down in early April 2022, states the 
world can still hope to stave off the worst 
ravages of climate change, but only through 
immediate action to establish a low-carbon 
economy and society.

IPCC reports take around seven years  
to compile, and scientists say this latest 
release is in effect a final warning before  
the world heads down an irrevocable path  
to climate breakdown.

“It’s now or never if we want to limit 
global warming to 1.5 degrees Celsius,” says 
Jim Skea, a professor at Imperial College 
London, and co-chair of the working group 
behind the IPCC report. “Without 
immediate and deep emissions reductions 
across all sectors, it will be impossible.”

The report states greenhouse gas 
emissions must peak by 2025, and be  
nearly halved this decade to give the  
world a chance of limiting future heating  
to no more than 1.5 degrees Celsius above 
pre-industrial levels.

Unless immediate policy change and 
action happens, temperatures could soar  
to beyond three degrees Celsius, with 
catastrophic consequences for the planet. 
But in an ominous prediction, leading 
international climate scientists say the 
world is failing to make the necessary 

cost-effectively long into the future.
“The Clean Energy Council is advocating 

for an electricity grid powered by 100 per 
cent renewable energy by 2030 to deliver 
emissions reductions of 44.5 per cent based 
on 2005 levels. This isn’t an ambitious or 
difficult target, it’s the low-hanging fruit 
and should be an absolute priority for the 
next Federal Government [post-election].”

Thornton says the Federal Government 
should be doing everything in its power to 
facilitate private investment in renewable 
energy in Australia.

“Continued policy uncertainty combined 
with challenges associated with connecting 
renewable energy projects to the grid has 
stunted the pipeline for new large-scale 
renewable energy projects, with the level  
of financial commitments falling by more 
than 17 per cent from $4.5 billion in 2020  
to $3.7 billion in 2021,” he says.

“Renewable energy now accounts for  
32.5 per cent of Australia’s electricity  
– a figure that’s almost doubled since 2017 
– but now is the time to accelerate clean 
energy investment with the clock ticking  
for the fossil fuel industry. It is critical  
that industry, government, unions and 
communities work together to manage  
this inevitable transition so people and  
their communities aren’t left behind.” 

changes, and it is “almost inevitable” 
temperatures will rise above the 1.5 degrees 
Celsius level where the effects of climate 
change will become irreversible.

“Some government and business leaders 
are saying one thing, but doing another,” 
says UN secretary general Antonio 
Guterres. “Simply put, they are lying,  
and the results will be catastrophic.”

The US special presidential envoy for 
climate, John Kerry, calls the IPCC report 
“a defining moment for our planet”.

“The report tells us we are currently 
falling short in our battle to avoid the worst 
consequences of the climate crisis and 
mobilise the urgent global action needed,” 
he says. “But the report also tells us we  
have the tools we need to reach our goals, 
cut greenhouse gas emissions in half by  
2030, reach net-zero by 2050, and secure  
a healthier, cleaner planet.”

The report makes it clear the way to 
contain global warming to 1.5 degrees 
Celsius is through the massive deployment 
of wind, solar and energy storage.

“Renewable energy has been doing the 
lion’s share of reducing greenhouse gas 
emissions in Australia,” says Clean Energy 
Council chief executive Kane Thornton.  
“It is proven technology with enormous 
potential to reduce carbon efficiently and 

The Intergovernmental  

Panel on Climate Change  

has released its latest  

damning report, and  

it presents a defining  

moment for planet Earth. 

By Gavin Dennett

“Now or never”: IPCC report 
on climate change action
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T
he shift to renewable energy is well 
and truly underway around the world. 
Steady improvements in efficiency  

– using less energy – will offset the amount 
of generation that needs to be built, but not 
by much. Governments have set targets to 
achieve net-zero emissions a decade or two 
in the future, which is their way of drawing 
a line in the sand.

But what will it take to pull it off?

that’s when the market works out for itself 
when things will be built.

“The problem we’ve got with the energy 
transition is we don’t have the opportunity 
to delay it or be late,” says Turner.

For governments to hit their renewable 
energy and emissions targets, new capacity 
must be completed on time. That may mean 
enduring the complexities of delivering 
during a peak in construction, or bringing 
forward plans to beat the rush.

Turner says constraints will be felt  
at all levels, from raw materials and 
manufacturing, to demand for skilled 
workers.

“Because everybody is trying to do it at 
the same time – every country in the world 

“If you look at how infrastructure gets 
built around the world, typically you don’t 
try to build everything at the same time,” 
Partners in Performance head of Europe 
Guy Turner tells EcoGeneration.

If everything looks as though it’s going  
to happen around the same time, the cost  
of materials and labour will increase 
dramatically and force plans to be revised. 
When supply won’t flex to meet demand, P
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For the private sector to deliver the huge pipeline of new generation 

required to decarbonise economies, governments need to step in now 

to start some serious project management. 

By Jeremy Chunn

Time ticking for government 
action in net-zero deadline
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make the required volume of towers.
But Turner adds it gets even tighter than 

that when it comes to the raw materials 
that are harder to source. The Netherlands 
accounts for about 0.1 per cent of global 
GDP, but needs around 25 per cent total 
volume of a certain rare earth element to 
make its energy transition happen.

“If you’re the UK Government and you 
want to be absolutely sure the contractors 
can fulfi ll your commitment to go net zero, 
you’d better make sure copper is available 
and that manufacturing capability is 
available sooner rather than later,” he says.

“If we leave it to the private sector, they 
will start motivating this in about fi ve to 
seven years’ time, and do it exactly at the 
same time. That’s not going to work.”

If the private sector delays, as is its 
natural tendency, supply chains will lock up. 
Before that can happen, governments 
around the world should estimate their 
demand for materials, manufacturing and 
installation, with an eye on what other 
governments are planning.

“[It is about asking] what do I have to 
force to get into place so that when I want 
all of this built, I will have materials, 
manufacturing and installation capacity 
available,” says Turner, who speaks to 
EcoGeneration fresh from presenting at 
a Committee for Economic Development 
of Australia conference which posed the 
question: Is Australia’s big infrastructure 
build delivering value?

“The UK Government should probably 
go out and buy a cable manufacturing 
company,” he says. “Not only has it got 
to put in that transmission, it also has to 
distribute all of that electricity to houses.”

Without this level of business-
government coordination to ensure 
the private sector has all it needs when 

the green light fl ashes, Turner says “it will 
be four to six years late, and we don’t have 
that time”.

Uncomplicated leadership by government 
is a beautiful idea, but in Australia there is 
the wee problem of a resistant Federal 
Government watching over states and 
territories that are variously eager to pitch 
out coal, or are still sitting on the fence.

But Turner says even the states that are 
most ambitious to replace polluting energy 
generation with clean alternatives might 
still fi nd themselves unprepared.

“When you scratch the surface, the 
industry required to supply the private 
construction [of new generation in the major 
Australian states] is not going to be ready in 
time,” he says.

Government needs to engage itself to 
fi nd ways to protect the supply chain and 
collaborate with the private sector. The 
private sector loves certainty, and global 
governments’ plans for renewables are 
looking very certain indeed.

For the Australian states with renewable 
energy zones to build, the opportunity is in 
talking to industry and conjuring incentives 
to ensure everything is built on time. 
However, there will have to be a federal 
ringmaster because “we do not want the 
states competing against each other,” 
says Turner.

“There are prizes to be had for 
collaborating,” he adds.

To not approach the task in a coordinated 
way and with collaborative spirit is to 
almost wish for a burst of mayhem, 
where everyone wants the same thing 
at the same time.

“If you leave it all to the end, you’re going 
to have fi ve times as much work being done 
in one-fi fth of the time, and it won’t 
happen,” says Turner. “It will be late.” 

Demand for offshore wind energy 
is set to take off in the coming years 

“Because every country in 
the world is trying to do it 
at the same time, we’re 
going to get a huge peak 
of critical items.”

Guy Turner, Partners in Performance

– we’re going to get a huge peak of critical 
items,” he says.

For example, take the UK, where 10GW 
of wind has been connected to the grid. 
However, to meet the government’s energy 
plan, a further 35GW of wind is required 
within 12 years. At the same time, the grid 
needs to be expanded with enough copper 
cable of the equivalent to reach from Perth, 
in Scotland, to Perth, Western Australia, 
and one-third of the way back.

Sure, there’ll be a big order for copper 
coming up, but Turner says there are only 
four vessels capable of erecting o� shore 
wind towers suitable for the task in the UK. 
On top of that, there are only two plants 
capable of bending the steel required to 
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T
he CSIRO has released a roadmap 
highlighting the research required  
to support Australia’s transition to  

a stable, secure and affordable national 
electricity system.

Australia’s national science agency is part 
of the Global Power System Transformation 
(G-PST) Consortium that was formed  
in 2021 with the goal to “dramatically 
accelerate the transition to low-emission 
and low-cost, secure and reliable power 
systems, contributing to less than 50 per 
cent emission reductions during the next  
10 years, with $2 billion of government and 
donor support for technical, market and 
workforce solutions that unlock $10 trillion-
plus of private sector investment”. 

The consortium is led by the US and UK, 
and is focusing on solving the most pressing 
challenges to accelerate the decarbonisation 
of the world’s electricity system. CSIRO  
and the Australian Energy Market Operator 
(AEMO) are the consortium’s Australian 
representatives. Working in unison, the two 
agencies have collaborated with Australian 
and international universities and research 
institutions to help formulate the roadmap, 
identifying nine priority areas:
• Inverter design: Development of 

capabilities, services, design 
methodologies and standards for  
inverter-based resources (IBR) to  
ensure power system reliability.

• Stability tools and methods: New tools 
and methods to ensure reliability,  
security and stability in power systems, 
with more IBR and traditional 
synchronous machines being phased out.

• Control room of the future: Development 
of new technologies and approaches for 
enhanced real-time visibility and analysis  
in power system operator control rooms.

Dr John Ward says the roadmap could help 
forge a clear pathway to the integration of 
low-emissions electricity.

“Across the energy system, we are  
seeing a significant increase in renewable-
generated electricity combined with an 
increase in electricity requirements in 
transport, buildings, manufacturing and 
mining,” he says.

“The cost of renewable energy is no longer 
the challenge – integrating renewable 
energy securely and efficiently into our 
electricity systems, and ensuring we have 
the right operational tools and capabilities 
in place is what we need to solve.

“Australia has some of the world’s highest 
levels of rooftop solar, which means this 
integration challenge extends throughout 
our electricity system, from the largest 
generators to integrating distributed energy 
resources – such as solar and electric 
vehicles – into homes and businesses.”

The roadmap targets areas that will 
ensure ongoing energy security and 
reliability for Australian consumers,  
and efficient and effective investment  
in infrastructure.

“The role of research throughout this 
transition is vitally important, and Australia 
has the opportunity to lead the charge,”  
says Dr Ward. 

• Planning: New planning metrics, methods 
and tools to capture the characteristics 
and influence of a changing resource mix.

• Restoration and “black starting”: Creating 
new procedures for “black starting” 
(repowering after a blackout) and 
restoring a power system with high  
or 100 per cent IBR penetration.

• Services: Quantifying the technical 
service requirements of future power 
systems to maintain the supply-demand 
balance at least cost with high penetration 
of renewables.

• Architecture: Identifying appropriate 
future power system architectures for 
coordinating new technology capability, 
regulatory approaches, market design and 
the distribution/transmission interface in 
a highly distributed, variable renewable 
energy-based system to support an 
orderly power system transition.

• Distributed energy resources (DER): 
Investigating the challenges and 
opportunities from high levels of DER  
to make power system control and 
operation more effective.

• DER and stability: Modelling and analysis 
of DER responses to ensure system 
operators can maintain power system 
security under high DER penetration.

CSIRO energy systems research director  

Australia’s national science 

agency and innovation catalyst 

has revealed its priorities for the 

nation’s clean energy transition.   

By Greg King-Evans

CSIRO’s roadmap for 
renewables
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Small in size,
bigger on power
Maximum Power Output

UP to 425W+
Maximum Module Efficiency

UP to 21.9%

www.trinasolar.com

Ultra-low degradation
1% 1st year degradation,  
0.4% annual power attenuation

More reliable dual glass design
Anti crack, high fire class A+C, high reliability 
for all climates and coastal installations

Suitable for rooftops
Compatible with diverse installation methods and 
light weight for easy handling

Cutting-edge technologies
Trina’s exclusive 210mm diameter solar cells, multi-
busbar, non-destructive cutting and high-density packing

High compatibility
Compatible with a wide range of mainstream inverters

For more information & videos
Join our upcoming live webinar or watch  
the previous webinar in APAC region.
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ENERGY TRANSITION

U
ntil recently, the words heavy 
industry and solar power never 
would have been uttered together, 

but from our vantage point at Array 
Technologies, as a solar tracker 
manufacturer, we’re witnessing a sea 
change with the mining and metals sector 
switching in earnest away from fossil fuels 
to renewable energy for their operations.

This change is vital to overhaul global 
energy production and storage, especially 
because solar panels, wind turbines  
and batteries rely on the production of 
critical minerals.

The growth in renewables and attendant 
drop in costs during the past decade means 
mega solar projects are now feasible for 
power uses with extreme demand, such  
as mining. Some new solar projects are  
now sized in gigawatts, making 
decarbonisation a reality for many  
hard-to-abate sectors.

Just as Australia is rich with minerals 
vital to the global economy, the nation  
is also rich with renewable resources to  

in India, which came online in 2021 with 
2.25GW of capacity.

Providing onsite solar power for energy-
intensive operations such as mining would 
have been unthinkable in the not-too-
distant past. Now, solar power is replacing 
diesel-fuelled power at mines in Australia. 
This trend eliminates greenhouse gas 
emissions onsite and the need to transport 
fuel long distances to remote sites, where 
mines are typically located.

Reducing transportation and operational 
emissions in the mining sector is a key 
objective of global climate action,  
especially because mining provides 
resources for the energy transition, such  
as critical minerals used in battery storage. 
Australian mines produce lithium, cobalt 
and other critical minerals.

HURDLES REMAIN, BUT SOLUTIONS 
ABOUND
While big progress is being made, it doesn’t 
mean serving the mining sector with  
solar energy is not without challenges.  
The remote locations of mine sites present 
extreme weather conditions, including 
swings from high to low temperatures, 
strong winds and even cyclones.

Additionally, the panels are very large in 
solar arrays that provide gigawatts of power. 
To address this, Array Technologies has 

power mines: solar (7GW), wind (16GW) 
and hydropower (7.8GW).

Australia is the veritable Saudi Arabia  
of renewable power, and it’s never been 
more exciting to be in the solar power 
industry here as lower costs are propelling 
the energy transition. In the past, solar 
power was considered too expensive  
for baseload generation and more of  
a nice-to-have option.

It’s now cost competitive or cheaper  
than other forms of power generation,  
and an environmentally friendly alternative 
to the continued reliance on fossil fuels. 
This is especially true for onsite power 
requirements of heavy industries.

We recall how impressive it was back in 
the mid-2000s when the then two largest 
solar power projects in the US came online: 
the US Air Force’s Nellis Solar Power Plant 
in Nevada, with nearly 15MW of capacity, 
and the Alamosa Photovoltaic Power Plant 
in Colorado, with 7.7MW of capacity. 
Contrast those now relatively small projects 
with the magnitude of the Bhadla Solar Park 

Using solar energy to power mining in Australia was once a pipedream, 

but now the transition from fossil fuels to renewables in the sector is 

well and truly underway. 

By Michael Corio and Aaron Zadeh from Array Technologies

Mining the solar expansion
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ENERGY TRANSITION

designed clamps for single-axis trackers  
to handle increased weight and ensure  
wind resistance.

Given mines are often located off the  
grid, battery storage is also a requirement. 
The parallel advances in solar and battery 
technologies enable a shift for mining  
from diesel power to renewable electricity.

At Array Technologies, we’ve gained 
experience during the past 30 years in 
figuring out how to install solar trackers  
in a variety of weather conditions, terrains 
and soil conditions – whether rocky or soft 
clay – and we’re up to the job of engineering 
for sites far from transmission systems.

The Array Tech Research Center, in the 
sunny US Southwest, seeks to continuously 
improve upon and create new designs. The 
Array DuraTrack HZ v3 single-axis tracker 
rotates throughout the day to align solar 
panels at the optimal angle for maximum 
power production at any given time.

LOWER PV COSTS
Utility-scale solar is becoming economically 
advantaged, as evidenced by the widespread 
adoption across commercial and industrial 
sectors, including an increasing number of 
corporate power purchase agreements, and 
even the advent of solar-powered steel mills.

Most of the cost decline in utility-scale 
solar projects is attributed to the precipitous 
drop in solar module prices. In a recent 
report on PV systems costs, the US National 
Renewable Energy Laboratory (NREL) 
estimates module prices fell 85 per cent 
during the past decade. The current cost  
of a utility-scale PV system is about $1/watt, 
compared to $2.50/watt for the module cost 
alone a decade ago, according to NREL.

The cost of utility-scale solar 
photovoltaics in Australia is lower than  
in the US, at US$1.061 and US$1.101, 
respectively, as of 2020, according to 
Statista.

GLOBAL REACH
Outside of Australia, Array Technologies 
sees similar trends through its sales and 
operations in Africa, Asia, Europe and the 
US, where the company is headquartered. 
We’ve grown to serve more than 1000 solar 
power projects worldwide.

The renewable energy transition is finally 
in full swing and we expect solar power to 
remain at the forefront of this megatrend for 
the next century. The transformation of 
energy is now a steady multigenerational 
movement. 

“Solar power is replacing diesel-fuelled power  
at mines. This trend eliminates greenhouse gas 
emissions onsite and the need to transport fuel.”

Visit us online today!

VISIT US TODAY AT ECOGENERATION.COM.AU

Head to the EcoGeneration website for the latest information, 
news and events from the renewables industry. 

You can download our 
booklets and materials for 
free, including the 2022 

wind and solar maps.
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WESTERN AUSTRALIA

1 Byford Solar Project 
30

2 Merredin Solar 
132

3 Greenough Solar Farm Stage 2 30

4 Koodaideri Solar Farm 
34

5 Chichester Solar Farm 
71

6 Pilbara generation project 
150

SOUTH AUSTRALIA

7 Cultana Solar Project 
280

8 Bungala Two Solar Farm 
138

9 Bungala One Solar Farm 
138

10 Tailem Bend Solar Project 1, Units 1-54 127

11 Port Augusta Energy Park Solar Stage 1 110

12 Snowtown North Solar Farm 
44

NORTHERN TERRITORY

13 Katherine Solar Power Station 34

QUEENSLAND

14 Western Downs Green Power Hub 460

15 Rodds Bay Solar Farm 
300

16 Woolooga Solar Farm 
214

17 Edenvale Solar Park 
204

18 Blue Grass Solar Farm 
200

19 Daydream Solar Farm 
181

20 Columboola Solar Farm 
162

21 Sun Metals Solar Farm 
151

22 Ross River Solar Farm, Units 1-64 148

23 Gangarri Solar Farm 
144

24 Darling Downs Solar Farm, Units 1-44 138

25 Yarranlea Solar Farm 
134

26 Haughton Solar Farm 
131

27 Clare Solar Farm 
128

28 Lilyvale Solar Farm 
126

29 Moura Solar Farm 
110

30 Susan River Solar Farm 
96

31 Emerald Solar Park 
90

32 Clermont Solar Farm 
89

33 Rugby Run Solar Farm 
85

34 Warwick Solar Farm 1 
 78

35 Childers Solar Farm 
75

36 Oakey 2 Solar Farm 
70

37 Whitsunday Solar Farm 
69

38 Hamilton Solar Farm 
69

39 Kidston Solar Project 
63

40 Hayman Solar Farm 
60

41 Collinsville Solar PV Power Station 59

42 Mica Creek Solar Farm- Stage 1 44

43 Maryrorough Solar Farm 
35

44 Middlemount Solar Farm 
34

NEW SOUTH WALES

45 New England Solar Farm - Stage 1 400

46 Darlington Point Solar Farm, Units 1-108 333

47 Limondale Solar Farm 1 
306

48 Sunraysia Solar Farm 
255

49 Wellington Solar Farm 
200

50 Suntop Solar Farm 
191

51 Avonlie Solar Project 
190

52 Coleambally Solar Farm 
189

53 Finley Solar Farm
175

54 Gunnedah Solar Farm, Units 1-90 154

55 Nevertire Solar Farm 
132

56 Bomen Solar Farm 
122

57 Hillston Solar Farm 
120

58 Metz Solar Farm 
115

59 Beryl Solar Farm 
111

60 Sebastopol Solar Farm 
111

61 West Wyalong Solar Farm 
107

62 Nyngan Solar Plant 
102

63 Goonumbla Solar Farm 
89

64 Parkes Solar Farm 
66

65 Vales Point Solar Farm 
62

66 Jemalong Solar Project  
61

67 Moree Solar Farm 
56

68 Manildra solar Farm 
56

69 Broken Hill Solar Plant 
53

70 Limondale Sun Farm 2 
43

71 Wagga Wagga North Solar Farm  40

72 Corowa Solar Farm, Units 1-22 39
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39

74 Molong Solar Farm 
39

75 Griffith Solar Farm 
35

VICTORIA
76 Kiamal Solar Farm 

256

77 Glenrowan West Solar Farm 149

78 Numurkah Solar Farm 
122

79 Karadoc Solar Farm 
112

80 Bannerton Solar Park 
110

81 Wemen Solar Farm, Units 1-39 110

82 Yatpool Solar Farm 
106

83 Winton Solar Farm 
100

84 Carwarp Solar Farm 
100

85 Gannawarra Solar Farm 
60

86 Cohuna Solar Farm 
34

Solar Map of
Australia 2022

This map shows locations of solar plants greater than 30MW that are operating, committed

or deemed by the Clean Energy Regulator to be probable projects as of February 2022.

Data courtesy of the Clean Energy Regulator and Australian Photovoltaic Institute.
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Visit ecogeneration.com.au for the latest news on Australian clean energy projects.
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Nevertire Solar Farm, New South Wales

Merredin Solar, Western Australia

Solar farm renewable energy servicing Townsville, Queensland
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Michael Corio (left), director,  
Array Technologies Asia-Pacific.
Aaron Zadeh (right), director of 
business development, Array 
Technologies Australia/New Zealand.
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WOMEN IN RENEWABLESWOMEN IN RENEWABLES

WomenWomen
in renewables
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Bridgette Peake
Electrical apprentice, 
Greenwood Solutions

Solar panel installation on industrial 
rooftops is a long way from the 

grind of the music industry, but for 
Bridgette Peake, that is her career 
transition. Swapping working with 
musicians and artists for a four-year 
electrical apprenticeship with Greenwood 
Solutions in Melbourne, Victoria, she is 
embracing her new vocation and making 
a di� erence in the renewables space.

Realising she wanted to work with her 
hands and sync her ideologies about helping 
to solve climate change, a career in clean 
energy came calling and Peake hasn’t 
looked back. Despite having no formal 
experience in a trade, Greenwood Solutions 
saw her potential and o� ered the role.

“I fi rst studied my degree in Melbourne, 
in entertainment management, which is 
more the business side of the music 
industry,” she says. “I was working with 
record labels and bands – very di� erent to 
what I’m doing now. I was working all 
hours, 24/7, and it was not fulfi lling so 
I left the industry and worked in hospitality 
for a while.

“What I learnt in the music industry 
was that I don’t like being inside all day, 
and I want to work as part of something 
with tangible progress. I like working with 
my hands and I love maths so in 2021, 
at age 25, I started as a mature-age 
electrical apprentice.

“I wasn’t going into it skilled, but 
once I interviewed with Greenwood, it 
was obvious the renewables sector was 
something I was going to be interested in 
with it changing so quickly and all the new 
technology. It is high-energy and keeps 

In the first instalment of a new series, 
EcoGeneration shines a spotlight 
on women in renewables who are 
championing diversity in the clean 
energy industry.
By Gavin Dennett

Bridgette Peake 
is a second-year 
electrical apprentice at 
Greenwood Solutions
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my brain occupied as much as my hands.”
Since commencing her role and swapping 

late nights with bands for early starts on the 
job, Peake has enjoyed a complete lifestyle 
switch and embraced her career in solar 
installation.

“I was never someone who would wake 
up at 5.30am, but this job has changed my 
life,” she says. “I prioritise my body and 
health a lot more as it’s so important to  
my work. 

“Seeing the sun rise every morning and 
being on roofs that allow you to see for 
kilometres has really grounded me, and 
made me physically and mentally much 
happier and healthier.”

Despite being a beginner in the industry, 
joining an understanding and supportive 
team at Greenwood Solutions made  
Peake’s transition smoother, particularly  
in a traditionally male-dominated field.

“I was never someone 
who would wake up at 
5.30am, but this job  
has changed my life.”
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Bridgette Peake says seeing the sun rise while  
working on rooftops installing solar makes her 
mentally and physically healthier.
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opportunities. You don’t have to be lifting 
panels or in electrical. 

“The exciting thing about working in 
renewable energy is you’re doing the best 
for the world around us. It’s exciting seeing 
how the industry is growing on such 
a macro level. It’s motivating to see the rise 
of commercial renewable energy, and how 
big corporations are spending enormous 
budgets trying to right the wrongs of 
the past.

“This job allows me to fi ght for what 
I believe in. Working in renewables 
means I don’t have to compromise that to 
have a fulfi lling job.

“My advice to women considering 
a career in renewables is fi nd other women 
who are doing it, on platforms such as social 
media. One thing that is often overlooked is 
having female mentors, especially in a male-
dominated environment where it might be 
intimidating to enter for women. When you 
see other women doing it, it’s encouraging 
to see yourself in their shoes.

“And fi nally, be yourself. Don’t change 
who you are to fi t the environment. The 
notion you have to become one of the guys 
– it’s not really like that anymore.”

Follow Bridgette Peake and Greenwood 
Solutions on Instagram: @noturavgsparky 
and @greenwoodsolutions

“I had some growing pains in terms of 
my physical capacity, but you pick it up so 
quickly once you are working onsite,” she 
says. “I was lucky I had a team around me 
that could recognise people are at di� erent 
levels of experience.

“It took me a while before I could carry 
solar panels as they are upwards of 20kg 
to 25kg, but being in a team of people who 
don’t look down on you really helped. 
This is the type of environment we need 
to foster for women in the industry.”

Having now worked as an electrical 
apprentice for 18 months, Peake is keen to 
encourage other women into similar roles 
and not be dissuaded by the physical load 
of installing solar panels.

“Now I can keep up with everyone, but it 
takes time to get there,” she says. “It’s been 
incredible watching my body change from 
doing physical work. For a lot of women, the 
idea of this kind of work being too hard 
physically is more di�  cult than the work 
itself. I had a strong urge to do it but that 

“It’s very important to speak to as many women 
as I can because trades and renewables can only 
benefit from more women in the industry.”

Bridgette Peake hopes to 
encourage more women 
into the renewables industry

might not be the case for everyone.
“It’s very important to speak to as 

many women as I can because trades and 
renewables can only benefi t from more 
women in the industry. There is a fear of 
the unknown, and not enough people talk 
to women about trades and the realities of 
the job. That could be discouraging some 
women who may think the physical work 
will damage their bodies, which is a huge 
misconception. Solar is defi nitely more 
physical than other electrical jobs, but it 
is defi nitely do-able, and I’m way healthier 
in this job.”

Being ingrained in the renewables 
industry and playing a role in helping to 
save the planet certainly helps Peake rise 
and shine in the morning during the chilly 
Melbourne winters.

“I’m quite a political person and I care 
about my community and environment,” 
she says. “My dream is to get heaps done in 
renewables and get many women involved. 
It’s such a fast-growing sector with so many 
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When Ruby Heard was a teenager, she 
only had eyes on one career. Upon 

leaving school, she set out on her path  
to be an engineer. With a passion for  
the environment, a future vocation in 
renewable energy came calling and she 
hasn’t looked back.

“I was lucky to know what I wanted to do 
when I was 16,” the electrical engineer, 

“I went to Victoria University, and in 2007 
there was only one class they offered on 
renewable energy. They actually took it 
away as there wasn’t enough interest, which 
demonstrated how wrong they were about 
the future of energy.”

After graduating in 2010, Heard began 
working for Arup but at the time the 
company wasn’t significantly involved in 
renewables, and it was largely unfulfilling 
work in building services. That was until  
an opportunity arose to relocate to the US  
in 2015.

“I got sent to San Francisco where  
I specialised in complex solar arrays, and 
did a lot of work for Google, which had some 
really complicated building-integrated PV,” 
she says. “I then moved on to continue my 
passion for renewables and volunteered for 
Engineers Without Borders for six months 
in Ethiopia to design and install solar  
minigrids. That was the best experience  
of my life.

“From there I had to figure out how  
I could do something like that and make it 
sustainable as a career. I started Alinga 
Energy Consulting and came back to 
Australia to work with Indigenous 
communities delivering energy projects.”

Having set up her own business, Heard 
has enjoyed the independence to pursue  
the projects she’s passionate about, with 
community-focused initiatives now 

“I started Alinga Energy Consulting to deliver 
energy projects to Indigenous communities.”

Ruby Heard is passionate  
about community projects  
with her company, Alinga 
Energy Consulting

Ruby Heard was named Young Professional Engineer of the Year at the 2019 Engineers Australia Awards. P
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energy consultant and founder of Alinga 
Energy Consulting tells EcoGeneration.  
“I wanted to become involved in recycling 
because as a kid it’s the main way you can 
contribute to the environment. Because 
recycling plants use a lot of energy and  
I was aware we created most of our energy 
from fossil fuels, I decided on electrical 
engineering so I could pursue renewables.

Ruby Heard | Electrical engineer and energy consultant,  
Alinga Energy Consulting
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comprising the bulk of her work.
“It’s the biggest focus of my business,” 

she says. “Initially, I was doing other 
commercial work to support the pro-bono 
side of things and low-paying community 
jobs, but I’m increasingly being pulled into 
doing more community-focused work 
through the First Nations Clean Energy 
Network.

“I’ve hit many of the goals I set for my 
business – such as fl exibility and pro-bono 
work – and being able to contribute to other 
initiatives such as RAP [Reconciliation 
Action Plans] committees and steering 
committees has opened plenty of doors.

“[Fulfi lling social conscience] is 
everything to me. I thought just being in 
the renewable energy industry was going 
to be that fulfi lment piece, but working for 
companies such as Google, it hit home that 
it wasn’t enough. I really needed to work 
directly with people and not just big 
organisations.”

Aurore Pont | Operations 
manager, Clenergy Australia, and 
co-chair, Clean Energy Council’s 
Equity, Inclusion and Diversity 
Working Group

Having moved from France to Australia 
in 2008, Aurore Pont fell into the 

renewables space by chance rather than 
through a planned career pathway. 
However, since becoming entrenched in the 
industry, there has been no turning back for 
the operations manager at solar supplier 
Clenergy Australia in Melbourne, Victoria.

“My partner at the time was a solar 
installer and he heard about a job 
opportunity at [construction engineering 
company] Service Stream which was 
installing residential solar systems for 
Origin Energy,” Pont tells EcoGeneration. 

“On my fi rst day I had no idea it was going 
to be the start of more than a decade of work 
in the industry. Six months after starting, 
a position opened up at Clenergy and I’ve 
been here more than 10 years.”

Through a variety of positions across 
all layers of the organisation, Pont boasts 
a wealth of experience in her current role 
for a company that started small in Australia 
but has enjoyed rapid growth.

“I have worked through all the 
uncertainty of various federal and state 
policies, but at Clenergy we foster an 
environment that is not a� ected by outside 
noise,” she says. “Renewables has gone from 

I felt restless at the time and one day I saw 
a women-in-renewables initiative. Armed 
with a lot of courage, I attended my fi rst 
event and it was amazing. I was inspired by 
people’s kindness, and many of them had 
the same doubts and questions as me. 
I’ve since attended more events and am 
happy to see new groups being created, 
such as Australian Women in Solar Energy.”

The Equity, Inclusion and Diversity 
Working Group has three aims: to analyse 
the current level of diversity in the clean 
energy industry; to highlight exemplary 
practices; and identify target areas to 
increase diversity.

“In some ways, renewables is a victim of 
its success, with a current shortage of 
skills,” says Pont. “There is so much left to 
do and not enough people to do it so women 
have such an important role to play through 
the value chain.” 

an alternative form of energy to the 
mainstream. Its technology used to be 
very di�  cult and expensive, but now it has 
spread everywhere, is cost e� ective, and 
the industry stands on its own two feet.”

Pont draws on all her expertise at 
Clenergy and in the broader renewables 
sector to deliver an inclusiveness roadmap 
as co-chair of the Clean Energy Council’s 
Equity, Inclusion and Diversity Working 
Group, including playing a key role in recent 
diversity report, “Empowering Everyone”.

“In 2017, Clenergy had four per cent of 
sta�  who identifi ed as women,” she says. 
“The organisation’s management has always 
been really supportive and celebrates our 
multicultural diversity. We have 80 per cent 
of us who were born overseas, and we speak 
16 di� erent languages. Multiculturism and 
diversity is at the company’s core.

“The gender divide wasn’t intentional, but 

“There is so much left to do and not enough 
people to do it so women have such an important 
role to play through the value chain.”

Aurore Pont has 
spent more than 
10 years working for 
Clenergy Australia
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A
cross two days in July, the 
anticipated Energy Next exhibition 
in Sydney will showcase the latest 

clean energy innovation and technologies, 
and connect thought leaders, businesses and 
organisations to explore Australia’s clean 
energy future.

The free event will be held in conjunction 
with the Clean Energy Council’s Australian 
Clean Energy Summit at the International 
Convention Centre (ICC Sydney) on 19-20 
July, 2022. The addition of Energy Next to 
the Australian Clean Energy Summit will 
form the most comprehensive renewables 
event in NSW, generating conversations  
and connections to improve Australia’s 
clean energy generation and adoption.

“The combination of Energy Next with 
the Australian Clean Energy Summit offers 
significant added value by giving attendees 
first-hand exposure to the technologies and 
innovations driving Australia’s clean energy 

about the latest developments.  
We’re proud to be partnering with  
the Clean Energy Council to deliver  
an event that can help build the future  
of NSW’s clean energy industry.”

The Energy Next exhibition will feature 
the latest renewable energy and energy 
management technologies and solutions 
from leading suppliers, from solar PV and 
energy storage, to EV charging stations  
and energy monitoring software.

The event will also host the Clean Energy 
Council’s Solar Masterclass, a one-stop shop 
for solar installers to get expert advice  
on the big design and installation issues  
facing the industry, including talks  
on safety and compliance, and metrics. 
Installers and designers will also be able  
to earn CPD points and hear the latest 
updates on standards and compliance issues.

Visitors to Energy Next will enjoy free 
access to sessions and workshops with 
expert speakers. The program will focus  
on three key themes:
• Technology: Products, innovations and 

new clean energy sources set to change 
how we generate and use power.

• The future energy mix: What our energy 
mix looks like today and how we’re 
making progress in shifting towards  
a low-carbon energy system.

• Research and development: The impetus 
to drive forward renewable energy 
projects and initiatives.

An extensive range of topics will be covered 
in the technical sessions, including 
hydrogen energy, electric vehicles, battery 
storage and digital transformation.

Energy Next is proudly supported by the 
NSW Government. Its support coincides 
with the state’s Electricity Infrastructure 
Roadmap, and $750 million Net Zero 
Industry and Innovation Program, 
demonstrating its commitment to 
Australia’s clean energy transition. 

Energy Next will be held on 19-20 July, 2022, 

at ICC Sydney. To access the program and for 

free registration, visit energynext.com.au

transition,” says Clean Energy Council  
chief executive Kane Thornton.

“It will also help to increase collaboration 
across the industry, giving technology 
suppliers the opportunity to create 
connections and explore opportunities with 
the industry’s most senior executives and 
decision makers. The Clean Energy Council 
is delighted to welcome Energy Next to the 
Australian Clean Energy Summit and is 
looking forward to a fantastic event in July.”

Energy Next is organised by Reed 
Exhibitions, the same team behind  
All-Energy Australia, the largest  
renewable energy event in Australia.  
During the two-day event, Energy Next  
will deliver workshops and networking 
opportunities for people working in the 
clean energy industry.

“With NSW’s exciting plans to shift to 
renewables, Energy Next’s inaugural edition 
arrives on the industry’s calendar at an 
important time, and it is well positioned  
to cater to the NSW clean energy market,” 
says Robby Clark, portfolio director at 
Energy Next.

“The event is set to be the destination  
in NSW for the industry to connect with 
suppliers face-to-face, collaborate with 
peers, and learn from industry experts 

The Energy Next exhibition on 

19-20 July will open the window 

to a future of clean energy 

innovation and technology  

in Australia.

Clean energy innovation 
showcase coming to Sydney
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CLEAN ENERGY EXECUTIVE PROGRAM

D
eakin University’s Waurn Ponds 
Estate in Geelong, Victoria, is set  
to host the inaugural Clean Energy 

Executive Program, where the renewable 
energy industry’s high performers will  
come together for six days of networking, 
presentations and professional and  
personal development. 

Held from 24-29 July, 2022, and 
presented by the Clean Energy Management 
Institute, in conjunction with Streamwise 
Learning, the event aims to enhance 
leadership skills for people in the clean 
energy supply chain in Australia and  
New Zealand.

Holland; Mark Donaldson, managing 
director and founder, Accelerated;  
Claire Richards, head of industry, Enel X; 
Andrew Mears, CEO and founder, 
SwitchDin; Justine Jarvinen, CEO,  
UNSW Energy Institute, and chairman, 
Wattwatchers; and Dan Sturrock, 
investment director, Arena.

The Clean Energy Executive Program  
is limited to 42 participants, and managers 
and emerging talent across the supply  
chain, and from all segments of the clean 
energy industry, are invited to attend. 

The Clean Energy Executive Program will  

be held from 24-29 July, 2022, at Deakin 

University’s Waurn Ponds Estate in Geelong, 

Victoria. Visit streamwiselearning.com.au/

programs/clean-energy-executive-program

The forum will address how the 
renewables industry is coping with  
business model disruption, accelerating 
technology innovation and resilience, and 
engaging business insiders, executives  
and experienced teachers.

The program has been developed by 
Streamwise Learning founding director  
Dr Melinda Muth, who has run industry 
focused programs for more than 20 years. 
She specialises in leadership development, 
team effectiveness, emotional intelligence 
and managerial decision making.

The Clean Energy Executive Program’s 
faculty also includes founder John Huggart; 
Professor Tony Arnel, industry professor, 
Deakin University; Lex Dwyer, facilitator, 
Corporate Fitness Service; Phil Joynes, 
director, Streamwise Learning; and  
Lisa Smith from Minds at Work.

The key benefits of the program for 
participants are:
• To gain clarity of today’s key market 

movements and emerging issues.
• Build relevant insights and a robust skill 

set for evolving markets.
• Expand network with industry-leading 

peers throughout the supply chain.
• Use active learning projects to apply new 

innovation and problem-solving skills.
• Enhance leadership skills to help build 

high-performing teams.
• Investigate best practice for building 

rewarding relationships.
• Learn techniques to improve personal 

resilience and wellbeing.
• Access the latest industry thinking  

to maximise competitive edge.
• Optimise workplace for collaborative 

results and to build personal resilience.
• Establish mentoring opportunities.

Guest speakers at the program, which is  
a fully residential business school, include 
Jayne Whitney, chief strategy officer, John 

Leadership and networking will be in focus at the inaugural  

Clean Energy Executive Program in July.

“Gain clarity of today’s 
key market movements 
and emerging issues; 
access the latest 
industry thinking.”
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John Huggart, founder of the Clean Energy Executive 
Program.

Dr Melinda Muth from Streamwise Learning.

Professor Tony Arnel from Deakin University.

Professional development 
for people in renewables
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you’re using more steel. Also, once you 
get above about two metres in height, 
EPCs [engineering, procurement and 
construction] are working at height and 
they charge a premium, as well as there 
being more risk and di�  culty with 
maintenance during the life of the project.

“Once you increasingly raise the tracker, 
wind loads on it increase and may have some 
structural impact. But the NX Horizon-XTR 
allows you to follow the contour of the land 
so you can mitigate earthworks – in some 
cases, 90 per cent of earthworks is removed 
– and make it a safer and easier installation.”

With 3GW of projects utilising this 
Nextracker technology already completed 
worldwide, it is a game-changer for utility-
scale solar as the rapid expansion of o� -grid 
projects, such as in mining, is happening in 
remote corners of Australia.

A 
world of possibilities is opening 
for land that was once deemed 
o� -limits for utility-scale solar 

plants. Thanks to new technology 
from Australia’s leading solar tracker 
manufacturer, Nextracker, sloping and 
undulating terrain that was considered 
impractical and too expensive for 
commercial PV farms can now be utilised.

Nextracker has recently unveiled its 
NX Horizon-XTR terrain-following, 
single-axis tracker that is designed for 
use on sites with sloped, uneven and 
challenging topography. The company 
began deployment and testing of the tracker 
three years ago, working with customers 
who faced capital expense and construction 
challenges on hilly project sites.

Land with these characteristics has 
historically introduced more risk and cost 

Challenging topography is no longer a barrier for utility-scale solar 

with Nextracker unveiling its game-changing single-axis tracker.

By Gavin Dennett

New technology 
for all-terrain solar
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to projects, requiring signifi cant earthworks 
and longer foundation pile lengths. 
However, the NX Horizon-XTR’s terrain-
following capabilities can reduce grading, 
minimise steel costs and decrease project 
risk. It breaks the paradigm of the straight-
line row design constraint by conforming 
to existing ups and downs of north-south 
ground slope undulations so trackers can 
follow natural site contours and no longer 
require installation along a single plane.

“Historically, tracker rows needed to be 
built on a completely fl at plain, and if the 
ground is undulating you need earthworks 
to fl atten out the land, or use taller piers to 
counteract slopes in the ground surface,” 
Andrew Chino, sales director for Nextracker 
Australia, tells EcoGeneration.

“If the ground drops o� , you’d either be 
fi lling it or fl attening it, and with taller piers 
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“Following feedback from our EPC 
partners in the US, the development of this 
technology came about out of necessity as 
projects moved to increasingly complex 
sites,” says Chino. “In Australia, we have an 
Indigenous heritage site under construction 
in Victoria where minimal intervention was 
necessary. Undertaking this project without 
NX Horizon-XTR would be impossible.

“Another factor at remote sites is not only 
the cost of earthworks, but the expense to 
mobilise equipment. If it is a 5MW site that 
needs levelling, the cost is astronomical.”

In rural regions of Australia, where 
some utility-scale solar projects can be 
met with resistance from agricultural 
communities, there are wider ancillary 
benefi ts of the NX Horizon-XTR that 
may result in increased local acceptance.

“It is clear to see the benefi ts in terms of 

economics and preservation of land, but 
it also makes it easier for site owners to 
have conversations with council due 
to the reduced terrain impact of these 
developments,” says Chino. “Without 
the need for site earthworks, there are 
advantages with reduced erosion, dust 
mitigation, impact on waterways, and 
grass reseeding time for farmers who 
want to run their livestock on the land.

“It is opening possibilities for sites 
that would never have previously been 
considered. Renewable energy shouldn’t 
come at the cost of our environment, or 
be prohibited by cost. NX Horizon-XTR 
is a new frontier for solar developers to 
a� ordably build on sites that were once 
considered too expensive, while respecting 
the historical and environmental aspects 
of the land.” 

Xxxxx 
xxxxxxx 

xxxxxxx xxxx 
xxxx

Andrew Chino from Nextracker Australia says the 
NX Horizon-XTR is changing utility-scale solar.
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ENERGY PRICES

H
aving just emerged from the northern 
hemisphere winter, the UK is 
currently facing an energy dilemma 

with steeply rising power bills hitting 
consumers hard. On the back of the coldest 
months when domestic electricity bills  
are highest, some households are paying an 
extra £700 ($1245) per year to keep the 
lights on.

There are several reasons for the 
skyrocketing prices, but in a nutshell, bills 
are going up because the energy price cap  
– the maximum price suppliers can charge 

and the grid, but it’s something we need to 
move towards. It’s a sign of things to come 
as there is a delayed response in prices  
so if Australia doesn’t bring in proactive 
renewable policy early, it will hit hard  
here, too.

“The war in Ukraine is driving up energy 
prices everywhere – we have seen prices  
go through the roof in Australia, and we  
are seeing the wholesale price go up 
significantly – and looking at the futures 
price of energy in Australia, they have 
doubled. Consumers aren’t feeling that yet, 
but they will in the third quarter of this 
year. Many retailers are not able to operate 
on those margins with the wholesale price 
that high.

“Australia could be in for something very 
similar to the UK and if we don’t act now, 
the energy market is going to be in strife. 
Smaller retailers such as Smart Energy  
are offering competition in the market and 
offering renewables, and trying to promote 
carbon offset energy, but when major price 
changes in the wholesale market happen 
and the government doesn’t react in time, 
we’ll see smaller players pushed out.”

In the UK, some retailers recently  
went under as a result of the rising cost of 
wholesale power because they didn’t adjust 
the default market offer, which is the  
most you are allowed to charge a customer. 
Energy prices are going up across the  
board and it’s just the tip of the iceberg.

“What aids consumers is a competitive 
landscape and if smaller players get pushed 
out of the market, the competition gets 
pulled apart and the market gets dominated 
by the bigger retailers,” says Boyschau. 
“That’s when you get price gouging. We are 
hoping Australian regulators can take stock 
of what has happened in the UK recently 
and be proactive in their approach.”

households – is rising. There are several 
factors influencing this, including the 
ongoing war in Ukraine and the UK’s 
transition to renewables.

“What’s happening in the UK is  
a combination of things,” says Jasper 
Boyschau, chief operating officer at 
Australian solar energy company Smart 
Energy. “Europe is facing an energy crisis, 
but the UK leaving the EU hasn’t made 
things easier. Right now, with the war in 
Ukraine and sanctions on Russia, the global 
energy market is in a tough position. Russia 

is one of the biggest 
exporters of oil and 
gas in the world  
and there are 
constraints on 
supply of  
those energy 
commodities.”

A compounding 
factor is the world 
moving towards 
net-zero emissions, 
and as increasing 
numbers of fossil 
fuel plants close, it 
puts pressure on the 
price of energy and 
the grid in Europe.

“Many countries 
are taking this very 
seriously and 
Australia should be 
taking it far more 
seriously than we 
are,” Boyschau tells 
EcoGeneration. 
“The shutting down 
of fossil fuel 
generation adds 
pressure to prices 

Skyrocketing energy prices in the UK have led to recent protests and social unrest, and Australia should be 

heeding the warning before it’s too late with visionary government policy. 

By Gavin Dennett

The rising cost of energy: 
Learning lessons from abroad
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Jasper Boyschau, chief operating officer at solar energy company Smart Energy.
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Australia dragging the chain in its 
transition to renewables, thanks to a Federal 
Government seemingly in denial of the need 
for urgent action – note the spending 
reductions on climate change action in this 
year’s Federal Budget for proof – is only 
going to exacerbate bill shock when the 
inevitable rises come.

“We are all going to pay for the decision 
to stick with coal for this long and not 
transition to renewables sooner, or have 
really strong renewables policy in place,” 
says Boyschau. “As seen in the Federal 
Budget with the lack of support for EVs 
and basic requirements to move to 
a renewable society, the government 
is just not supporting it. 

“But the longer we put it o� , the more 
pain we will be in. We don’t want this to 
turn into a bloodbath so we need to stay 
ahead of the problem. It’s so frustrating 
in Australia as we have so much land and 
sun which is ripe for the taking, but we just 
need the right policy.”

Boyschau says a solar battery and EV 

scheme is needed in Australia, in the same 
way the solar rebate scheme has provided 
incentives for households to purchase PV 
panels for their rooftops.

“By 2050, something like 30 to 40 per cent 
of energy in Australia will be from 
distributed energy sources such as solar and 
battery systems,” he says. “Without the STC 
[small-scale technology certifi cate] rebate in 
Australia, we wouldn’t have the highest 
uptake of solar per capita in the world. 
Now we need to match that with a battery 
scheme to take advantage of all the excess 
solar being generated during the day. 
It would take pressure o�  the grid, reduce 
energy bills for consumers and put us 
in a great position globally as a leader in 
renewable technology.

“An electric vehicle battery is fi ve to 10 
times bigger than a home battery so EVs 
can support the grid at times of peak load. 
We are installing a lot of solar in Australia 
but without support for other initiatives we 
are not going to have the complete picture. 
We are in an amazing position in Australia 
where we could be leading the world in 
renewables, with some of the cheapest 
power in the world, if we play this right.

“We need as much storage as possible. 
By having solar and a battery solution, 
consumers are securing their energy future 
and not being impacted by world geopolitics, 
and the decisions of government and big 
energy retailers. Some of Australia’s biggest 
businesses are onto this, but we are still 
waiting for the government to catch up.” 

“We are in an amazing position where we could be 
leading the world in renewables, with some of the 
cheapest power in the world, if we play this right.”
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Soaring energy prices in the UK 
have led to recent protests
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OFFSHORE WIND ENERGY

T
he Global Wind Energy Council 
(GWEC) recently published a report 
outlining the clear opportunities 

floating offshore wind presents for nations 
and renewable energy across the globe 
during the next decade.

The report, “Floating Offshore Wind:  
A Global Opportunity”, was commissioned 
by GWEC and authored by research  
and analytics company Aegir Insights.  
It assessed the floating wind energy market 
readiness and potential of 115 countries, 
specifying the significant role it could have 
in the goal to achieve net-zero emissions as 

“As floating wind technologies mature, it 
is critical that governments create policy  
to enable the rapid rollout of new projects  
in support of global net-zero emissions 
targets,” says Joe Nai, general manager, Asia 
Offshore Wind and Shell representative to 
the GWEC Offshore Wind Task Force. 

“Alongside bottom-fixed offshore wind, 
solar and hydrogen, floating offshore wind 
has an opportunity to play a major part in 
the world’s future energy mix. This report 
helps to identify the policies that will 
provide the platform for success.”

The five emerging floating wind energy 
countries profiled in the report have  
a combined floating offshore wind technical 
potential of 3861GW, equivalent of around 
2.6 times Italy’s current electricity demand, 
and a phenomenal 69 times Ireland’s 
existing demand.

The report identifies a shortlist of 30 
markets with “very high technical potential 
for floating offshore wind”, with Australia 
named as having a “clear opportunity for 

the world reduces its reliance on fossil fuels 
such as gas, coal and oil. 

The report focuses on established floating 
wind energy markets in the UK, South 
Korea, Japan and France, as well as five 
countries – Ireland, Italy, Morocco, 
Philippines and USA – which all have 
significant floating wind potential.

“Offshore wind is a vital tool in global 
action to decarbonise,” says GWEC CEO 
Ben Backwell. “While the focus of this 
decade is rapid growth of fixed offshore 
wind, we also need to see political 
leadership so floating offshore wind is  
ready to play its part.”

The report states that 80 per cent of the 
world’s offshore wind resource potential  
lies in waters deeper than 60 metres, 
meaning its potential far outweighs  
fixed-bottom turbine wind energy 
generation. However, affirmative political 
action targetting floating offshore wind  
energy is required to kickstart it as  
a renewable powerhouse.

A new report from the Global 

Wind Energy Council is urging 

governments to enact policies 

backing floating offshore  

wind energy. 

By Gavin Dennett

Floating offshore wind 
critical to decarbonisation
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T
he Victorian Government is set to 

deliver Australia’s first offshore  

wind farms as part of a commitment 

to ensuring massive growth in this  

emerging renewable energy sector  

during the next decade.

The ambitious plan sees the state commit 

to delivering new minimum targets of 2GW 

of offshore wind by 2032 – enough to power 

1.5 million homes – and 4GW by 2035, and 

9GW by 2040.

The nation-leading policy is set out in  

the “Victorian Offshore Wind Policy 

Directions Paper”, and it aims to create  

more than 6000 renewables jobs.

“Victoria has the lowest power prices  

in five years, and the greatest annual 

increase in renewable energy of any 

[Australian] state ever,” says Victorian 

Premier Daniel Andrews. 

“It’s clear that when it comes to  

wholesale energy reform, the states are 

leading the way.

Victoria commits to 
offshore wind farms
The Victorian Government is going all-in on offshore wind 

energy, committing to 9GW of power generation by 2040.
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floating offshore wind as a route to 
supporting long-term decarbonisation.”

In Australia, Victoria is leading the 
charge towards floating offshore wind 
farms, with the state government recently 
setting defined offshore wind targets.

“The biggest factor in identifying new 
breakout floating offshore wind markets is 
government action and leadership,” states 
the report. “Governments need to show 
ambition. Their actions can be the catalyst 
to kickstarting successful floating offshore 

wind deployment, which can bring 
economic advantage and rapid action in 
emissions reduction.”

Chair of GWEC’s Floating Offshore Wind 
Task Force, Henrik Stiesdal, says floating 
wind energy is at a critical juncture.

“Floating offshore wind is at an  
exciting point in its journey,” he says. 
“Having proven the technology, we now 
need to accelerate its delivery, and this 
means working with countries new to 
offshore wind.” P
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“Governments need to show ambition. Their 
actions can be the catalyst to kickstarting 
successful floating offshore wind deployment.”

2.2GW project could supply up to 20 per cent 

of Victoria’s electricity needs.

“Victoria’s offshore wind resources are 

officially open for business, but the real work 

starts now,” says Victorian Minister for 

Energy, Environment and Climate Change 

Lily D’Ambrosio.

“We know it will take years to plan and 

develop the first tranche of wind projects  

in Australia, due to their complexity,  

scale, regulatory and infrastructure 

requirements, but we’re ready to start  

that journey.”

The Clean Energy Council has endorsed 

the Victorian Government’s vision for 

offshore wind energy generation.

“This announcement locks in a major 

offshore wind industry for Victoria,” says 

Clean Energy Council chief executive  

Kane Thornton. “Offshore wind is no  

longer a possibility, it’s a certainty.

“Victoria is leading the nation on offshore 

wind and is positioning itself to reap the 

benefits of being at the forefront of this 

game-changing industry.

“The Clean Energy Council is looking 

forward to working with the Victorian 

Government to get this critical industry  

into the fast lane, and to ensure these 

nation-leading targets are met.”

The US and UK have set strong targets for 

offshore wind by 2030 – 30GW and 40GW, 

respectively – so the costs that have 

restricted the development of the industry  

in Australia in the past will likely reduce in 

the coming decade.

“Offshore wind projects and their 

proximity to regions most impacted by the 

retirement of fossil fuel generators will 

provide critical job opportunities for workers 

and their communities,” says Thornton.

“With state government and industry 

working together, we can ensure a steady 

delivery of these commitments in a way  

that provides stability for local workers and 

suppliers.” 

“We’re not just talking about transitioning 

to clean energy, we’re actually delivering it.”

Winds off Victoria’s coastline are  

among the world’s best for producing 

energy, and studies show the state has  

the potential to support 13GW of capacity 

from coastal regions by 2050, which is  

five times Victoria’s current renewable 

energy generation.

In November 2021, the Victorian 

Government pledged approximately  

$40 million as part of its Energy Innovation 

Fund to finance feasibility studies and  

pre-construction development for three 

major offshore wind proposals – Star of  

the South, Macquarie Group and Flotation 

Energy – which could generate 4.7GW of new 

capacity, power around 3.6 million homes, 

and bring more than $18 billion in new 

investment to Victoria.

The Star of the South project, off the 

coast of the Gippsland region, is currently 

the most advanced, and when complete the 
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HYDROGEN

S
ydney-based pleasure craft company 
Poseidon Marine H2 was established 
with the vision to harness renewable 

energy to decarbonise the marine industry. 
Now the company has engaged a team  
of internationally respected engineers to 
accelerate its ambition to build a hydrogen-
powered boat within the next 18 months.

Poseidon Marine H2 has secured  
a world-class technology partner to build 
the hydrogen-powered vessel by the third 
quarter of 2023. The agreement between  
the company and Dynamic Efficiency will 
see principal engineers Peter Mastalir and 
Kevin Morgan lead the development of an 
emissions-free pleasure craft.

The engineers boast a combined 75 years’ 

“Initially, we will be following a rigorous 
10-month research and development 
process, then commence building the most 
commercially viable option,” says Mastalir. 

“We intend to use existing technologies  
as much as possible, which is why we are 
looking to use an existing hull design with  
a unique upper deck and internal layout.

“Our number one goal is to build  
a better boat. It just happens to be that  
it will be powered by hydrogen.

“The brief is to ensure it has an  
equivalent operational range, requires less 
maintenance and is cheaper to run than 
traditional fuel sources such as diesel.”

Once the hydrogen vessel is 
commercialised, Poseidon Marine H2 is 
confident it will lead to quick uptake by 
significant players in the maritime industry 
because the majority of infrastructure for  
a carbon-free boat is already available.

“The time has come to be serious about 
developing carbon-free maritime 
applications,” says Mastalir. “A step-by-step 
approach to modifying the current 
infrastructure is critical to the success of 
green hydrogen in the marine sector.” 

experience in leading large-scale 
mechanical-based projects.

“We are thrilled to be working closely 
with Peter and Kevin, who have a proven 
track record of spearheading some of 
Australia’s most innovative mechanical  
and electrical engineering projects,” says  
a spokesperson for Poseidon Marine H2.

“This partnership marks an important 
step forward to providing a clean solution 
for a sector that comprises 2.5 per cent of 
global emissions.

“Their expertise – from design to 
construction – will prove critical to seeing  
a hydrogen-fuelled boat in Australian 
waters in the next 18 months, and play  
a pivotal role in meeting global demand  
for decarbonising the maritime industry.”

Mastalir and Morgan have been 
appointed to the Poseidon Marine H2 board, 
and in their work are looking to take the 
hull of an existing pleasure craft and 
redesign the fit-out. A series of tests will  
be conducted to identify the most suitable 
state-of-the-art solution for powering  
a vessel with hydrogen that is scalable 
across markets.

Renewable energy maritime 

company Poseidon Marine H2  

is undertaking an ambitious 

project to build a pleasure  

craft that runs on hydrogen. 

By Greg King-Evans

Hydrogen-powered boat 
to revolutionise maritime 
industry
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ELECTRIC TRUCKS

T
rucks are the lifeblood of freight 
in Australia. As the nation moves 
towards its goal of net-zero emissions 

by 2050, increasing focus is placed on its 
national transport fl eet. With transport 
accounting for 19 per cent of Australia’s 
carbon emissions, and 38 per cent of that 
coming from road freight, pressure is 
mounting on the industry to make the 
shift to electric trucks.

Australian fi nancial broker fi rm Savvy 
has released a report on the national 
transport fl eet, utilising data from the 
Electric Vehicle Council and the Australian 
Trucking Association (ATA). It has compiled 
its fi ndings to make recommendations on 
what action Australia should be taking 
in the next two decades to convert its 
national diesel road transport fl eet to 
fully electric vehicles.

One of the signifi cant recommendations 
from the report, “The State of Electric 
Trucks in Australia”, is that Australia 
should be aiming for 30 per cent of its 
national truck fl eet sales being electric 
by 2030, and 100 per cent by 2040.

“If you’ve been stuck behind a diesel-
powered truck on a highway, you’ll know 
they’re slow to accelerate, they’re loud, and 
they pump out massive amounts of fumes,” 
says Savvy founder and automotive fi nance 
expert Bill Tsouvalas. “These may sound 
like minor gripes when commuting, but they 
have wider implications for Australia.

“Our report shows the current state of 
electric trucks in Australia, what economic 
opportunities abound, the current policies 
hampering their take-up, what the costs are, 
and what we as consumers and government 
stakeholders can do about it.

“Trucks consume 23 per cent of all road 
transport fuel in Australia despite only 
travelling eight per cent of all road vehicle 
kilometres, and comprising four per cent 
of the entire Australian road vehicle fl eet.”

Australia has a fl eet of ageing trucks 
– about 500,000 rigid trucks and 100,000 

pollution. Combining all the environmental 
and health benefi ts, it’s estimated the 
electrifi cation of both articulated and rigid 
trucks could save the Australian consumer 
$324.8 billion by 2050.”

With current import restrictions in place 
on oil products from Russia due to the 
ongoing confl ict in Ukraine, diesel prices 
have climbed around 35 per cent from 
an average of $1.63 in December 2021 to 
$2.21 in April 2022. Electric trucks o� er 
immunity from global fl uctuations 
infl uencing diesel costs, while the reduction 
of vehicular moving parts means cost 
reductions in maintenance.

“Looking at a 22-tonne truck covering 
300km without freight, the cost in diesel 
at current prices would arrive at $189.61,” 
says Tsouvalas. “In comparison, the 
cost of powering an electric truck would 
be between $14 and $42, based on 
o� -peak tari� s for a depot-based fl eet. 

articulated trucks – with their average 
age being between 10 and 15 years. 
Compare that to European countries, 
with the average age in France being 
9.3 years, in Germany it is 9.5 years, 
and Austria is 6.4 years.

“Widespread adoption of electric 
trucks could reduce air pollution and 
associated health concerns; encourage 
sustainable transport solutions; reduce 
transport costs; reduce the cost of goods 
for consumers and businesses; ensure 
our energy security; and contribute to our 
national commitment to net-zero carbon 
emissions,” says Tsouvalas.

“Rigid trucks are smaller and carry less 
freight. They should be fi rst to transition 
towards electrifi cation due to urban-specifi c 
needs.”

Small or family-owned businesses 
comprise almost 98 per cent of all trucking 
operations in Australia, with only 0.5 per 
cent of all operators using more than 100 
trucks in their fl eet. Seventy per cent of 
small operators only have one truck.

Diesel fuel is the most signifi cant cost for 
a trucking operator, representing on average 
20 per cent of short-haul operator costs, 
and 35 per cent of long-haul operator costs. 
However, while electric trucks are 
more e�  cient to run, this is somewhat 
counteracted by the fact they can cost 
up to $200,000 more to purchase.

“There is a need for Australia to invest in 
the transition away from diesel-powered 
road freight transport towards electric, but 
the issue is how much it’s going to cost and 
where the fi nance is going to come from,” 
says Tsouvalas.

“Before regular operators who own just 
one truck make the shift, they are going 
to have to be fully confi dent it makes 
fi nancial sense.

“Electric trucks have upsides in fl eet 
e�  ciency because they are quieter, meaning 
they can be used later at night and avoid 
urban truck curfews designed to curb noise 

A new report offers recommendations of what is needed to convert 

Australia’s diesel truck fleet to electric to help the nation achieve 

net-zero emissions by 2050.

By Gavin Dennett

Keep on truckin’
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ELECTRIC TRUCKS

This represents an incredible saving of 
77.8 per cent.”

According to the ATA, only 14 out of 
the 58 available truck models currently 
available in North America, China and 
Europe can be used in the Australian 
market due to government policies that 
restrict importation and use of trucks 
due to steer axle mass and width.

The ATA says the Federal Government 
should provide a one-tonne concession for 
electric trucks, taking battery weight into 
consideration. It also says truck widths 
should be increased to align with the 
standard used by major supplier economies. 
Additionally, the ATA states electric trucks 
should be exempt from urban curfews.

“Other policies that raise the barrier of 
entry into electric trucks are high stamp 
duty prices, which should be made exempt 
for electric or zero-emission trucks; a lack 
of incentive payments to reduce costs of 

public and private charging infrastructure; 
and no incentives to reduce the upfront 
purchase price of electric or zero-emission 
trucks,” says Tsouvalas. “Currently, the 
upfront purchase price of an electric truck 
is almost double its diesel equivalent.

“Government policy must also support 
the infrastructure around electric trucks. 
Australia is unique in how far apart our 
urban areas are, and electric charging 
stations would need to be installed at key 
destinations, hubs and stops. The Janus 
Electric truck conversion has the longest 

range of any available truck in the 
Australian market at 400km to 500km.”

Tsouvalas also believes a government 
purchase price incentive is required to 
equip small transport fl eet operators for 
the transition to electric trucks.

“California has provided 7500 Hybrid 
and Zero Emission Truck and Bus Vouchers 
worth US$120,000 to purchase zero-
emission vehicles,” he says. “In Germany, 
operators receive an 80 per cent price 
incentive for battery, fuel cell and trolley 
hybrid drive systems.” 

“Australia must invest in the 
transition away from diesel-
powered road freight transport 
towards electric.” Bill Tsouvalas, Savvy
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A
ustralia’s Clean Energy Finance 
Corporation has surpassed $10 
billion in lifetime investment 

commitments, a major milestone in the 
roadmap to net-zero emissions by 2050.

Since its inception in 2012 under the Clean 
Energy Finance Corporation Act, the Federal 
Government-owned company – the world’s 
largest green bank – has made $10.3 billion 
in investment commitments.

Despite the challenges of COVID-19, the 
lifetime investment milestone came after a 
strong six months to December 2021, which 
saw the Clean Energy Finance Corporation 
(CEFC) make $1 billion in new investment 
commitments across 20 transactions.

“The CEFC began operating with access 
to $10 billion in capital, a charter to catalyse 
private sector investment to cut emissions, 
and a commitment to make a positive return 
for Australians through our investment 
activity,” says Clean Energy Finance 

“During our lifetime, $2.8 billion of  
our capital has been repaid or returned  
to be available for reinvestment. As our 
portfolio matures, we expect the rate of 
capital repayments and returns to remain 
strong, underpinning our capacity to 
continue investing,” says Learmonth.

“We are also pleased to report that 
projects in which we have investment 
commitments are forecast to avoid 
estimated lifetime emissions of 200 
MtCO2-e, with our abatement activity  
and influence spanning the Australian 
economy across various sectors, supply 
chains, technologies and businesses.

“Despite the strength of these numbers, 
we must view them in the context of the 
emissions challenge ahead. As we heard at 
COP26 in Glasgow, we need to act now if we 
are to achieve net-zero emissions by 2050.”

Having drawn on $5.4 billion from its 
original $10 billion funding allocation  
from the Federal Government, the CEFC 
has access to a further $4.6 billion for 
investment in the clean energy sector.

“Rigorous investment and financial 
management have been a hallmark of our 
approach since we began investing on  
behalf of the Australian Government,”  
says Learmonth. 

“Despite making more than $10 billion in 
lifetime investment commitments, we have 
access to a further $4.6 billion from the 
Commonwealth, as well as ongoing returns 
from our existing investments. These 
factors mean we have substantial capacity  
to extend our investment impact beyond our 
initial $10 billion allocation as we continue 
to contribute to emissions reduction.

“We now must forge into new areas in  
the years ahead, decarbonising even the 
hardest sectors of our economy, whether in 
energy, industry, transport, infrastructure 
or agriculture.” 

Corporation CEO Ian Learmonth.
“Working together with the private 

sector, we are proud our investments are 
making a positive difference across the 
economy. As a specialist investor, we remain 
at the forefront of market developments, 
from renewable energy generation to  
energy storage and cleantech innovation.

“Our investments in energy, agriculture, 
infrastructure, property and resources 
demonstrate the enormous potential to  
cut emissions in established industries.  
Our work with institutional investors,  
co-financiers and fund managers 
underscores the increasing attractiveness  
of sustainability and carbon abatement  
as an investment class.”

Reflecting the commercial approach of  
its investment activities, the CEFC has also 
had $2.8 billion repaid or returned as of  
31 December, 2021 – almost exclusively from 
the private sector.

The Clean Energy Finance Corporation has surpassed $10 billion in lifetime investment commitments  

– a major step to Australia achieving net-zero emissions by 2050. 

By Gavin Dennett

Australia’s green bank  
hits investment milestone
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GREEN BANK
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Solar inverter company 
Sungrow has rolled out  
its latest battery storage 
solution for the Australian 
market. The SH5.0RS hybrid 
inverter with SBR Battery 
offers high yield, safety and 
reliability, and intelligent 
operation and maintenance.

It is tailored for Australian 
households and can be 
connected directly to all 
home sizes as well as  
large-capacity batteries. 
Users can gain a higher yield 
with its compatibility to high-
power panels, 2.4 DC/AC 
ratio, PID protection,  
and prolonged work time.

The Sungrow 
SH5.0RS also features 
a seamless switching 
function and is 
equipped with an 
upgraded AFCI2.0 
enhanced protection 
function. It boasts  
a compact design and 
adopts an ultra-thin 
panel, making it  
lighter than ever.

The hybrid inverter 

recently won China’s Red Dot 
Award for its design.

Sungrow also services the 
Australian residential solar 
market with its PV Inverter 
SG2.0-10.0RS and hybrid 
inverter SH5.0/6.0RS, and 
intelligent monitoring 
products such as the Winet-S 
and iSolarCloud.

To date, Sungrow has 
provided 10,000 hybrid 
inverters to Australian 
households, with more than 
224GW installed worldwide.

International solar power 
company Qcells has recently 
undergone a brand refresh  
and launched a new service by 
subsidiary Arcstream, offering 
integrated solar and battery 
storage and a matching  
Virtual Power Plant (VPP) plan.

Arcstream has been selected 
by the Victorian Government as 
an approved provider to offer  
a $4174 rebate to households  
as part of its Solar Homes  
pilot program.

“We know many local 
residents already see the benefit 
of owning their own solar and 
battery, but we also know that 
buying solar and storage and 
finding an energy plan that 
works for them can be incredibly 
overwhelming,” says Arcstream 
general manager of commercial 
operations Mick Fell.

“We want to provide an easy 
way for households to simplify 
the complexity of putting home 
renewable energy in place by 
offering an all-inclusive solution 

from a trusted and quality  
brand that matches their  
energy needs to their  
lifestyle, like a broadband  
or mobile phone plan.”

The two-year Solar Homes 
pilot program enables 
households with solar batteries 
to share their stored clean 
energy, and those who sign  
up to participate prior to  
30 June, 2022, and install  
a battery will receive the  
$4174 rebate, subject to 
eligibility criteria.

Arcstream harnesses the 
power of Qcells’ globally 
recognised solar panels and 
recently launched battery 
technology, in partnership  
with Samsung SDI. 

Its comprehensive monitoring 
system ensures any additional 
power used from the grid is 
offset by renewable energy.

The company also offers  
a 15-year battery warranty,  
fixed monthly costs and access 
to local technicians.

Arcstream launches 
integrated solar and battery 
storage with VPP plan

Sungrow releases new 
hybrid inverter for 
Australian market
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In February 2022, South Korean 
company LG Electronics made 
the decision to close its solar 
panel business. Operations are 
expected to cease by 30 June 
this year.

The company cites the 
decision to end its solar panel 
production and sales on 
uncertainties in the global  
solar panel business, including 
the intensification of price 
competition and the rising  
cost of raw materials.

LG has promised existing 
customers it will provide 
warranty and maintain support 
for its solar products after  
the business’s closure, but the 
length of this is unknown.

The company’s solar panel 
production will continue until  

the second quarter of 2022  
to maintain adequate inventory 
for future service support.

In Australia, LG’s Business 
Solutions company, which 
operates the solar panel 
business, will reorganise its 
portfolio around information 
technology and information 
display. The company aims  
to accelerate growth with  
“its diverse line-ups of 
advanced products and  
tailored services”.

LG says it will “leverage its 
renewable energy expertise to 
unlock value for customers … 
and will concentrate on growth 
sectors, and plug into a new  
era of sustainability through 
rapidly evolving products  
and solutions”.

LG Electronics to close solar 
panel business

The new generation of 
portable power stations
Portable power station technology has rapidly evolved in 
recent years, with the lithium-ion devices that meet energy 
needs for people on the go filling the Australian market.  
There are several brands of large-capacity portable power 
stations that are lightweight, easy to move and provide 
generous levels of output.

Some of the smaller models available are ideal for travel 
and keeping phones, laptops, drones, GPS devices and other 
battery-powered devices charged. While some of the larger 
models are designed to replace petrol generators, and are 
capable of powering fridges and air compressors.

Portable power stations are also clean running, meaning 
they can be operated indoors without fear of carbon monoxide 
poisoning, and the only sound they make is a fan noise 
comparable to a laptop computer.

The big benefit for solar consumers is many battery-based 
portable power stations can be charged off PV panels.  
Two popular brands, Bluetti and EcoFlow, also manufacture 
foldable solar panels that can be connected directly to  
their portable power stations, while a range of adapters  
are available to connect to existing solar panels.

On the smaller end of the scale, there is the Bluetti EB55, 
with a 537 watt-hour capacity and a 700W output, and the 
EcoFlow River 600, with a 288 watt-hour capacity and 600W 
output, which can be charged to 80 per cent in under an hour.

In the intermediate range, there is the EcoFlow Delta Max 
(pictured above) in two capacities: 1612 watt-hours with 
2000W and 2400W outputs, respectively. Both are compatible 
with EcoFlow’s Smart Extra Batteries that can expand capacity 
up to 6000 watt-hours, allowing use as back-up batteries at 
home during blackouts.

The Bluetti AC200MAX unit has a 2048 watt-hour capacity 
at 2200W output, and is capable of powering drills, drop saws 
and air compressors. It can expand its capacity up to 6000 
watt-hours.

At the biggest end of the market, the EcoFlow Delta Pro is 
the new kid on the block, packing an immense 3600 watt-hour 
capacity and 3600W output. The design of the unit includes 
two rear wheels for transport – that much lithium is quite 
heavy – and can be fully charged in two hours.
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Chinese company Trina Solar has 
launched its Vertex S+ module in 
Australia, the first country in the world 
to receive the higher power, higher 
efficiency double-glass module.

The Vertex S+ is an upgrade of 
Trina Solar’s earlier model, Vertex S. 
It has power output up to 425W with 
maximum efficiency of 21.9 per cent, 
provides power bins for optimal 
residential systems, and uses 210mm 
diameter wafers.

Vertex S+ is designed for residential 
and commercial and industrial rooftops.

“We chose Australia for the launch 
of Vertex S+ to reinforce our position 
as Australia’s number-one solar 
module brand, and to capitalise on the 
tremendous growth in the commercial, 
industrial and residential solar market 
here,” says Trina Solar Asia Pacific 
president Todd Li.

“Australian households are 
turning to higher power, efficiency 
modules to meet their needs, and 
because they want to help society 
mitigate climate change. Some people 
also need more solar power so they 

can recharge an electric vehicle.”
The Vertex S+ is the first 425W 

module in Australia that comes with 
double glass rather than a backsheet. 
It also comes with a 25-year product 
warranty and 30-year power warranty.

“Double-glass is more durable, 
allowing the module to perform in very 
hot and humid environments,” says Li.

“Vertex S+ is the latest addition to 
Trina Solar’s 210 module family, and 
is further testimony to Trina Solar’s 
innovation leadership. The cutting-edge 
210 technology platform combines 
several innovative technologies such as 
Trina Solar’s exclusive N-type PACO 
Cell technology; 210mm diameter 
wafers, multi-busbar technology; 
non-destructive cutting; and high-
density packing.”

The Vertex S+ module is a lightweight 
21.5kg.

“The module has been designed 
for easy-to-handle installation and is 
compatible with existing mainstream 
mounting systems, optimisers and 
inverters for residential and commercial 
and industrial applications,” says Li.

SOLAR INSTALLER | NEWS
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Trina Solar launches 
Vertex S+ module

Solar Recovery 
Corporation 
commences 
collection of PV 
panels for recycling
Australia’s Solar Recovery Corporation 
has commenced the collection of used 
photovoltaic panels, and is utilising new 
technology to recover valuable materials 
and establish a circular economy within 
the solar industry.

With the issue of end-of-life solar 
becoming greater as more Australians adopt 
rooftop PV panels, the need for recycling 
has never been more pressing, with the 
materials recovered repurposed for new 
products rather than ending up in landfill. 

Victoria has already banned solar panels 
from landfill.

Solar Recovery Corporation has sites in 
Biloela and Townsville, both in Queensland, 
that are now accepting PV panels for 
collection, with more drop-off centres to 
come in southeast Queensland, NSW and 
Victoria.

“Throughout these regions, Solar 
Recovery Corporation will provide a wealth 
of employment opportunities, training and 
education for industry and non-industry 
employees, and financial activation for 
regional communities,” says Rob Gell, 
director of sustainability and alliances, 
Solar Recovery Corporation. 

“In our first fortnight of collections, 
there has been an overwhelming response 
from industry bodies, including the 
Federal Government and state governments, 
local councils and solar installation 
organisations.”

Solar Recovery Corporation uses 
patented technology to recover materials 
from end-of-life PV panels, and does not use 
manual dismantling, shredding, pyrolysis, 
thermal, crushing or hydrometallurgy. 
This enables all types of solar panels to 
be recycled, with all materials recovered.

The company’s solar panel recycling 
portal can be accessed at srcorp.com.au.
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REGISTER NOW
CLEANENERGYSUMMIT.COM.AU

Bringing together clean energy experts from 
across the country, the two-day summit will 
facilitate important discussions and presentations 
on the latest industry trends, developments and 
innovations driving Australia’s renewable energy 
transition.

AUSTRALIA’S MOST PRESTIGIOUS CLEAN ENERGY 
EVENT IS RETURNING TO SYDNEY THIS JULY!

Australia’s most prestigious clean energy event is 
returning to Sydney this July!

CO-LOCATED
WITH

BOOK NOW  |  CLEANENERGYSUMMIT.COM.AU

Featuring the prestigious Australian Clean Energy 
Summit Gala Dinner and Women in Renewables 
Luncheon, tickets to this premier conference will 
sell out, so book early to avoid disappointment. 
For those unable to travel, virtual tickets are also 
available on our website.
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SOLAR CURTAILMENT

A
recent report released by the 
Australian PV Institute (APVI) 
reveals solar photovoltaic 

curtailment is reducing the solar output of 
some households by up to 20 per cent, with 
inconsistences in di� erent regions raising 
issues of fairness for solar owners.

Solar PV curtailment is the intentional 
reduction of power output from solar 
energy systems to the grid, allowing the 
management of voltage to prevent possible 
unsafe levels and grid overloading. 
However, this practice also limits the 
potential for a PV system owner to earn 
revenue through exporting excess solar.

The APVI report, “Curtailment and 
Network Voltage Analysis Study (CANVAS), 
a RACE for 2030 Project”, was a technical 
and social science study conducted by the 
Collaboration on Energy and Environmental 
Markets (CEEM) at the University of NSW, 
with industry partners AGL, SA Power 
Networks (SAPN) and Solar Analytics.

It found that on average the reduction 
in rooftop solar export to the grid due to 
curtailment is less than one per cent, but 
in some areas with low voltage networks, 
a small number of households recurrently 
lose up to 20 per cent of their generation.

The scoping study in South Australia 
looked into two solar inverter quality 
response modes for curtailment – tripping/
anti-islanding/limits for sustained 
operation, and Volt VAr settings – and 
investigated losses for 1000 PV and 
battery sites, and 500 PV-only sites 
in metropolitan Adelaide.

“The results indicate that average 
curtailment loss is less than one per cent 
of the generation, and greater for PV-only 
sites,” says Dr Baran Yildiz, the lead 
researcher of the CANVAS project. 

not looking at their apps, it may be a while 
before they understand what’s happening.”

VARYING CURTAILMENT LEVELS
There is a range of factors that infl uence 
the levels of curtailment on PV systems, 
including size, type, location and age.

Analysis of the Solar Analytics data of 
500 sites in Adelaide indicates that lost 
energy due to anti-islanding curtailment 
– when the solar is disconnected to the 
grid due to very high voltages – is very low, 
with an average of 0.35 per cent generation 
being curtailed. However, some sites 
are signifi cantly impacted with up to 
20 per cent curtailment.

The proportion of days on which some 

“However, a small number of households 
lost up to 20 per cent of their generation, 
which clearly raises fairness concerns.”

SWITCHING OFF SOLAR
In 2021, energy market operators in South 
Australia were granted permission to 
remotely switch o�  rooftop solar panels 
when the grid is at risk of being overloaded. 
Western Australia followed suit in February 
this year.

Electricity generation is often curtailed 
to manage grid capacity, particularly 
when oversupply threatens to overwhelm 
it – a scenario on the rise as more solar is 
installed across Australia. There are also 
economic reasons, such as when prices go 
negative in the grid and energy providers, 
such as operators of wind and solar farms, 
choose to stop exporting.

According to the Australia Energy Market 
Operator (AEMO), it is estimated that by 
2050 more than 20 per cent of renewable 
energy will be curtailed, amounting to 
around 50 trillion kilowatt hours, which 
is more renewable energy than Australia 
currently generates.

While South Australia and Western 
Australia have granted energy market 
operators permission to curtail rooftop 
solar, the practice of curtailment in 
another form is actually taking place 
in every Australian state and territory 
already, with rooftop PV owners often 
unaware of it.

When a household’s solar inverter 
senses too much voltage in the local 
grid, it automatically switches o�  the 
rooftop panels.

“This happens the majority of the day for 
some households,” says Dr Yildiz. “But if 
owners aren’t monitoring their systems and 

Solar curtailment is a little-known practice that is costing PV owners 

money, according to a recent APVI study.

By Gavin Dennett

Unfair management 
of rooftop solar

A recent report from APVI suggests some 
Australian households are losing up to 
20 per cent of output from their rooftop 
systems due to solar curtailment
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curtailment occurs due to anti-islanding is 
relatively high, with 20 per cent of sites 
experiencing curtailment on at least 21 per 
cent of days during the 10-month study.  
This suggests anti-islanding curtailment 
impacts a small proportion of overall 
generation, but it occurs quite frequently.

The average financial loss for owners of 
PV systems due to curtailment is less than 
$5 per year, but for people most severely 
impacted, losses are around $40 per year.  
A large proportion of the people 
participating in the APVI study had no 
previous knowledge of curtailment, with 

many admitting they find the practice  
unfair, especially if they are doubly 
impacted financially through lost revenue 
from exporting to the grid, and paying  
for mains electricity to run household 
appliances during curtailment periods.

While the current fallout from the 
curtailment issue may be relatively small,  
it is expected to exponentially become  
a larger problem as uptake of household 
solar continues to climb.

The study outlines the need for consumer 
education campaigns, clauses in solar 
contracts, notifications about curtailment 
events, and household-scale modelling  
of the likely impacts of curtailment on 
electricity bills. P
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“A small number of households  
lost up to 20 per cent of their 
generation, which clearly raises 
fairness concerns.”

Dr Baran Yildiz
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I
n March 2022, Australians watched in 
horror as catastrophic flooding of the 
Australian east coast devastated towns 

such as Lismore in northern NSW.  
For people experiencing the natural disaster 
and the loss of homes, businesses, farms, 
livestock, livelihoods, and, sadly, human  
life, the pain and suffering was, and still  
is, unimaginable.

Among the decimation of property, 
images of flood-ravaged towns showed 
rooftop photovoltaic (PV) solar systems 
destroyed along with the homes they sat 
atop. While the focus was understandably 
on saving lives during the rising 
floodwaters, and not on damaged PV 
systems and other infrastructure, there  

for Australia to mandate rapid shutdown 
technology on solar PV systems.

Solar panels are installed on the rooftops 
on one in four Australian homes, however 
many systems lack a quick and easy way  
to shut down in the event of a fault or 
emergency, which poses a serious safety 
threat for residents, first responders  
and tradespeople. 

PV panels that were not shut off before 
the recent floods hit could have potentially 
begun generating electricity when the  
sun broke through the clouds without  
safety systems designed to protect  
people from uncontrolled high-voltage 
electrical currents in place.

More than 90 per cent of rooftop solar  
PV systems installed in Australia include 
high-voltage direct current (DC) wiring  
that is live whenever the sun is shining. This 
600-to-1000-volt current – which cannot be 
shut off during daylight – can jump a 100mm 
gap between a system component and any 
earthed conductive material. 

Any break in wiring insulation or  
weather sealing of components can allow  
an electrical arc to form. Approaching  
1000 degrees Celsius, this arc is hot enough 
to ignite fires. It can also deliver a lethal 
electric shock.

Safer Solar believes mandates need to be 

was concern these rooftop panels had  
the potential to wreak havoc in their 
damaged state.

In one case, a family in northern NSW 
tied tent ropes to their rooftop solar panels 
while awaiting rescue from the floods. 
However, if the sun had come out while  
they were on the roof, they faced the risk  
of a damaged solar panel or inverter  
causing a live electrical current to run 
through their roof.

According to Australian group Safer Solar 
– an Australian initiative that aims to raise 
awareness about AC and DC optimised  
safe solar technologies available to the 
Australian market – this example and others 
during the recent floods highlights the need 

Safer Solar is calling for Australia to mandate the rapid shutdown of 

PV systems in emergencies following the recent east coast flooding. 

By Gavin Dennett

Solar safety when  
disaster strikes
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introduced for solar energy management 
systems that can quickly and easily shut 
down in the event of fi re, fl ood or other 
disasters; isolate individual solar panels that 
fail to meet safety standards through remote 
management; and remotely monitor solar 
panels for problems.

Enphase Energy Australia is a Safer Solar 
member and it estimates that approximately 
700,000 houses equipped with solar panels 
were in areas hit by the recent east coast 
fl ooding. The company’s general manager in 
Australia and New Zealand, Wilf Johnston, 
says Australia is lagging behind many other 
countries when it comes to mandating rapid 
shutdown of solar systems.

“Rapid shutdown is already mandated in 
the US so solar panels can stop producing 
energy in the event of a disaster such as fi re, 
fl ood or tornado,” he says.

“Even developing countries such as 
Thailand and the Philippines now mandate 
rapid shutdown systems. The risk in 
Australia is increased by the fact that many 
solar systems are now 10 or more years old, 
adding a decade’s wear and tear to outdated 
technology. 

“Australia needs to mandate that 
replacements for these old systems and 
all new systems meet the highest safety 
standards, which includes rapid shutdown.”

Master Electricians Australia, another 
Safer Solar stakeholder, says serious injury 
or death from rooftop PV systems is 
preventable during disasters, and it supports 
the call for improved safety measures.

“Thankfully, we have only had a handful 
of major fl oods since Australia’s solar boom 
began around 15 years ago,” says Master 
Electricians Australia CEO Malcolm 
Richards. “What that means is we’ve been 
lucky so far in avoiding any serious injury 
or death from live solar panels during 
an emergency. 

“However, without urgent action it can 
only be a matter of time until we do face 
a tragedy. In any fl ood, Master Electricians 
always steps up to warn homeowners of 
the dangers of climbing onto a roof, even 
if power has been switched o� . 

“In the short-term, it would be helpful 
for governments to join that e� ort with 
an information campaign ahead of fl ood 
season.

“In the longer term, we need to address 
this through legislation and upgraded 
standards, and we need our state 
governments and regulators to step up.”

Tigo Energy is another Safer Solar 
member, and the company’s senior APAC 
director, Je�  Routledge, says rapid 
shutdown is just one of the benefi ts of 
module-level power electronics (MLPE), 
devices that can be incorporated into 
a solar PV system to improve its 
performance in certain conditions.

“MLPE allows panel-level remote 
monitoring and management, which means 
quicker and safer restoration of solar energy 
to homes after disaster strikes,” he says.

“We’ve had signifi cant disasters during 
the past two years, including hailstorms, 
bushfi res and fl ooding. When these 
catastrophes occur, people need to decide 
on priorities, which is where remote 
monitoring pays o� . It allows you to review 
solar PV systems, audit their status and 
safety, and prioritise what to do next 
without having to send an electrician 
onsite.” 

“Rapid shutdown is already mandated in the US 
so solar panels can stop producing energy in the 
event of a disaster.”

Wilf Johnston, Enphase Energy Australia
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Left: Recent flooding in Lismore, NSW.
Above: Wilf Johnston from Enphase Energy Australia.

Renewable Energy Training

RTO: 0416. CRICOS Provider Code: 00012G. 

Be accredited with new skills to tap on the growing opportunities in the renewable 
energy market. Our nationally accredited renewable energy short courses range from:

- Grid Connected PV System - Stand-Alone Power Systems
- Battery Storage - Working Safely in the Solar Industry

Various start dates available throughout the year at our Moorabbin and 
North Melbourne campuses. Sign up for June and July intakes now! 

Apply at holmesglen.edu.au/renewable or call 1300 639 888
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SOLAR INSTALLER | SOLAR TRACKER

C
leantech manufacturer PV Hardware 
has announced it has increased its 
market share in Australia’s solar 

tracker market, taking second spot in the 
vendor list for 2021.

PV Hardware is a provider of innovative 
solar tracking solutions for the global solar 
energy market, including solar trackers, 
fixed structures and SCADA (supervisory 
control and data acquisition) systems.  
With the number of grid-scale solar 
photovoltaic projects booming in Australia, 
PV Hardware is at the forefront of  
this growth, using Australian steel  
to manufacture its technology.

David Dixon from independent energy 
research and business intelligence company 
Rystad Energy analysed the solar tracker 
market in Australia, revealing Nextracker 
and PV Hardware accounted for 80 per cent 
of the nation’s solar tracker market in 2021.

PV Hardware supplied tracker technology 
to 1.1GW of projects during the 2020-2021 
financial year, including three of seven large 

leading cleantech suppliers to large-scale 
solar developments in Australia, and to have 
brought many innovations to the market.”

PV Hardware is the third-largest 
manufacturer of solar trackers in the world.

“PV Hardware’s growth in Australia 
would not have been possible without the 
confidence of major renewables companies 
Sojitz-Eneos, X-Elio Energy, Fotowatio 
Renewable Ventures, Amp Energy, Suntech 
and the Victorian Government,” says PV 
Hardware global COO Emilio Garcia.

“This confidence has enabled the 
company to accumulate 20GW of structures 
supplied worldwide. As proof of this,  
we have expanded up to 16GW of annual 
capacity at our fully owned factories.” 

projects that reached financial close  
in Australia last year. Its market share in 
Australia is now comparable to its share  
in Europe and Africa, at 29 per cent and  
31 per cent, respectively.

“The market knows we are here to stay  
in Australia, and we will continue to make 
long-term alliances with new strategic  
EPC [engineering, procurement and 
construction], developers, installers and 
engineering firms, as well as contribute to  
a more sustainable business model, which 
will provide long-term opportunities for the 
Australian economy and workforce,” says 
Alejandro Cantos, who heads PV Hardware 
in Australia.

“We are very proud to be one of the 

Cleantech manufacturer PV Hardware takes second spot in Australia’s solar tracker vendor list.

PV Hardware consolidates 
position in Australian solar 
tracker market
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have been possible without the confidence of 
major renewables companies.” Alejandro Cantos
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With over 11 years of delivering renewable energy 
courses in 30 towns and cities across Australia, 

 is a training organisation with a focus  
on the precise needs of tradies looking to improve 
their opportunities in a rapidly changing world. 
We are not just a training organisation – we are 
contractors as well.

Perth SPS course

A course that features real design 
work, including: 
• Solar pumping
• Generators
• Wind and hydro. 
Four systems wired and 
commisioned. Must have 
completed solar and battery 
courses.

To attend
20 to 23 June 2022

 $2280
 skillbuild.edu.au

SkillBuild Electric 
Vehicle Accreditation 
Scheme

We ran Australia’s first EV 
charging course in 2018 and 
are establishing an accreditation 
scheme. We proudly own three 
EVs and have installed over 25 EV 
chargers of different types.
Get support and attend our 
seminars for free. 

For more information
 $1400 (one-off fee including  
a Tesla EV charger kit)
 training@skillbuild.edu.au

Training in Nepal 

Our Engineer, Diggaj, recently 
ran some training in renewable 
energy for local electricians and 
school children in a small village in 
Western Nepal.
Diggaj is training Engineers this 
month in Kathmandu. The training 
is sponsored by SkillBuild.

What’s new?

What a view!
In February 2023 Skillbuild 
are installing a solar system 
on a school a few hours from 
Kathmandu, Nepal. Some of 
our students will be assisting. 

Get in touch 
 

 1800 059 170      training@skillbuild.edu.au 
 skillbuild.edu.au      RTO 70059
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Q
ualifi ed electrician and accredited 
solar installer Scott Kerr has a thirst 
for knowledge. It is this eagerness 

to expand his know-how and skill set that 
is helping drive forward his NSW business, 
SKE Electric, in Helensburgh, south of 
Sydney. With rapid technological 
progression in the renewable energy 
space, Scott and his electrical team are 
keeping pace.

What is your professional background?

I’m an electrician who has been qualifi ed for 
12 years, and self-employed for seven years. 
I own SKE Electric, a small company 
with three electricians and an apprentice. 
I signed up for accredited solar training 
18 months ago and started doing installs 
about six months ago.

What is the solar demand in 

Helensburgh?

I’ve done about 30 installs to date and have 
been trying to do di� erent types and brands, 
learn more and challenge myself and the 
team, such as doing optimised systems, 
microinverters and I’m currently quoting 
a couple of bigger jobs above 30KW, 
with a few more elements involved. 
It’s all a learning curve, but I’m enjoying 
the journey.

What are the biggest solar installation 

jobs you have done?

I’ve only done one commercial solar job, 
at a local electrical wholesaler. The rest 
have been domestic. I’ve done a couple 
of 15KW jobs on houses; the biggest was 
15.6KW which is 39 panels. I’m looking at 
a few going ahead in the 30KW to 40KW 
range, and I’m currently quoting a 96KW 
system up in Newcastle, NSW.

Are there many solar installers in 

your area?

One of the reasons I got into solar 
installation is because I don’t know any 
other electricians who do it. I saw a great 
business opportunity as I already do a wide 
range of electrical work such as automated 
outdoor heating and cooling systems; 
construction electrical work; I look after 

What prompted you to become 

accredited?

I was more interested in batteries and 
storage, but I had to do solar fi rst. 
However, since doing solar training 
I have really enjoyed it and want to 
transition my electrical business into 
renewables. I also have the grid-connect 
battery accreditation and have just started 
my o� -grid standalone accreditation. 
I’m doing the o� -grid out of interest more 
than anything as there isn’t huge demand 
for it in Helensburgh, but it is all related.

As renewable energy evolves, 

a desire to continue learning 

keeps Scott Kerr’s business, 

SKE Electric, moving forward.

By Gavin Dennett

Perpetual 
education
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Scott Kerr from 
SKE Electric

The team from 
SKE Electric 

installing residential 
rooftop solar
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a few pubs and clubs; have done a few jobs  
in mining and heavy industrial; security; 
CCTV; and audiovisual automation. I like  
to learn and expand my knowledge. I don’t 
want to just put in power points and lights 
all day. I want to be challenged and get out 
of my comfort zone.

Do batteries and solar often go  

hand-in-hand for your customers?

That side of things is exciting as there is  
a lot of money being invested into it, which 
is driving innovation and technological 
advances. I’m very interested in electric 
vehicles, which is closely related to battery 
technology. If your car is electric, you need 
electricity to charge it so that is where solar 
and battery storage comes in. Once the 
battery technology improves and is heavily 
adopted, the price of EVs will come down 
provided there is enough resources to 
manufacture them all. Although shortages 
of one raw material can lead to innovation 
and advances in another.

Are you seeking to expand your work  

in the battery space?

I have applied to Tesla to become a certified 
Powerwall installer, and I also enquired 
about superchargers because that would be 
a good [certification] to have. I like the idea 
of getting solar work if someone has an EV 

and is putting in a charger that needs power. 
It is all related.

Is your whole team accredited as solar 

installers?

Not yet, but it’s my plan. The two tradesmen 
are keen to do it and I will look at putting 
them through soon. They are excited to 
learn and do batteries, and like where 
everything is heading.

Do you ever come across dodgy 

operators?

For sure. I recently saw a post on a local 

Facebook page where someone had  
a door-to-door salesman pressure  
them into signing an expensive solar 
contract, where they ended up pulling  
the pin on it during a cooling-off period.  
I commented saying I’m an accredited 
installer and if anyone wanted a quote,  
to send me a photo of their meter box  
and a copy of their power bill. I got 30 
emails and a few jobs out of it. I push for 
pretty good gear so am competing against 
some people who put in cheap inverters. 
Customers who do their research are likely 
to go with me. 

Customers who do their research and want quality, reliable solar installations in the Helensburgh area, south of 
Sydney, know they can depend on Scott Kerr’s company, SKE Electric.
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files stored on your mobile devices. If you 
ask me, both options have their place.  
For example, if you want to tab and 
highlight important or unusual clauses, 
hard copies are great, but for ease of 
searching for a clause or term, PDFs have it.

We often get installers calling or emailing 
the Clean Energy Council with questions 
that relate to standards. When we ask them, 
“Do you have a copy of the standard?” they 
often say, “No, they’re too expensive,” or 
“No, I just ask somebody on social media.”

Don’t get me wrong, I am all for peer-to-
peer and industry support, however when  
it comes to meeting your obligations, you 
need to be able to know how to look up 
information and justify why you have 
installed something a particular way 
because you are the one who will be signing 
off to say you have complied with standards.

With the ever-increasing compliance 
focus on our industry, we all need to stay in 
touch with what is happening in the world 
of standards. When you consider that most 
standards don’t change much during five to 
10 years – and if they do, the amendments 
are free – the initial outlay paid for these 
documents compared to their lifespan may 
not seem so bad. 

In a perfect world, we would all have free 
access to the standards we need, but that’s  
a discussion for another day.

CORRECT INVERTER SETTINGS 
CRUCIAL FOR COMPLIANCE 
There have been significant changes to  
some standards during the past few years, 
including major rewrites of AS/NZS 3000, 
AS/NZS 5033, AS NZS 4777.2 (manufacture 
standard), AS/NZS 1170.2 and even the new 
standard, AS/NZS 5139. 

One of the key non-compliance issues  
identified most recently is the incorrect 
settings of inverters for connection to  
the grid. This has been reported as a major 
issue right across Australia, and state and 
territory regulators along with the 
distributed network service providers 
(DNSP) and the Australian Energy Market 
Operator are very concerned about it. 

Q
uite often we only think of the tools 
of our solar trade as being reliable 
pliers, screwdrivers and the  

ever-important battery impact driver.  
But while this equipment is used on a daily 
basis, one of the most important sets of tools 
an installer can have is access to the latest 
Australian Standards that relate to the  
day-to-day work we do.

This can be in the form of old-fashioned 
hard copies (as seen on the right) or as PDF 

Recent changes to several 

important standards used by 

solar installers means it has 

never been more important  

to be up to date. 

By Robbie Nichols

Knowing solar standards  
is key to every installation
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Disclaimer: The information in this table is correct at the time of printing. However, installers should 
check with their local DNSP to ensure they are using the correct setting.

NETWORK DEFAULT POWER QUALITY SETTING

Western Power Australia B

Horizon Power, TasNetworks Australia C

All other Australian networks Australia A
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It is very important for us to do the right 
thing when setting and commissioning 
systems. This will essentially allow for more 
systems to connect to the grid and to stay 
connected through some of the voltage 
and frequency disturbances that can occur 
across the networks.

The publication of AS/NZS 4777.2 
makes it easier for installers to comply 
using specifi c regional settings. The table 
on the left provides a list of the default 
power quality settings required when 
installing a solar system for each DNSP 
around Australia.

Inverters compliant with AS/NZS 
4777.2:2020 will have region settings for 
Australia A, B and C available for installers 
to select from during commissioning. 
Selecting from Australia A, B or C will then 
load all the corresponding region setpoints 
for power quality response modes and grid 
protection settings onto the inverter.

TAKE NOTE OF MAJOR CHANGES 
TO IMPORTANT STANDARD
The most recent standard to be published is 
AS/NZS 5033:2021, Installation and safety 
requirements for photovoltaic (PV) arrays. 
This standard became mandatory in NSW 
on the date it was published (19 November, 
2021). For all other states and territories, the 
2014 version (including amendments) or 
the 2021 version could be used in full up to 
18 May, 2022. From 19 May, 2022, the 2021 
version is mandatory across Australia, and 
the 2014 version can no longer be used.

The 2021 version of AS/NZS 5033:2021 
has undergone a major rewrite, with 
some of the most signifi cant changes in 
the standard including:
• Rooftop isolator requirements.
• DC cable routing and installation 

requirements.
• Increase in maximum PV array voltage 

for residential systems.

• Earthing requirements.
• Changes to DC optimiser and 

microinverter requirements.
• Updated testing and verifi cation 

requirements.
These are only some of the changes 
in the standard so you will need to 
obtain a copy of it to assess all new 
requirements.

The Clean Energy Council’s Technical 
Services Team has created additional 
resources, including advice documents and 
a continuous professional development 
course to assist accredited installers. 
We will also continue to work with industry 
bodies to provide guidance relating to the 
requirements of AS/NZS 5033:2021 as it 
rolls out across Australia. 

Robbie Nichols 
is the Clean 
Energy Council’s 
senior technical 
services and 
standards 
advisor.
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“You need to know how to look up information 
and justify why you have installed something 
a particular way”

Hard copies of the latest 
Australian Standards in

 solar installation are good
 to have on every job site
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A
t PV Lab Australia, we recently 
introduced a static mechanical load 
test into our suite of offerings. It is 

designed to assesses how panels will stand 
up to specific conditions, and these might 
include mounting configurations, snow load 
or wind. If you are a system designer or 
owner and are interested in questions such 
as, “Can our system withstand a one-in-100-
year wind event?” the test is for you.

The static mechanical load test was 
developed in our laboratory by Gabriel 
Nelson and Lawrence McIntosh, and is 
conducted according to IEC 61215, test 
number MQT16. According to Mike Home, 
technical sales manager from solar 
mounting systems manufacturer  
Schletter, mounting configurations (one in 
vertical, two in horizontal, etc) are generally 
specified by the engineering, procurement  
and construction (EPC) or developer. 

zones and clamp sizes? What is your design 
load and what is your test load? 

The test load is equal to the design load 
multiplied by the safety factor. The IEC 
standard, 61215, states both a minimum 
design load (1600 Pa) and a minimum safety 
factor (1.5). Design loads may be different 
for the front and rear sides.

You also need to know what you want to 
track through the testing. At a minimum, 
the standard requires both a visual 
inspection before and after, and a wet 
leakage test before and after the static 
mechanic load test.

Other options are to include power 
performance, electroluminescence and 
insulation resistance to assess module 
performance after mechanical stressing.

IN THE TESTING ROOM
The test proceeds by applying the  
test load. We use water as the test  
load, but other possibilities include 
sandbags, pneumatically controlled  
suction cups, and pressurised  
air bladders.

The weights are substantial. For a panel 
with an area of 2.2 square metres, 
application of 2400 Pa is equivalent to 
approximately 540kg. Load is applied  
for one hour, during which time the 
electrical continuity of the module is 
monitored. The module is then flipped and 

Racking manufacturers consult the data 
sheet of the chosen module, taking note of 
clamping points and module dimensions 
and then design the racking system 
accordingly. If the system is being installed 
in an area of particularly high-wind loading, 
Home recommends extra testing.

“Measuring and understanding the 
pressures on the modules allows Schletter 
to go beyond standard modelling and make 
specific alterations to the racking design to 
ensure the longevity of the panels,” he says.

BEFORE STARTING THE TEST
In order to perform a useful static 
mechanical loading test, there are a few 
questions to consider: How will the panel  
be mounted? Is it portrait or landscape? 
How many rails and clamps are used?  
What kind of mounting equipment should 
be used in testing? What are the clamping 

PV Lab Australia has introduced a static mechanical load test for solar 

panels to see how they stand up to severe weather events. 

By Dr Michelle McCann

Preparing for the extreme

“If you are interested in questions such as,  
‘Can our system withstand a one-in-100-year  
wind event?’ the test is for you.”
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Clockwise from top left: “Skywhale Junior” from below; “Skywhale Junior” from above; Panel deflecting under static load – the silver band is the edge frame of the module. 
When undeflected it would be parallel to the wooden beam above.
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the process is repeated. At the end of the 
second hour, one cycle is complete.  
Full testing requires three cycles so  
it takes a minimum of one day to process 
one panel.

The electrical continuity is monitored  
by applying a small current across the  
panel and checking it is continuous  
for the duration of the test – just like  
the continuity tester in a multimeter.  
If a panel fails the test, we observe  
a drop in current.

Panels bow considerably under load 
during the test. In our experience, it is not 
uncommon to see deflections of several 
centimetres across a two-metre panel 
length. Deflection amounts are dependent 
on mounting configurations. While 
unnerving to observe, deflection is 
predominantly elastic and seen in panels 
that pass the test.

Sometimes a panel will break.  
Inside the laboratory, this is somewhere 
between a minor thrill – as a place for 
quality control, we are not usually into 
breaking our subjects – and a sad 
occurrence, requiring a stop-work and  
clean up.

The static mechanical load test is  
a destructive test. Once complete,  
panels should be thoroughly checked  
before reuse or recycling.

BUILDING THE RIG
In past years, PV Lab has been approached 
several times with requests to provide static 
mechanical load testing, however readying 
the laboratory to provide a new test is far 
from trivial. Considerations range from 
those that might be considered obvious, 
such as fully understanding the 
requirements of the standard and working 
out how to safely and repeatedly apply loads 
of many hundreds of kilograms in a uniform 
way to a solar panel, to less obvious 
considerations such as where to put the 
thing – the static mechanical load test is  
a low-throughput test (one panel per day) 
that takes up a lot of floorspace. 

However, we are keen to respond when 
the solar industry in Australia is missing  
an important capability such as this  
testing so we stepped up to the challenge. 
We considered a couple of different options 
for the actual load, eventually settling on 
water as it conforms nicely to the panel 
surface as it bends.

Our final design contained a number of 

flexible troughs all suspended and loaded 
with water. In a fitting tribute to our 
hometown of Canberra, we affectionately 
call it “Skywhale Junior”.

PV installations are increasingly moving 
to the remote fringes of Australia, and as 
with all things climate related, it is likely 
that wind loading will become more of an 
issue in the coming years. 

“Skywhale Junior” and the team at PV 
Lab Australia will be happy to weigh down 
your panels and keep our fingers crossed for 
a gentle bowing in the breeze with no signs 
of broken glass. 

“PV installations are increasingly moving to the 
remote fringes of Australia, and wind loading will 
become more of an issue in the coming years.”

Dr Michelle 
McCann is  
a co-founder  
and director  
of PV Lab 
Australia.

Left: Michelle McCann with a broken (shattered and deformed) panel. Right: Gabriel Nelson (test co-developer) with a broken (shattered and deformed) panel.

ECO0622_62-63_installer_Michelle McCann.indd   63ECO0622_62-63_installer_Michelle McCann.indd   63 6/5/2022   7:04 pm6/5/2022   7:04 pm



64  |  ecogeneration  June 2022 www.ecogeneration.com.au

SOLAR INSTALLER | MARKET WRAP

Clean energy market wrap
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DAILY CLOSING SPOT STC PRICE Vs SUBMISSIONS$/MWh STCs

Apr 21     Jun 21    Aug 21    Oct 21                       Dec 21                      Feb 22 Apr 22

STC submissions        Weekly submissions required 

to meet 2022 target (RHS)   
STC spot price (2022) STC spot price (2021) Weekly submissions  

to meet 2021 target (RHS)

DOMESTIC CREATION SPOT PRICE ($)

LGC – Large-scale Generation Certificates 334,384,608 48.70

STC – Small-scale Technology Certificates 351,139,374 40.00

VEEC – Victorian Energy Efficient Certificates 72,840,963 55.50

ESC – NSW Energy Saving Certificates 42,468,143 35.75

INTERNATIONAL DEC ’22 PRICE (€) DEC ’22 PRICE ($)

EUA – European Emission Allowances 82.00 121.76

LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET
Following a brief period of softness after  
the passing of the 2021 compliance date  
in mid-February, the spot LGC market  
climbed across March 2022 from the  
low $40 range to a high of $49.50 in  
early April. 

The rally appears to have been driven  
by a combination of reduced supply 
expectations, in part owing to heavy, 
persistent rain across the Australian east 
coast. In an interesting dynamic, the period 
also saw far greater demand for spot versus 
Cal 22 forwards, which saw the escalation 
between the two narrow significantly to 
even by flat on various occasions.

This has led some people to conclude  
the heightened demand for spots may have 
been reflective of buying interest from 
participants looking to make good earlier  
in the year on previous shortfall strategy 
payments, thus receiving refunds from the 
Clean Energy Regulator now rather than 
later in the year.

For the forward curve, it was a mixed 
period with increases in the latter part of 
the curve, particularly Cal 26 ($27.25), while 

Cal 23 and Cal 24 were fairly flat, reaching 
$45.55 and $40, respectively, at the time of 
writing. The Cal 25s currently sit at $33.75.

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET
After years of STC supply outstripping 
annual targets, it appears the market is set 
to underperform in 2022. Two years of 
COVID-19-fuelled home upgrades and 
increases in people working from home 
caused a boom in installs across 2020 and 
2021. With borders now reopened, it seems 
many households are prioritising travel and 
other things over solar. The incessant rain 
on the Australian east coast in 2022 also has 
not helped.

The 2022 Small-scale Technology 
Percentage was set at 27.26 per cent, 
requiring 819,000 of STCs to be submitted 
weekly. The average for the year so far  
is 691,000, well under what is needed.  
As a result, the spot STC price climbed 
steadily across March and early April to 
eventually bump up against the $40 
Clearing House price.

By mid-April, the Clearing House surplus 
had been replaced by a deficit, which at the 
time of writing reached 2.7m. While it 
appears unlikely solar installs will jump 
dramatically during winter, the market  
has been surprised before, and the final  
four to five months of the year typically  
see a 20 per cent jump in STC submission 
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compared to the fi rst half of the year. 
Such an outcome would make for an 
interesting end to the year.

ENERGY EFFICIENCY MARKETS 
(VEECS AND ESCS)
The pessimism around future VEEC supply 
that has characterised the past two years 
– owing both to extensive changes outlined 
by the Department of the Environment and 
Energy, and the lack of success in any new 
methodologies – continued in the early part 
of the year with the VEEC market having 
strengthened into the $80 range.

This all changed in March 2022 as 
evidence of the success of the Refrigerated 
Display Cabinets (RDC) methodology, 
combined with the looming timeline set 
by the department for the release of new 
methodologies, saw buying interest 
disappear. The result was an illiquid gapping 
down which saw the spot soften above 
$30 to the low $50 range by early April.

Some technical delays to the rollout of 
the RDC methodology, as well as delays to 
new methods such as smart thermostats, 
have seen the spot price edge higher on 
low liquidity in the periods since, to reach 
$55.50 at the time of writing.

Having reached a high of $37.75 earlier 
in the year on the back of concerns about 
disruption to installation activity due to the 
COVID-19 Omicron variant, the spot ESC 
market softened across the latter part of 
February and March to spend most of April 
between $35.50 and $36. The pending 
introduction of new activities – hot water, 
air-conditioning and RDC – and the market’s 
previous proximity to the tax-e� ective 
penalty appear to explain the decline.

The above information has been provided 
by TFS Green and relates, unless otherwise 
indicated, to the spot prices in Australian 
dollars as of 26 April 2022. 

MARKET WRAP | SOLAR INSTALLER

Marco Stella is senior broker, environmental markets at TFS Green 
Australia and co-founder of The Renewable Energy Hub. The TFS 
Green/Renewable Energy Hub team provides project and transactional 
environmental market brokerage and data services across all domestic 
and international renewable energy, 
energy efficiency and carbon markets.

SEIA Vic 2022 Conference

18-19 May, 2022, Ballarat

seiavic.org.au/solar-installer-conference-may-2022

Large-scale Solar Forum

19 May, 2022, Brisbane + online

largescalesolarforum.com.au

2022 National Energy Efficiency Conference

25-26 May, 2022, Melbourne 

eec.org.au

2022 Workplace Health & Safety Show

25-26 May, 2022, Melbourne

whsshow.com.au

Energy Next

19-20 July, 2022, Sydney

energynext.com.au

Australian Clean Energy Summit

19-20 July, 2022, Sydney + online

cleanenergycouncil.org.au/events

Energy Storage Forum

13 September, 2022, Adelaide + online

cleanenergycouncil.org.au/events

CALENDAR OF EVENTS

ENERGY EFFICIENCY DAILY CLOSING SPOT PRICE

DAILY CLOSING SPOT LGC PRICE
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Attendees at the second 
Solar Pioneers Night in 
Sydney in March 2022

SOLAR INSTALLER | SOLAR PIONEERS NIGHT

B
ack in March 2017, a group of 
trailblazers in Australian solar 
gathered for the inaugural 

Solar Pioneers Night. The evening brought 
together the players in the solar industry 
who were at the forefront of the fl edgling 
renewable energy sector in 1997 and earlier.

Five years later, on 18 March, 2022, 
more than 70 people who were involved 
with solar in the 1990s congregated at the 
Castlereagh Boutique Hotel in Sydney for 
the second Solar Pioneers Night, including 
manufacturers, installers, small business 
owners, marketing and salespeople, 
academics and researchers.

In addition to the pioneers who helped 
develop the Australian solar industry, 
Johann Fleury from Solar Cutters attended 
the event to represent the new wave of solar 
in this country. Also, Peter Watkinson and 
Alison Ciesla – respectively the son of the 
late Stuart Watkinson, founder of maximum 
power point tracking manufacturer AERL, 
and daughter of the late Professor Stuart 
Wenham, former director of the 
Photovoltaics Centre of Excellence at 
the University of NSW (UNSW) – were 
present to honour their infl uential fathers.

The second Solar Pioneers Night was 
organised by Solar Analytics relationship 
manager Kathleen Ryan, Global Sustainable 
Energy Solutions (GSES) managing director 
Geo�  Stapleton – who were co-MCs – and 
Selectronic sales manager Lindsay Hart. 

capacity building projects based on the 
experience of its founders as volunteers 
with the Solar Energy Industry 
Association in the 1990s.

• Professor Martin Green from UNSW 
on his early PhD students, including 
discussing Professor Wenham, and his 
achievements in helping to reduce the 
manufacturing cost of PV systems.

• Preeminent solar researcher Dr David 
Mills talking about the early days of 
concentrated PV, solar cookers based on 
using evacuated tubes, and the research 
undertaken in Australia on the absorptive 
surfaces for evacuated tubes.

• Exemplary Energy executive director 
Trevor Lee on the Australian New 
Zealand Solar Energy Society (ANZSES), 
including examples from 1997 editions of 
former industry magazine Solar Progress.

• Michael Harris from the University of 
Melbourne’s Climate Energy College 
talking about the Alternative Technology 
Association (ATA), including examples 
of 1997 editions of former solar magazine 
Soft Technology.

• Head of business development at Solar 
Analytics Nigel Morris and Lindsay Hart 
presented a discussion on the early days 
of Rainbow Power Company, that was 
founded in 1984 and remains a major 
player today.

The event was sponsored by Selectronic, 
Latronics, RFI, AERL and GSES – all 
companies that were operating in 1997. 
The evening fi nished with Hart 
interviewing Fleury to gain his perspective 
on the past 25 years of Australian solar.

A celebratory booklet covering the two 
Solar Pioneers Nights, including stories 
from Australian solar in the 1990s, is 
available to download at gses.com.au 
with hard copies available to purchase 
for $18 through the site. 

It was an opportunity to refl ect on the 
emerging industry as it stood in 1997.

Back then, the cumulative total of PV 
installed in Australia was 18.7MWp, of 
which 97 per cent was o� -grid. Globally, 
the total PV installed to that point was 
304MWp. 1997 was also the year grid-
connect installations overtook o� -grid.

At the time, there were just two 
Australian PV manufacturers in operation, 
two companies doing research and 
development in the planning of 
manufacturing plants, and eight inverter 
manufacturers. The industry was worth 
$91.5 million per year and there were 
approximately 840 people working in 
the industry, of which 50 per cent were 
in manufacturing.

In 1997, PV module prices were around 
$8 per Wp; grid system prices were between 
$10 and $12 per Wp; and o� -grid system 
prices were between $20 and $40 per Wp.

At the recent Solar Pioneers Night, 
guest speakers included:
• Selectronic managing director Ken Scott 

on how his company transitioned from 
manufacturing transformers to making 
inverters.

• RFI executive director Steve Jacques on 
how his company originally specialised 
in radio equipment, but moved into 
wholesaling solar products.

• Geo�  Stapleton on how GSES became 
an international company undertaking 

The second Solar Pioneers Night was held in Sydney in March 

to celebrate the past 25 years of the PV industry in Australia.

Solar trailblazers
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Rooftop Solar Systems
residential, commercial and industrial applications

               21.3%          1722 x 1134 x 30 mm          21.5 kg       
Dimension Weight415 W efficiency
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Technology for Storage PVProjects
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